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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
3100 Port of Benton Blvd e Richland, WA 99354 o (509) 372-7950

August 20, 2009

Ms. Shirley J. Olinger, Manager
Office of River Protection
United States Department of Energy
P.O. Box 450, MSIN: H6-60
Richland, Washington 99352

Mr. David A. Brockman, Manager
Richland Operations Office
United States Department of Energy
P.O. Box 550, MSIN: A7-50
Richland, Washington 99352

Mr. Ted C. Feigenbaum, Project Director
Bechtel National, Inc.
2435 Stevens Center Place, MSIN: H4-02
Richland, Washington 99354

Re: DVD or CD-ROM Distribution of the Hanford Waste Treatment and Immobilization Plant
Dangerous Waste Permit (WTP Permit) Issued July 31, 2009

Reference: Letter dated July 31, 2009, from Jane A. Hedges, Ecology, "Final Permit Decision
on the April 20 through June 5, 2009, comment period for the Hanford Waste
Treatment and Immobilization Plant Dangerous Waste Permit (WTP Permit)"

Dear Ms. Olinger, Mr. Brockman, and Mr. Feigenbaum:

The referenced letter stated "If you are receiving a copy of the WTP Permit on DVD or
CD-ROM (see cc w/CD ROM, page 5), the disk will be mailed in a couple of weeks."

Enclosed is a DVD or CD-ROM of the WTP Permit, which was issued on July 31, 2009.
Additional copies will be provided if requested.

If there are any questions, contact Tanya Williams at 509-372-7883.

Sincerely,

Ed Fredenburg
Acting Tank Waste Disposal Project Manager
Nuclear Waste Program

trw:jc
Enclosure

cc: See page 2
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Ms. Olinger, Mr. Brockman, and Mr. Feigenbaum
August 20, 2009
Page 2

cc w/enc:
Dave Bartus, EPA
Barry Curn, BNI
Stuart Harris, CTUIR
Gabriel Bohnee, NPT
Russell Jim, YN
Susan Leckband, HAB
Ken Niles, ODOE
Administrative Record: Waste Treatment Plant (TSD #H-0-08)
BNI Correspondence Control
Environmental Portal
Hanford Operating Record
USDOE-ORP Correspondence Control
USDOE-RL Correspondence Control



Public Comment Period
DEPARTMENT OF

~ State of Washington

Proposed Modification of the Waste
Treatment and Immobilization Plant Permit
The Washington State Department of Ecology is proposing a permit
modification to the Hanford Facility Resource Conservation and Recovery

Act (RCRA) Permit, Dangerous Waste Portion for the Treatment, Storage,
and Disposal of Dangerous Waste for the Waste Treatment and Immobilization
Plant (ATP). The proposed changes are located in Part III, Operating
Unit 10 for the WTP.

Proposed Modification
The WTP is under construction. It is designed to treat dangerous and
high-level radioactive waste in Hanford's aging underground tanks.
Treating the waste will reduce risk to human health and the
environment.

This proposal is one of several changes to the original permit. It allows
the U.S. Department of Energy Office of River Protection to move ahead
quickly and safely with WTP construction.

The proposed changes include the following:

- Low-Activity Waste (LAW) Design Package LAW-018 addresses
ancillary equipment for the LAW melter process system such as
piping and instrumentation for the melters.

" Pretreatment Facility (PTF) Design Package PTF-095 addresses the
Pretreatment In-Cell Handling System decontamination soak tank
and its jet pump and sparger. This allows failed equipment to be
decontaminated for repair or replacement.

- The document Leak Detection Capability in the LAW Facility
describes how the leak detection system will 1) detect the failure of
primary containment structures and subsequent release of
dangerous or mixed waste within twenty-four hours, and 2) detect
accumulated liquids within twenty-four hours.

- The document Waste Removal Capability for the LAW
Vitrification Facility describes how spilled or leaked waste and
accumulated liquids will be removed from the secondary
containment systems within twenty-four hours of detection.

- The document, Pipe Stress Design Criteria Including "Pipe Stress
Criteria" and "Span Method Criteria" provides design criteria for
piping throughout the WTP.

" Diagrams and data sheets for seven mechanical handling systems in
the High-Level Waste (HLW) building and for two mechanical
handling systems in the LAW building. The mechanical handling
systems are used for securing, lifting, manipulating, transferring,

Publication Number: 09-05-002



Proposed Modification (continued)

and in decontamination processes for containers of HLW and LAW glass.
- Piping and instrumentation diagrams for the HLW melter system film cooler utilities and mechanical

drawings for the HLW melter assemblies.

- Instruments identified in the document System Logic Description for Low-Activity Waste Facility Melter
Process (LMP) System were added to Permit Table III.10.H.C.

View the Full Proposal

This is a brief summary of the proposed changes. The full proposal is available beginning April 20, on Ecology's
website at www.ecy.wa.gov/programs/nwp/index.html, or at one of the Hanford information repositories.

Hanford Information Repositories I
Portland
Portland State University
Branford Price Millar Library
1875 SW Park Ave.
Attn: Don Frank 503-725-4709
Map: http://www.pdx.edu/map.html

Spokane
Gonzaga University
Foley Center
502 E. Boone Ave.
Attn: Linda Pierce 509-313-3834
Map: http://tinvurl.com/2c6bpm

Richland
U.S. Department of Energy Reading Room
Consolidated Information Center, Room 101-L
2770 University Dr.
Attn: Janice Parthree 509-372-7443
Map: htto://tinyurl.com/2axam2

Seattle
University of Washington
Suzzallo Library
Government Publications Division
Attn: Eleanor Chase 206-543-4664
Map: http://tinvurl.com/m8eb

Special accommodations: If you need this publication in an alternative format, call the Nuclear Waste Program at 509-372-
7950. Persons with hearing loss, call 711 for Washington Relay Service. Persons with speech disability call 877-833-6341.

DEPARTMENT OF

emenECO LOGY
State of Washington

3100 Port of Benton Blvd
Richland WA 99354
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STATEMENT OF BASIS FOR MODIFICATION OF
THE DANGEROUS WASTE PORTION OF THE

RESOURCE CONSERVATION AND RECOVERY ACT PERMIT
FOR THE TREATMENT, STORAGE, AND DISPOSAL

OF DANGEROUS WASTE, PART III, OPERATING UNIT 10 (WA7890008967),
WASTE TREATMENT AND IMMOBILIZATION PLANT

Permittees

United States Department of Energy
(Owner/Operator)
Office of River Protection/Richland Operations Office
P.O. Box 550
Richland, Washington 99352

Bechtel National, Inc.
(Co-Operator)
2535 Stevens Center Place
Richland, Washington 99354

The Washington State Department of Ecology (Ecology) has developed this Statement of Basis
in accordance with the requirements of Washington Administrative Code (WAC) 173-303-
840(2)(f)(iv). Its purpose is to present information on Ecology's tentative decision to modify
Part III, Operating Unit 10, Waste Treatment and Immobilization Plant (WTP) of the Hanford
Facility's Dangerous Waste Portion of the Resource Conservation and Recovery Act (RCRA)
Permit for the Treatment, Storage, and Disposal (TSD) of Dangerous Waste, hereafter called "the
Permit". This modification includes supporting technical information and engineering drawings
for construction on the regulated portions of the WTP Pretreatment (PT) Building, Low-Activity
Waste (LAW) Building, and High-Level Waste (HLW) Building. In addition, this modification
incorporates format changes to the Permit Appendices and changes to supporting information.
Pursuant to WAC 173-303-830(3), only the conditions that are subject to this modification are
reopened for comment.

Ecology has elected to prepare a Statement of Basis pursuant to WAC 173-303-840(2)(f)(iv)
rather than a Fact Sheet. A Statement of Basis was prepared for previous major WTP Permit
modifications. This process is being followed for permit modifications initiated by Ecology to
incorporate similar design package information and other changes to the WTP Permit conditions.
The September 25, 2002, Fact Sheet is available from Ecology upon request (Ecology
Publication Number 01-05-006).

This Statement of Basis is divided into four sections:

1.0 Hanford Facility Permit Background

2.0 The WTP Permitting Process

3.0 Procedures for Reaching a Final Decision on the Draft Permit

3



4.0 Proposed Modifications to the Hanford Facility Permit

1.0 Hanford Facility Permit Background

Ecology initially issued the Permit for the Hanford Facility in 1994. The Permit provides
standard and general facility conditions, as well as unit-specific conditions for the operation,
closure, and post-closure care of mixed and dangerous waste TSD units at Hanford.

The Permit is normally modified annually to incorporate newly permitted units, reflect Class
1/2/3 Modifications, and include minor changes in grammar, consistency, and presentation. The
Washington State Dangerous Waste Regulations in WAC 173-303-830 describe the types of
changes or modifications that may be made to a dangerous waste permit issued by Ecology.

Approximately 50 TSD units at Hanford are operating or closing under RCRA final status
standards.

Conditions of the Permit are presented in six parts:

- Standard Conditions (Part I) - Corrective Action for Past Practices
(Part IV)

- General Facility Conditions (Part II) - Unit-Specific Conditions for Units
Undergoing Closure (Part V)

- Unit-Specific Conditions for Final E Unit-Specific Conditions for Units in
Status Operations (Part III) Post-Closure (Part VI)

The WTP TSD Unit was added to the Unit-Specific Conditions for Final Status Operations (Part
III) portion of the Permit on September 25, 2002. The Permit modification was effective on
October 25, 2002. The WTP Unit is currently being constructed under final status standards.

2.0 The WTP Permitting! Process

The permitting of the WTP Unit is using a phased (or stepped) approach. The first phase was
completed on September 25, 2002, with issuance of a final Permit allowing construction of the
WTP LAW, PT, and HLW Buildings to commence, and a compliance schedule to provide
additional detailed information to Ecology. The compliance schedule addresses submittal of
information necessary for construction of the rest of the WTP Unit, and eventual operation.

The second phase of permitting is implementation of the compliance schedule, which requires
design and other information be submitted for Ecology approval before regulated portions of the
WTP Unit are constructed. The third phase of permitting is implementation of the last portion of
the compliance schedule, which requires updating portions of the Dangerous Waste Permit
Application prior to facility start of operations. These portions of the Permit are administrative
in nature, and cannot be completed before the design is nearly complete (e.g., Contingency Plan,
Closure Plan, and Training Plan). At the completion of the three phases, the WTP Unit will
comply with all the applicable requirements of WAC 173-303, and after receiving written
permission from Ecology, can begin treatment and/or storage of dangerous and/or mixed waste.
For more details on the WTP permitting process, see the September 25, 2002, Fact Sheet
(Ecology Publication Number 0 1-05-006).
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The design submittals (second phase described above) have been structured to allow the
Permittees to provide design information in roughly the same order as the buildings are
constructed. Therefore, the packages start at the lowest level of the building (i.e., below-grade
levels) and are submitted for regulated areas of each level of the building before construction
begins. This process has been adjusted for some design packages. If the process system in the
design package is located on more than one level in a WTP Building, the design package can
address components on more than one building level. This will prevent the confusion caused by
one process system description being segmented into multiple design packages.

The Permit breaks out design packages into three general groups by the type of regulated
equipment: (1) secondary containment; (2) primary containment (e.g., tanks, miscellaneous units
[i.e., evaporators and melters], containment buildings); and (3) other associated, regulated
equipment (e.g., ancillary equipment, equipment associated with miscellaneous units). Using
tank systems as an example, secondary containment packages include details of the design of
secondary containment that must be in place in regulated areas when the floors and walls are
built for that level of the building (e.g., floor slope, sump location). The installation of tanks and
other large equipment usually follows construction of the floors and walls. Therefore, a tank
package on that level will be included in the Permit before installation (e.g., structural details for
those tanks or miscellaneous units showing nozzle locations, unit volumes, and tank shell
thickness). The last equipment usually installed on a level for a tank system is the ancillary
equipment (e.g., piping, pumps, process instrumentation, and electrical equipment). Therefore,
the ancillary equipment package that provides details for equipment on that level will be
included in the Permit before installation (e.g., materials of construction, pipe support details,
pump types and their operating limits).

With each WTP Building consisting of multiple levels, the total number of design packages is
large. The Permittees estimate about 150 packages will have to be incorporated into the Permit.
This could potentially trigger 150 public comment periods. Ecology intends to group packages,
where possible, to reduce the number of public comment periods.

The secondary containment, primary containment, and other associated, regulated equipment
packages for different levels require repetitive information submittals in each package. Again,
using tank systems as an example, the method of installation of secondary containment liners on
each level should be the same and most tanks will use the same construction specifications. The
Permit allows the Permittees to reference the previously submitted design information.
Therefore, some design packages may consist mostly of references to information already
provided.

Ecology is authorized, pursuant to WAC 173-303-830(4)(e), to grant temporary authorizations
for the Permittees to start construction on a design package after Ecology approval, but before
the draft permit modification process is complete. A Permittee is allowed to request a
Temporary Authorization (TA) to implement a modification prior to public notice and comment,
pursuant to WAC 173-303-830(4)(e)(ii)(A). To issue a TA, Ecology must find it meets the
criteria as described in WAC 173-303-830(4)(e)(ii)(A) and -830(4)(e)(iii). The term of a TA is
limited to 180 days with the potential for Ecology approval of two terms, with a maximum
combined duration of 360 days, provided that the modification could be classified as a Class 2 or
3 for the activity covered in the TA (WAC 173-303-830(4)(e)(iv)). The purpose of a TA is to
allow the timely implementation of a permit modification. Construction that takes place under a
TA is at the Permittees' risk because public comment may require the Permittees to modify
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something they have already built. The submittal schedule developed by the Permittees will
allow most design packages to undergo public comment and be incorporated into the Permit
prior to construction of those areas.

3.0 Procedures for Reaching a Final Decision on the Draft Permit Modification

The Washington State Hazardous Waste Management Act, Chapter 70.105 Revised Code of
Washington (RCW), and the rules promulgated in Chapter 173-303 of the WAC, regulate the
management of dangerous waste in Washington. In accordance with WAC 173-303-800,
facilities that treat, store, and/or dispose of dangerous waste must obtain a permit for these
activities.

As required by WAC 173-303-840(3)(d) draft permit modifications to Part III, Operating Unit
10, WTP, of the Permit will have a 45-day public comment period. The public comment period
for this permit modification begins on April 20, 2009, and ends on June 5, 2009. All comments
received during the public comment period will be considered and responded to before final
decisions are made on the proposed modifications. Regulatory requirements for public notice
and involvement (for this Permit modification) are described in WAC 173-303-840(3) and (4).
Comments must be post-marked or received by e-mail no later than close of business June 5,
2009. Comments hand-delivered by June 5, 2009, to the address below will be accepted. Direct
all written comments to:

Ms. Annette Carlson
Department of Ecology
3100 Port of Benton Blvd.
Richland, Washington 99354
E-mail address: anca461 (iecy.wa.gov

Ecology will consider and respond to all written comments submitted by the deadline. Ecology
will then make a final permit decision, which will become effective 30 days after Ecology
provides notice of the decision to the Permittees and all who commented. If Ecology's decision
includes substantial changes to the Permit because of public comment, Ecology will initiate a
new public comment period.

All commenters and the Permittees will receive a copy of the Responsiveness Summary and a
notification of the final permit decision. Ecology's final permit decision may be appealed within
30 days after notice of the final permit decision has been provided.

Copies of the Permit for the Hanford Facility, including the proposed draft permit modifications
are available for review at the Hanford Public Information Repositories listed below. [For
additional information, call the Hanford Cleanup Hotline toll-free at (800) 321-2008].
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HANFORD PUBLIC INFORMATION REPOSITORIES

Portland
Portland State University
Branford Price Millar Library
1875 SW Park Ave
Portland, Oregon 97201-3220
(503) 725-3690
Attn: Michael Bowman/Jocelyn Kramer
E-mail: bowman@lib.pdx.edu

Spokane
Gonzaga University
Foley Center
East 502 Boone
Spokane, Washington 99258-0001
(509) 323-3839
Attn: Connie Scarppelli
E-mail: carter@its.gonzaga.edu

Richland
Public Reading Room
2770 University Drive
Consolidated Information Center, Rm. 101L
Richland, Washington 99352
(509) 372-7443
Attn: Terri Traub
E-mail: readingroom@pnl.gov

Seattle
University of Washington Suzzallo Library
Government Publication Division
Seattle, Washington 98195
(206) 543-4664
Attn: Eleanor Chase
E-mail: echase@u.washington.edu
Public Service: (206) 543-4664

This Statement of Basis for the proposed draft Permit modification is also available on the
internet at http://www.ecy.wa.gov/programs/nwp/.

If special accommodations are needed for public comment, please contact Annette Carlson,
Department of Ecology, Nuclear Waste Program, at (509) 372-7897 (voice), or (360) 407-6006
(TDD).

4.0 Proposed Permit Modification to Part III, Operating Unit 10, WTP of the Permit

This draft permit modification contains the following design packages (see Table 1 for the entire
list of documents):

" Low-Activity Waste Design Package LAW-0 18 addresses ancillary equipment for the
LAW melter process system such as piping and instrumentation for the melters.

" Pretreatment Facility Design Package PTF-095 addresses the Pretreatment In-Cell
Handling System decontamination soak tank and its jet pump and sparger. This allows
failed equipment to be decontaminated for repair or replacement.

The following additional items are also included in this draft modification (see Table 1 for the
entire list of documents):

" The document Leak Detection Capability in the LAW Facility describes how the leak
detection system will 1) detect the failure of primary containment structures and
subsequent release of dangerous or mixed waste within twenty-four hours, and 2) detect
accumulated liquids within twenty-four hours.

" The document Waste Removal Capability for the LAW Vitrification Facility describes
how spilled or leaked waste and accumulated liquids will be removed from the secondary
containment systems within twenty-four hours of detection.
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" The document Pipe Stress Design Criteria Including "Pipe Stress Criteria" and "Span
Method Criteria " provides design criteria for piping throughout the WTP.

- Diagrams and data sheets for seven mechanical handling systems in the HLW building
and for two mechanical handling systems in the LAW building. The mechanical
handling systems are used for securing, lifting, manipulating, transferring, and in
decontamination processes for containers of HLW and LAW glass.

- Piping and instrumentation diagrams for the HLW melter system film cooler utilities and
mechanical drawings for the HLW melter assemblies.

" Instruments identified in the document System Logic Description for Low-Activity Waste
Facility Melter Process (LMP) System were added to Permit Table 111.1 O.H.C.

4.1 Incorporation of several Class 1 and Class 11 Permit Modifications

This draft permit modification incorporates the Class 1 and Class 11 Permit modifications shown
below. These were previously approved by Ecology in accordance with WAC 173-303-
830(4)(a), and are listed here as a courtesy.

- 24590-HLW-PCN-ENV-06-005 Class 11 Modification: Updates the process flow
diagram (24590-HLW-M5-VI7T-P0006, Rev 3) for the HLW Canister Decontamination
Handling System in Appendix 10.1.

- 24590-HLW-PCN-ENV-06-012 Class 1 Modification: Updates eighteen piping and
instrumentation diagrams for the HLW Offgas System for Melters 1 and 2 in Appendix
10.2.

- 24590-HLW-PCN-ENV-06-013 Class 11 Modification: Updates the piping and
instrumentation diagrams (24590-HLW-M6-HDH-POOO 1, Rev 2, 24590-HLW-M6-
HDH-P0002, Rev 2, and 24590-HLW-M6-HDH-P20001, Rev 2) for the HLW Facility
Canister Decontamination Handling System vessels (HDH-VSL-00001/00002/00003/
00004) in Appendix 10.2.

- 24590-HLW-PCN-ENV-06-014 Class 1 Modification: Updates the process flow diagram
for the HLW Receipt and Feed Preparation Systems (24590-HLW-M5-V7T-POO01, Rev
4) in Appendix 10.1.

- 24590-HLW-PCN-ENV-06-015 Class 11 Modification: Updates fourteen piping and
instrumentation diagrams for the HLW Facility Radioactive Liquid Waste Disposal
System in Appendix 10.2.

- 24590-HLW-PCN-ENV-06-017 Class 1 Modification: Updates the HLW vitrification
building piping and instrumentation diagrams (24590-HLW-M6-HFP -P0001, Rev 2, -
P0002, Rev 2, -P0007, Rev 1, -P0008, Rev 1, -P20001, Rev 2, -P20002, Rev 2, -P20007,
Rev 1, -P20008, Rev 1) for HLW Melter Feed Process System Vessels (HFP-VSL-
00001/2/5/6) in Appendix 10.2.
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- 24590-HLW-PCN-ENV-06-018 Class 1 Modification: Updates the piping and
instrumentation diagrams (24590-HLW-M6-PJV-0000 1, Rev 4 and 24590-HLW-M6-
PJV-00002, Rev 4) for the HLW Pulse Jet Ventilation System in Appendix 10.2.

- 24590-HLW-PCN-ENV-06-019 Class 1 Modification: Updates piping and
instrumentation diagrams for the HLW Process Vessel Vent Exhaust System (24590-
HLW-M6-PVV-00001, Rev 4, and -20001, Rev 2) in Appendix 10.2.

- 24590-HLW-PCN-ENV-06-020 Class 1 Modification: Updates the HLW Facility
general arrangement plan and section drawings (24590-HLW-P1-PO1T -00001, Rev 7, -
00002, Rev 6, -00004, Rev 6, -00005, Rev 5, -00008, Rev 11, -00009, Rev 11, -00010,
Rev 11, -00011, Rev 11) in Appendix 10.4.

" 24590-HLW-PCN-ENV-06-026 Class 1 Modification: Updates the HLW Facility
design by adding two new piping and instrumentation diagrams (P&IDs) (24590-HLW-
M6-HSH -P0004, Rev 0, and -P20004, Rev 0) showing the HLW Facility
Decontamination Tanks (HSH-TK-00001 and HSH-TK-00002) previously shown on the
Radioactive Liquid Waste Disposal System P&IDs (24590-HLW-M6-RLD-P0003 and
24590-HLW-M6-RLD-P20003). The updated P&IDs are in Appendix 10.2.

- 24590-HLW-PCN-ENV-07-003 Class 1 Modification: Updates the Leak Detection
Capability in the HLW Facility (24590-HLW-PER-M-04-002, Rev 3) in Appendix 10.18.

- 24590-HLW-PCN-ENV-07-004 Class 1 Modification: Updates the mechanical systems
data sheets (24590-HLW-MKD-HOP-00014 Rev 6, and 24590-HLW-MKD-HOP-00017
Rev 6) for the Silver Mordenite Columns in Appendix 10.6.

* 24590-HLW-PCN-ENV-08-001 Class 1 Modification: Updates the equipment assembly
drawing for the HLW Offgas Drains Collection Vessel (24590-HLW-MV-RLD-00002,
Rev 2) in Appendix 10.6.

- 24590-HLW-PCN-ENV-08-002 Class 1 Modification: Updates two piping and
instrumentation diagrams (24590-HLW-M6-HCP -P0001 Rev 3, and -P0002 Rev 3) for
the HLW Concentrate Receipt Process System Transfer Piping in Appendix 10.2.

- 24590-HLW-PCN-ENV-08-006 Class 1 Modification: Provides mechanical data sheet
24590-HLW-MVD-HOP-00007 for the HLW High Efficiency Mist Eliminators (HOP-
HEME-00001 A/B and HOP-HEME-00002 A/B) in Appendix 10.6

" 24590-HLW-PCN-ENV-08-007 Class 1 Modification: Updates eighteen piping and
instrumentation diagrams for the HLW Melter Process System in Appendix 10.2.

- 24590-LAW-PCN-ENV-06-008 Class 1 Modification: Updates the structural integrity
assessment (CCN 139510 / AREVA-IA-103) of LAW Primary Offgas Process System
Plant Items (LOP-VSL-00001/2, LOP-SCB-00001/2, and LOP-WESP-00001/2) in
Appendix 9.11.

- 24590-LAW-PCN-ENV-06-010 Class '1 Modification: Updates the integrity assessment
(CCN 139509 / AREVA-IA-102, Rev 0) for the LAW Concentrate Receipt Process
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System Concentrate Receipt Vessels (LCP-VSL-00001 and LCP-VSL-00002) in
Appendix 9.11.

" 24590-LAW-PCN-ENV-06-015 Class 1 Modification: Updates LAW vitrification
building piping and instrumentation diagrams for the LAW Radioactive Liquid Waste
Disposal System (24590-LAW-M6-RLD-POOO1, Rev 3, 24590-LAW-M6-RLD-P0002,
Rev 3, and 24590-LAW-M6-RLD-P0003, Rev 3) in Appendix 9.2.

" 24590-LAW-PCN-ENV-07-004 Class 1 Modification: Updates the LAW vitrification
building piping and instrumentation diagrams (24590-LAW-M6-LVP-P000, 1 Rev 1, -
P0002, Rev 3, -P0003, Rev 1, -P0004, Rev 1, and -P0005, Rev 1) for the LAW
Secondary Offgas/Vessel Vent Process System in Appendix 9.2.

" 24590-LAW-PCN-ENV-07-006 Class 1 Modification: Updates the integrity assessment
(CCN 139508 / AREVA-IA-101, Rev 0) for the LAW Secondary Offgas/Vessel Vent
Process System, Caustic Collection Tank (LVP-TK-0000 1) in Appendix 9.11.

" 24590-LAW-PCN-ENV-07-009 Class '1 Modification: Updates the independent,
qualified, registered professional engineer integrity assessment (AREVA-IA-105, Rev 1)
for the Low Activity Waste Primary Offgas System ancillary equipment in Appendix
9.11.

" 24590-LAW-PCN-ENV-07-014 Class 1 Modification: Updates the LAW vitrification
building process flow diagram for the LAW Liquid Effluent (RLD) System (24590-
LAW-M5-V17T-POO 14, Rev 2) in Appendix 9.1.

- 24590-LAW-PCN-ENV-08-001 Class 1 Modification: Updates the LAW Facility Sump
Data document (24590-LAW-PER-M-02-001, Rev 5) in Appendix 9.5.

" 24590-PTF-PCN-ENV-05-006 Class 1 Modification: Updates Engineering Specification
for PTF Hot Cell Slurry Pumps to Meet Requirements of API Standard 610, Eighth
Edition (24590-PTF-3PS-MPC-TOOO1, Rev 1) in Appendix 8.7.

" 24590-PTF-PCN-ENV-05-015 Class 1 Modification: Updates Engineering Specification
for Cesium Nitric Acid Recovery Forced Circulation Vacuum Evaporator System (24590-
PTF-3PS-MEVV-T0002, Rev 4) in Appendix 8.7.

- 24590-PTF-PCN-ENV-07-001 Class '1 Modification: Updates PTF General
Arrangement Planfor the 56'-0 " Elevation (24590-PTF-P 1 -P01 T-00003, Rev 3) in
Appendix 8.4.

- 24590-PTF-PCN-ENV-07-013 Class 1 Modification: Updates Mechanical Systems Data
Sheet for the PTF Treated LA WEvaporator Condensate Vessel (24590-PTF-MVD-TLP-
00004, Rev 1) in Appendix 8.6.

- 24590-PTF-PCN-ENV-07-015 Class 1 Modification: Updates Plant Item Material
Selection Data Sheet for the Spent Resin Dewatering Moisture Separation Vessel (24590-
PTF-N1D-RDP-00002, Rev 3) in Appendix 8.9.
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- 24590-PTF-PCN-ENV-08-001 Class 11 Modification: Updates the nine piping and
instrumentation diagrams for the Waste Feed Receipt Process System in Appendix 8.2.

- 24590-PTF-PCN-ENV-08-002 Class 11 Modification: Updates the piping and
instrumentation diagrams (24590-PTF-M6-RDP-00001, Rev 3, 24590-PTF-M6-RDP-
00002, Rev 4, 24590-PTF-M6-RDP-00006, Rev 3) for the Ion Exchange Resin
Collection & Dewatering Process system in Appendix 8.2.

" 24590-PTF-PCN-ENV-08-003 Class 11 Modification: Updates the Engineering
Specification for the PTF Forced Circulation Vacuum Evaporator System (24590-PTF-
3PS-MEVV-TOO01, Rev 2) in Appendix 8.7.

" 24590-PTF-PCN-ENV-08-016 Class 1 Modification: Updates the PTF material selection
data sheet (24590-PTF-N1D-RDP-00001, Rev 6) for the Spent Resin Slurry Vessels
(RDP-VSL-00002 A/B/C) in Appendix 8.9.

" 24590-WTP-PCN-ENV-05-013 Class 1 Modification: Updates the Engineering
Specification for Activated Carbon Bed Adsorbers (24590-WTP-3PS-MWKO-TOOO 1,
Rev 3) in Appendix 7.7.

- 24590-WTP-PCN-ENV-05-014 Class 1 Modification: Updates the WTP Engineering
Specification for Pressure Vessel Design and Fabrication (24590-WTP-3PS-MVOO-
TOOO1, Rev 3) in Appendix 7.7.

- 24590-WTP-PCN-ENV-05-015 Class '1 Modification: Updates the Engineering
Specification for Process Bulge Design and Fabrication (24590-WTP-3PS-MXOO-
TOOO1, Rev 6) in Appendix 7.7.

- 24590-WTP-PCN-ENV-06-001 Class 1 Modification: Updates the Piping and
Instrumentation Diagram Symbols and Legend (24590-WTP-M6-5-POOO 1 through
P0006, Rev 2) and adds two new drawings (24590-WTP-M6-50-P0007 and P0008, Rev
0) in Appendix 7.2.

" 24590-WTP-PCN-ENV-06-002 Class 1 Modification: Engineering Specificationfor
Sealless Centrifugal Pumps To Meet Requirements Of API Standard 685, First Edition,
For Quality Level Q (24590-WTP-3PS-MPCO-T0003, Rev 2). This specification is
found in Appendix 7.7.

" 24590-WTP-PCN-ENV-06-008 Class 1 Modification: Updates the Engineering
Specification for the Vessel-Mounted Vertical Transfer Pumps - Low Activity Waste
Facility (24590-WTP-3PS-MPCO-T0008, Rev 1) in Appendix 7.7.

- 24590-WTP-PCN-ENV-06-009 Class 1 Modification: Updates the Engineering
Specification General Centrifugal Pump Specification Requirements of ASME B73. JM-
2001 and ASME B73.2M-2003 for Commercial Components (24590-WTP-3PS-MPCO-
T0002, Rev 3) in Appendix 7.7.

- 24590-WTP-PCN-ENV-06-01 1 Class 1 Modification: Updates the Engineering
Specification for Field-Erected Tanks Design and Fabrication (24590-WTP-3PS-MTF5-
TOOO1, Rev 0) in Appendix 7.7.
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- 24590-WTP-PCN-ENV-06-015 Class 1 Modification: Updates the Engineering
Specification for Maintenance Decontamination Equipment (24590-WTP-3PS-HDOO-
TOOO1, Rev 3) in Appendix 7.7.

- 24590-WTP-PCN-ENV-07-004 Class 1 Modification: Updates Engineering
Specification for Nuclear Grade High Efficiency Particulate Air (HEPA) Filters (ASME
AG-1 Section FK Filters) (24590-WTP-3PS-MKHO-T0002, Rev 2) in Appendix 7.7.

- 24590-WTP-PCN-ENV-08-002 Class '1 Modification: Replaces Engineering
Specification for Centrifugal Pumps to Meet Requirements ofAmerican Petroleum
Institute Standard 610, Eighth Edition, and for Quality Level QL-1 and QL-2 with four
new pump specifications: 24590-WTP-3PS-MPPD-TOO01, Rev 3, in Appendix 7.7;
24590-LAW-3PS-RLD-TOOO1, Rev 1, in Appendix 9.7; 24590-QL-HC4-WOOO-0001 1-
04-00266, Rev OOB, in Appendix 10.7; and 24590-QL-HC4-WOOO-0001 1-03-00590, Rev
OOA, in Appendix 9.7.

- 24590-WTP-PCN-ENV-08-008 Class '1 Modification: Updates the Part A Permit
Application to Rev 2, found in Addendum A.

4.2 Supplemental Design Information

Table 1 lists the design information included in this proposed permit modification and the
proposed location in the Permit. At issuance of the final permit decision, Ecology will specify
where each drawing or report resides in the Permit. Paper copies of the page changes to the
Permit as a result of this modification will be stored in the Administrative Record. Duplicate
sets of drawings will not be issued to the Permittees at issuance of the final perthit decision in
order to minimize the amount of duplicate paperwork, unless drawing changes are made as a
result of public comment. The letter issuing the final permit decision to the Permittees will
include the current Permit with the modifications on a DVD or CD-ROM.

4.3 Identifying Chan2es in this Modification

As the WTP Unit is constructed, Ecology will modify the Permit, for many reasons including: to
clarify text, add new conditions, delete existing conditions, to correct errors or add additional
information. To communicate the changes in the review package, the proposed permit
modification will include page changes showing all significant proposed changes to the Permit.
The text to be deleted will be struck-out with a single line and the new text will be double-
underlined. Only the text being changed in the current modification will be indicated by double-
underlines and strikeouts.

Newly added documents and drawings are provided for review in this proposed permit
modification. New document and drawing numbers and titles are shown in bold text in the
affected appendix drawing lists.

At issuance of the permit modification, 'clean' pages incorporating permit modifications will be
issued to the Permittees and Administrative Record. All double-underlines and strikeouts will be
removed. Documents and drawings listed in the appendices will not be bolded and will be
incorporated by reference only.
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In Ecology publication number 07-05-006, Responsiveness Summary (September 27, 2007),
Ecology explained the reason for replacing permit version documents with source documents
that the WTP is constructed to. Since 2007, source documents began replacing permit version
documents. Source documents are in a state of constant revision as design details are finalized
and additional information is added to provide clarity and to correct typographical errors.
Changes not yet incorporated into source documents are tracked by the Permittees using
Document Change Notices (DCNs). In some cases, DCNs are issued at the time of Ecology's
review. These are not provided for public comment, but will appear in the next revision of the
document for review.

Design Package LAW-0 18 contains seven documents that are classified as confidential business
information. These documents were submitted for consideration according to the criteria of the
Revised Code of Washington 43.21 A. 160 and were found to meet the corresponding regulations
in Washington Administrative Code Chapter 173-303-810(15). The documents are listed in
Table 1, but are not included for public distribution or comment.

13
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Table 1 - Design Information Submitted by Permittees

For incorporation into the Permit.

DOCUMENT/DRAWING NUMBER TITLE REPLACES PERMIT LOCATION

CCN 190557 / IA-3001246-001 IQRPE Structural Integrity Assessment Report of N/A 9.11
LAW LMP Ancillary Equipment

24590-LAW-M5-V17T-00004, Rev 4 Process Flow Diagram LAW Vitrification Melter 1 N/A 9.1
(System LMP & LOP)

24590-LAW-M5-V17T-00005, Rev 4 Process Flow Diagram LAW Vitrification Melter 2 N/A 9.1
(System LMP & LOP)

24590-LAW-M6-LMP-00001, Rev 2 P&ID - LAW Melter Process System Melter 1 N/A 9.2
Agitation - Zone 1 & Zone 2
Confidential Business Information

24590-LAW-M6-LMP-00002, Rev 2 P&ID -LAW Melter Process System Melter 1 N/A 9.2
Agitation Zone 3 & Level Detection System
Confidential Business Information

24590-LAW-M6-LMP-00003, Rev 4 P&ID -LAW Melter Process System Melter 1 Walls N/A 9.2
and Floor Panels Cooling System

24590-LAW-M6-LMP-00005, Rev 2 P&ID -LAW Melter Process System Melter N/A 9.2
1 Electrode Extension Cooling & Glass/Plenum
Temperatures
Confidential Business Information

24590-LAW-M6-LMP-00007, Rev 3 P&ID -LAW Melter Process System Melter 1 Glass N/A 9.2
Pouring and Monitoring Instrumentation

24590-LAW-M6-LMP-00008, Rev 3 P&ID -LAW Melter Process System Melter N/A 9.2
1 Discharge Heaters, Power Controls (1-4) & Air Left -
Eastside

24590-LAW-M6-LMP-00010, Rev 3 P&ID -LAW Melter Process System Melter N/A 9.2
1Discharge Heaters, Power Controls (1-4) & Air Lift -
Westside



24590-LAW-M6-LMP-00012, Rev 5 P&ID -LAW Melter Process System Melter IFeed N/A 9.2
Nozzles Cooling System and Feed Nozzles

24590-LAW-M6-LMP-00013, Rev 5 P&ID -LAW Melter Process System Melter ILid, N/A 9.2
Plenum and Offgas Ports Cooling System

24590-LAW-M6-LMP-00031, Rev 2 P&ID -LAW Melter Process System Melter 2 N/A 9.2
Agitations - Zone 1 & Zone 2
Confidential Business Information

24590-LAW-M6-LMP-00032, Rev 2 P&ID -LAW Melter Process System Melter 2 N/A 9.2
Agitations Zone 3 & Level Detection System
Confidential Business Information

24590-LAW-M6-LMP-00033, Rev 4 P&ID -LAW Melter Process System Melter 2 Walls N/A 9.2
and Floor Panels Cooling System

24590-LAW-M6-LMP-00035, Rev 2 P&ID -LAW Melter Process System Melter 2 N/A 9.2
Electrode Extension Cooling & Glass/Plenum
Temperatures
Confidential Business Information

24590-LAW-M6-LMP-00037, Rev 3 P&ID -LAW Melter Process System Melter 2 Glass N/A 9.2
Pouring and Monitoring Instrumentation

24590-LAW-M6-LMP-00038, Rev 3 P&ID -LAW Melter Process System Melter 2 N/A 9.2
Discharge Heaters, Power Controls (1-4) & Air Lift -
Eastside

24590-LAW-M6-LMP-00040, Rev 3 P&ID -LAW Melter Process System Melter 2 N/A 9.2
Discharge Heaters, Power Controls (1-4) & Air Lift -
Westside

24590-LAW-M6-LMP-00042, Rev 5 P&ID -LAW Melter Process System Melter 2 Feed N/A 9.2
Nozzles Cooling System and Feed Nozzles

24590-LAW-M6-LMP-00043, Rev 5 P&ID -LAW Melter Process System Melter 2 Lid, N/A 9.2
Plenum Cooling System Ports Cooling System

24590-LAW-M6-LOP-00004, Rev 4 P&ID -LAW Primary Offgas Process System Melter 1 N/A 9.2
Offgas Film Coolers

24590-LAW-M6-LOP-00005, Rev 4 P&ID -LAW Primary Offgas Process System Melter N/A 9.2
2 Offgas Film Coolers
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24590-LAW-PER-J-07-0001, Rev 0 System Logic Description for the Low-Activity Waste N/A 9.13
LAW Melter Process System (LMP)

24590-WTP-PER-CSA-02-001, Rev 8 Secondary Containment Design 24590-WTP-PER-CSA-02-001, 7.5
Rev 7

For incorporation into the Administrative Record.

DOCUMENT/DRAWING NUMBER TITLE REPLACES LOCATION

24590-LAW-3YD-LMP-00001, Rev 2 System Description for the Low Activity Waste Melter N/A Administrative Record

Confidential Business Information

24590-LAW-3YN-LMP-00003 System Description Change Notice - System LMP, N/A Administrative Record
System Description for the Low Activity Waste Melter

24590-3YD-LOP-00001, Rev 2 System Description for LAW Primary Offgas Process N/A Administrative Record
(LOP) and LAW Secondary Offgas/Vessel Vent
Process (LVP) Systems

PACKAGE PTF-095, Revision 0, PIH Tank System

For incorporation into the Permit.

DOCUMENT/DRAWING NUMBER TITLE REPLACES PERMIT
LOCATION

24590-PTF-M6-PIH-P0001, Rev 0 P&ID - PTF Mechanical Handling, Hot Cell N/A 8.2
Maintenance Cave P-0123A Utilities, System PIH

24590-PTF-MOD-PIH-P0015, Rev 1 Mechanical Data Sheet - Pretreatment N/A 8.6
Decontamination Tank

24590-PTF-MO-PIH-POO19001, Rev 0 PTF Vitrification System PiH Design Proposal N/A 8.6
Drawing Decon Tank Assembly

24590-PTF-M0-PIH-P0019002, Rev 0 PTF Vitrification System PIH Design Proposal N/A 8.6
Drawing Decon Tank Details

24590-PTF-PER-M-04-0007, Rev 0 Flooding Volume for Room P-0123A in the PT N/A 8.8
Facility
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24590-PTF-N1D-PIH-P0001, Rev 0 Material Selection Data Sheet - PIH-TK-00001 (PTF) N/A 8.9
Pretreatment Decontamination Tank Decon Soak Tank

CCN 139506 / AREVA-IA-085, Rev 0 IQRPE Integrity Assessment Report for PIH-TK- N/A 8.11
00001

For incorporation into the Administrative Record.

DOCUMENT/DRAWING NUMBER TITLE REPLACES LOCATION

24590-PTF-3YD-PIH-00001, Rev 0 System Description for PIH System N/A Administrative Record

Additional Items

For incorporation into the Permit.

DOCUMENT/DRAWING NUMBER TITLE REPLACES PERMIT LOCATION

24590-LAW-PER-M-05-002, Rev 2 Leak Detection Capability in the LAW Facility N/A 9.18

24590-LAW-PER-M-05-001, Rev 0 Waste Removal Capability for the LAW Vitrification N/A 9.18
24590-LAWPER-M-05-01, Rev 0 Facility__________

24590-WTP-DC-PS-01-001, Rev 6 Pipe Stress Design Criteria Including "Pipe Stress N/A 7.5
Criteria" and "Span Method Criteria"

24590-HLW-MOD-HDH-00021, Rev 3 24590-HLW-MJ-HDH-CRN-00005 - N/A 10.6
Decontamination Swabbing and Monitoring Crane

24590-HLW-MOD-HEH-00021, Rev 5 24590-HLW-MJ-HEH-CRN-0000I - Cask Handling N/A 10.6
Crane

24590-HLW-MOD-HEH-00025, Rev 4 24590-HLW-MJ-HEH-CRN-00003 - Canister Storage N/A 10.6
245 0-HL-MO-HEH0005, Rv 4 Crane

24590-HLW-MOD-HPH-00063, Rev 3 24590-HLW-MJ-HPH-CRN-00002 - Canister N/A 10.6
Handling Crane (Upper)

24590-HLW-MOD-HPH-00064, Rev 3 24590-HLW-MJ-HPH-CRN-00001 - Canister N/A 10.6
Handling Crane (Lower)

24590-HLW-MOD-HSH-00013, Rev 4 24590-HLW-MJ-HSH-CRN-00001 - Melter 1 Cave N/A 10.6
D Crane
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24590-HLW-MOD-HSH-00181, Rev 4 24590-HLW-MJ-HSH-CRN-00014 - Melter 2 Cave N/A 10.6
Main Crane

24590-HLW-M7-HDH-00001005, Rev 2 HLW Vitrification System HDH Mechanical Handling N/A 10.6
Diagram Canister Decontamination Handling System

24590-HLW-M7-HEH-00001004, Rev 2 HLW Vitrification System HEH Mechanical Handling N/A 10.6
Diagram Canister Export Handling System

24590-HLW-M7-HEH-00001005, Rev 2 HLW Vitrification System HEH Mechanical Handling N/A 10.6
Diagram Canister Export Handling System

HLW Vitrification System HPH Mechanical Handling N/A 10.6
24590-HLW-M7-HPH-00001001, Rev 1 Diagram Canister Pour Handling Canister Handling

Cave

HLW Vitrification System HPH Mechanical Handling N/A 10.6
24590-HLW-M7-HPH-00001002, Rev 1 Diagram Canister Pour Handling Canister Handling

Cave

24590-HLW-M7-HSH-00001002, Rev I HLW Vitrification System HSH Mechanical Handling N/A 10.6
Diagram Melter Cave Support Handling Melter Cave 1

24590-HLW-M7-HSH-00002002, Rev 0 HLW Vitrification System HSH Mechanical Handling N/A 10.6
Diagram Melter Cave Support Handling Melter Cave 2

24590-LAW-MOD-LEH-00014, Rev 7 24590-LAW-MJ-LEH-CRN-00003 - LEH Crane N/A 9.6
Export High Bay With Recovery, 10 Ton

24590-LAW-MOD-LPH-00003, Rev 5 24590-LAW-MJ-LPH-CRN-00002 - Top Running, N/A 9.6
Double Girder

24590-LAW-M7-LEH-00002002, Rev 1 LAW Vitrification System LEH Mechanical Handling N/A 9.6
Diagram Container Export Handling System

2 LAW Vitrification System LPH Mechanical Handling N/A 9.6
24590-LAW-M7-LPH-0000 1004, Rev 2Diagram Container Pour Handling System

24590-HLW-M6-HMP-00012, Rev 4 HLW Melter 1 System Film Cooler Utilities N /A 10.2

24590-HLW-M6-HMP-20012, Rev 5 HLW Melter 2 System Film Cooler Utilities N /A 10.2

24590-HLW-MF-HMP-00001, Rev 0 HLW Melter Assembly HLW-MLTR-00001/00002 N /A 10.2
Isometric View
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24590-HLW-MF-HMP-00002, Rev 0 HLW Melter Assembly HLW-MLTR-0000 1/00002 N /A 10.2
Plan View, West and North Elevation Drawing

24590-HLW-MF-HMP-00003, Rev 0 HLW Melter Assembly HLW-MLTR-00001/00002 N /A 10.2
Section A-A

For incorporation into the Administrative Record.

DOCUMENT/DRAWING NUMBER TITLE REPLACES LOCATION

Toxic Vapors and Emissions from Waste Treatment N/A Administrative Record
24590-WTP-PER-PR-03-002, Rev 3 and Immobilization Plant Tank Systems and

Miscellaneous Unit Systems

24590-PTF-3YD-PFH-00001, Rev 1 System Description for the Pretreatment Filter Cave N/A Administrative Record
Handling System (PFH)

24590-PTF-3YD-PIH-00001, Rev 0 System Description for the Pretreatment In-Cell N/A Administrative Record
Handling System

24590-LAW-3YD-LSH-00001, Rev 0 System Description for System LSH Melter N/A Administrative Record
Equipment Support Handling System

24590-LAW-3YD-LPH-00001, Rev 0 System Description for LAW System LPH Container N/A Administrative Record
Pour Handling

24590-LAW-3YD-LFH-00001, Rev 0 System Description for LFH - LAW Container N/A Administrative Record
Finishing Handling System

24590-LAW-3YD-LMH-00001, Rev 0 System Description for LAW System LMH Melter N/A Administrative Record
Handling

24590-LAW-3YD-LEH-00001, Rev 0 System Description for the LEH LAW Container N/A Administrative Record
Export Handling System

24590-HLW-3YD-HSH-00001, Rev 0 System Description for the System HSH - HLW N/A Administrative Record
Melter Cave Support Handling

24590-HLW-3YD-HEH-00001, Rev 1 System Description for the HLW System HEH N/A Administrative Record
Canister Export Handling

24590-HLW-3YD-HFH-00001, Rev 2 System Description for HLW System HFH, Filter N/A Administrative Record
Cave Handling

24590-HLW-3YD-HPH-00001, Rev I System Description for the HLW System HPH N/A Administrative Record
Canister Pour Handling
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0

24590-HLW-3YD-HDH-00002, Rev 2 System Description for the HLW System HDH N/A Administrative Record
Canister Decontamination Handling

24590-HLW-3YD-HMH-00001, Rev I System Description for System HMH HLW Melter N/A Administrative Record
Transport

24590-WTP-3YD-RWH-00001, Rev 1 System Description for the WTP System RWH N/A Administrative Record
Radioactive Solid Waste Handling

NOTES: LOP = LAW Melter Offgas System
CNP = Cesium Nitric Acid Recovery Process System LPH = LAW Container Pour Handling System
CXP = Cesium Ion Exchange Process System LSH = LAW Melter Equipment Support Handling System
FEP = Feed Evaporation Process System LSM = Locally Shielded Melter
FRP = Waste Feed Receipt Process System LVP = LAW Secondary Offgas/Vessel Vent Process System
HCP = HLW Condensate Receipt Process System MTU = Miscellaneous Treatment Units
HDH = HLW Canister Decontamination Handling System PFH = Pretreatment Filter Cave Handling System
HEH = HLW Canister Export Handling System PIH = Pretreatment In-Cell Handling System
HFH = HLW Filter Cave Handling System PJV = Pulse Jet Mixer Ventilation System
HLP = HLW Lag Storage and Feed Blending Process System PTF = Pretreatment Building
HLW = High Level Waste PVP = Pretreatment Vessel Vent Process System
HMH = HLW Melter Handling System PVV = Process Vessel Vent System
HOP = HLW Vit Primary Offgas Treatment System PWD = Plant Wash and Disposal System
HPH = HLW Canister Pour Handling System RDP PTF Spent Resin and Dewatering Process System
HSH = HLW Melter Cave Support Handling System RLD = Radioactive Liquid Waste Disposal System
IQRPE = Independent, Qualified, Registered Professional Engineer RWH = Radioactive Solid Waste Handling System
LAB = WTP Laboratory Building SBS = Submerged Bed Scrubber
LAW = Low Activity Waste TCP = Treated LAW Concentrate Storage Process System
LCP = LAW Concentrate Receipt Process System TLP = Treated LAW Evaporation Process System
LEH = LAW Container Export Handling System UFP = Ultrafiltration Process System
LFP = LAW Melter Feed Process System WESP = Wet Electrostatic Precipitator
LMH = LAW Melter Handling System
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

I Part III, Operating Units

2 Operating Unit 10

3 Waste Treatment and Immobilization Plant

4 The Waste Treatment and Immobilization Plant (WTP) is the unit designed to treat the mixed (radioactive
5 and dangerous) waste stored in underground tanks at the Hanford Site. The waste will be separated into
6 High-level and Low-level waste streams in a Pretreatment Building. The waste streams are mixed with
7 glass forming additives, heated to 950-1250* C in melters, and poured into containers. The waste is
8 immobilized in the glass matrix. The immobilized waste is transported from the WTP Unit for disposal.

9 III.10.A. COMPLIANCE WITH APPROVED PERMIT

10 The Permittees will comply with all requirements set forth in Operating Unit 10, including the conditions
11 specified in Permit Conditions 111.10.B through 111.10.K. Enforceable portions of the application have
12 been incorporated in Operating Unit 10 and are identified as follows. All sections, figures, and tables
13 included in these portions are also enforceable, unless stated otherwise.

14 Where information regarding treatment, management, and disposal of the radioactive source, byproduct
15 material, special nuclear material (as defined by the Atomic Energy Act of 1954, as amended) and/or the
16 radionuclide component of mixed waste has been incorporated into this permit, it is not incorporated for
17 the purpose of regulating the radiation hazards of such components under the authority of this permit
18 chapter 70.105 RCW. In the event of any conflict between Permit Condition 111.1 0.A and any statement
19 relating to the regulation of source, special nuclear, and byproduct material contained in portions of the
20 permit application that are incorporated into this permit, Permit Condition 111.1 0.A will prevail.

21 OPERATING UNIT 10:

22 Chapter 1.0 Part A, Form 3 Permit Application, Revision 1 (December 6, 2001)

23 Chapter 2.0 Facility Description (Topographic Map)

24 Chapter 3.0 Waste Analysis Plan

25 Appendix 3A Waste Treatment Plant Waste Analysis Plan

26 Appendix 3B Qaultiy Assurance Project Plan for Waste Analysis Plan

27 Chapter 4.0 Process Information

28 Appendix 4A Engineering Figures

29 Supplement 1 RPP-WTP Compliance with Uniform Building Code Seismic Design

30 Chapter 6.0 Procedures to Prevent Hazards

31 Appendix 6A Inspection Schedule

32 Chapter 7.0 Contingency Plan

33 Appendix 7A Emergency Response Plan

34 Chapter 8.0 Personnel Training

35 Chapter 11.0 Closure

36 Chapter 12.0 Reporting and Recordkeeping

Part III, Operating Unit Conditions
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1 Appendix 1.0 Compliance Schedule

2 Appendix 2.0 Critical Systems

3 Appendix 3.0 Drawing Category Table

4 Appendix 4.0 Piping Material Index Table

5 Appendix 5.0 Legends for Process Flow Diagrams and Piping and Instrumentation Diagrams

6 Appendix 6.0 Risk Assessment

7 6.1 Environmental Risk Assesment Work Plan

8 6.1.1 Previously Submitted Preliminary Risk Assessment Work Plan

9 6.1.2 Documentation of Revisions to Preliminary Risk Assessment Work Plan

10 6.2 Risk Assessment Work Plan (RESERVED)

11 6.3 Pre-Demonstration Test Risk Assessment Report (RESERVED)

12 6.3.1 Basis and Assumptions (RESERVED)

13 6.4 Final Risk Assessment Report (RESERVED)

14 6.4.1 Basis and Assumptions (RESERVED)

15 Appendix 7.0 WTP Documents Applicable to All Regulated Areas

16 7.1 Process Flow Diagrams

17 7.2 Piping and Instrumentation Diagrams

18 7.3 System Description Documentation (RESERVED)

19 7.4 General Arrangement Drawings (RESERVED)

20 7.5 Civil, Structural, and Architectural Criteria and Typical Design Details

21 7.6 Mechanical Drawings (RESERVED)

22 7.7 Specifications

23 7.8 Engineering Calculations (RESERVED)

24 7.9 Material Selection Documentation

25 7.10 Critical Systems Equipment/Instrument List (RESERVED)

26 7.11 IQRPE Reports

27 7.12 Installation Plans

28 7.13 Instrument Control Logic and Narrative Description (RESERVED)

29 7.14 Descriptions of Instrument Installation and Testing Procedures (RESERVED)

30 7.15 Operating Documents

31 Appendix 8.0 Pretreatment Building

32 8.1 Process Flow Diagrams

33 8.2 Piping and Instrumentation Diagrams

34 8.3 System Description Documentation (RESERVED)

Part III, Operating Unit Conditions
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1 8.4 General Arrangement Drawings

2 8.5 Civil, Structural, and Architectural Criteria and Typical Design Details

3 8.6 Mechanical Drawings

4 8.7 Specifications

5 8.8 Engineering Calculations

6 8.9 Material Selection Documentation

7 8.10 Critical Systems Equipment/Instrument List

8 8.11 IQRPE Reports

9 8.12 Installation Plans (RESERVED)

10 8.13 Instrument Control Logic and Narrative Description

11 8.14 Descriptions of Instrument Installation and Testing Procedures (RESERVED)

12 8.15 Operating Documents (RESERVED)

13 Appendix 9.0 LAW Building

14 9.1 Process Flow Diagrams

15 9.2 Piping and Instrumentation Diagrams

16 9.3 System Description Documentation (RESERVED)

17 9.4 General Arrangement Drawings

18 9.5 Civil, Structural, and Architectural Criteria and Typical Design Details

19 9.6 Mechanical Drawings

20 9.7 Specifications

21 9.8 Engineering Calculations

22 9.9 Material Selection Documentation

23 9.10 Critical Systems Equipment /Instrument List

24 9.11 IQRPE Reports

25 9.12 Installation Plans (RESERVED)

26 9.13 Instrument Control Logic, and Narrative Description

27 9.14 Descriptions of Instrument Installation and Testing Procedures (RESERVED)

28 9.15 Demonstration Test Plan (RESERVED)

29 9.16 Demonstration Test Report (RESERVED)

30 9.17 Treatment Effectiveness Report (RESERVED)

31 9.18 Operating Documents

32 Appendix 10.0 HLW Building

33 10.1 Process Flow Diagrams

34 10.2 Piping and Instrumentation Diagrams

Part III, Operating Unit Conditions
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1 10.3 System Description Documentation (RESERVED)

2 10.4 General Arrangement Drawings

3 10.5 Civil, Structural, and Architectural Criteria and Typical Design Details

4 10.6 Mechanical Drawings

5 10.7 Specifications

6 10.8 Engineering Calculations

7 10.9 Material Selection Documentation

8 10.10 Critical Systems Equipment/Instrument List

9 10.11 IQRPE Reports

10 10.12 Installation Plans (RESERVED)

11 10.13 Instrument Control Logic and Narrative Description

12 10.14 Descriptions of Instrument Installation and Testing Procedures (RESERVED)

13 10.15 Demonstration Test Plan (RESERVED)

14 10.16 Demonstration Test Report (RESERVED)

15 10.17 Treatment Effectiveness Report (RESERVED)

16 10.18 Operating Documents

17 Appendix 11.0 Laboratory Building

18 11.1 Process Flow Diagrams

19 11.2 Piping and Instrumentation Diagrams

20 11.3 System Description Documentation (RESERVED)

21 11.4 General Arrangement Drawings

22 11.5 Civil, Structural, and Architectural Criteria and Typical Design Details

23 11.6 Mechanical Drawings

24 11.7 Specifications (RESERVED)

25 11.8 Engineering Calculations

26 11.9 Material Selection Documentation

27 11.10 Critical Systems Equipment/Instrument List

28 11.11 IQRPE Reports

29 11.12 Installation Plans (RESERVED)

30 11.13 Instrument Control Logic and Narrative Description

31 11.14 Descriptions of Instrument Installation and Testing Procedures (RESERVED)

32 11.15 Operating Documents (RESERVED)

33 Appendix 12.0 Balance of Facilities

34 12.1 Process Flow Diagrams (RESERVED)

Part III, Operating Unit Conditions
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1 12.2 Piping and Instrumentation Diagrams (RESERVED)

2 12.3 System Description Documentation (RESERVED)

3 12.4 General Arrangement Drawings (RESERVED)

4 12.5 Civil, Structural, and Architectural Criteria and Typical Design Details (RESERVED)

5 12.6 Mechanical Drawings (RESERVED)

6 12.7 Specifications (RESERVED)

7 12.8 Engineering Calculations (RESERVED)

8 12.9 Material Selection Documentation (RESERVED)

9 12.10 Critical Systems Equipment/Instrument List (RESERVED)

10 12.11 IQRPE Reports (RESERVED)

11 12.12 Installation Plans (RESERVED)

12 12.13 Instrument Control Logic and Narrative Description (RESERVED)

13 12.14 Descriptions of Instrument Installation and Testing Procedures (RESERVED)

14 12.15 Operating Documents (RESERVED)

15 III.10.B STANDARD CONDITIONS AND GENERAL FACILITY CONDITIONS

16 In addition to the conditions in this chapter, the Permittees must comply with all the applicable portions
17 of the Dangerous Waste Portion and EPA portion of the Resource Conservation and Recovery Act
18 (RCRA) Permit for the Hanford Facility. In the event that a Unit-Specific Condition for the WTP Unit in
19 Permit Conditions III. 10.C. through III. 10.K. conflicts with a general condition in Permit Conditions I
20 and II of this permit, the Unit-Specific Condition will apply to the WTP Unit.

21 III.10.C. UNIT-SPECIFIC CONDITIONS FOR THE WTP UNIT

22 111.10.C.1 Facility-Specific Definitions and Acronyms

23 The following definitions are specific to the WTP Unit:

24 Ash: means a measure of the contribution of particulate matter from the melter feeds to the melter off-
25 gas, as determined by representative sampling and analysis of the melter feed using ASTM Method D-
26 482, or an equivalent method.

27 Batch: refers to waste staged in one DST designated as mixed waste for transfer to the WTP Unit for
28 treatment.

29 Continuous monitoring system: means using a device which continuously samples the regulated
30 parameter specified on Permit Tables III.10.H.F, III.10.I.F, III.10.J.F, and III.10.K.F, with the exception
31 of pressure, without interruption, evaluates the detector response at least once every fifteen (15) seconds
32 and computes and records the average value at least every sixty (60) seconds, except during allowable
33 periods of calibration and except as defined otherwise by the CEMS Performance Specifications in 4B
34 and 8A in Appendix B, 40 CFR Part 60. For the parameter pressure, the term "continuous monitoring
35 system" means using a device that continuously samples the pressure without interruption and evaluates
36 the detector response without averaging at least once each second and records the value at least every
37 sixty (60) seconds. In addition, if the AWFCO is engaged due to a pressure exceedence, the pressure
38 value must be recorded.

Part III, Operating Unit Conditions
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1 Cascade event: means when additional waste feed cut-off parameter set points deviate outside the limits
2 specified in Permit Tables III.10.H.F, III.10.I.F, III.10.J.F, and II.10.K.F after waste feed is cut-off, but
3 while waste or waste residues are being managed in HLW and LAW.

4 Dangerous and/or mixed waste management unit: means dangerous and/or mixed waste management
5 units, areas, systems, and sub-systems as defined in Permit Tables II. 10.D.A, III. 10.E.A through D,
6 III.10.F.A, III.10.G.A, III.10.H.A, III.10.I.A, III.10.J.A, and III.10.K.A.

7 Dioxin/furan" and "dioxins and furans: means tetra-, penta-, hexa-, hepta-, and octa-chlorinated
8 dibenzo dioxins and furans.

9 HLW Vitrification System: is defined as specified on Permit Tables III.10.J.A and B, and II1.10.K.A
10 and B.

11 Hourly rolling average or HRA: will mean the arithmetic mean of the sixty (60) most recent one-
12 minute readings recorded by the continuous monitoring system.

13 LAW Vitrification System: is defined as specified on Permit Tables I1I.10.H.A and B, and III.10.I.A
14 and B.

15 Mode of operation: means operation of the LAW Vitrification System or the HLW Vitrification System
16 within set limits for each operating parameter specified in Permit Tables III. 10.H.D and F (for LAW) and
17 Permit Tables III. 10.I.D and F (for HLW).

18 One-minute average: means the average of detector responses calculated at least every sixty (60)
19 seconds from responses obtained at least every fifteen (15) seconds.

20 Permittees: means the United States Department of Energy (owner/operator) and Bechtel National, Inc.
21 (Co-operator).

22 Pretreatment Plant Miscellaneous Unit Systems: is defined as specified on Permit Tables III. 10.G.A
23 and B.

24 Primary sump: means any pit or reservoir that meets the WAC 173-303-040 definition of "tank," and
25 those troughs/trenches connected to it, that serve to collect dangerous/hazardous waste, deliberately
26 introduced (e.g., from decontamination or treatment activities), for transport to TSD facilities.

27 Rolling average: means the average of all one-minute averages over the averaging period.

28 Secondary sump: means any pit or reservoir that meets the WAC 173-303-040 definition of "tank," and
29 those troughs/trenches connected to it, that serve to collect dangerous/hazardous waste, not deliberately
30 introduced (e.g., from spills, leaks, or overflows), for transport to TSD facilities.

31 Standard operating procedure or SOP: will mean a written description of the procedures by which a
32 process, equipment, etc. will be operated. An SOP may be written by the manufacturer and/or the
33 Permittees.

34 Successful completion of the demonstration test: will mean operations including a minimum of three
35 test runs without significant interruptions (i.e., each test run was completed on the same day initiated and
36 the samples have been preserved and maintained intact, and one in which sampling of exhaust gas was
37 representative of the LAW Vitrification System or HLW Vitrification System Operations, whichever is
38 applicable, and adequate to achieve evaluation of PODCs destruction and removal efficiency (DRE) to
39 99.99%).

40 TEQ: means toxicity equivalence, the international method of relating the toxicity of various
41 dioxin/furan congeners to the toxicity of 2,3,7,8- tetrachlorodibenzo-p-dioxin.

Part III, Operating Unit Conditions
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1 Pre-process: means prior to introduction into a dangerous or mixed waste management unit at the WTP
2 Unit.

3 In-process: means duration of a waste in a dangerous or mixed waste management unit at the WTP Unit.

4 Post-process: means prior to the introduction into a subsequent dangerous or mixed waste management
5 unit at the WTP Unit or prior to shipment from the WTP Unit.

6 Vendor information: means documentation prepared by a vendor (e.g., catalog cut sheets) for plant
7 items that are routinely manufactured and stocked by vendors (i.e., items that are considered "off the
8 shelf') and are not being procured in accordance with Permittee's engineering drawings and
9 specifications. Documentation such as catalog cut sheets will be annotated to specify selected items

10 which meet Permittee's procurement requirements equipment specification. Documentation associated
11 with "one of a kind", custom items, and commercial grade items (e.g., bulk pipe, valves) that will be
12 procured in accordance with the Permittees engineering drawings and specifications is not considered
13 vendor information. Changes to the drawings and specifications may require a permit modification.

14 The following acronyms are specific to the WTP Unit:

15 AWFCO Automatic Waste Feed Cut-off
16 CDR Construction Deficiency Report
17 CEMS Continuous Emissions Monitoring System
18 CMS Continuous Monitoring System
19 CNP Cesium Nitric Acid Recovery Process System
20 CRP Cesium Resin Addition Process System
21 CPE Cathodic Protection Electrical System
22 CXP Cesium Ion Exchange Process System
23 DFETP Dioxin and Furan Emission Test Plan
24 DRE Destruction and Removal Efficiency
25 Dscf Dry standard cubic feet
26 ERP Emergency Response Plan
27 FEP Waste Feed Evaporation Process System
28 FRP Waste Feed Receipt Process System
29 HCP HLW Concentrate Receipt Process System
30 HDH HLW Canister Decontamination Handling System
31 HEH HLW Canister Export Handling System
32 HEME High Efficiency Mist Eliminator
33 HEPA High Efficiency Particulate Air Filter
34 HFH HLW Filter Cave Handling System
35 HFP HLW Melter Feed Process System
36 HLP HLW Lag Storage and Feed Blending Process System
37 HLW High-level Waste
38 HMH HLW Melter Handling System
39 HMP HLW Melter Process System
40 HOP HLW Vit Primary Offgas Treatment System
41 HPH HLW Canister Pour Handling System
42 HSH HLW Melter Cave Support Handling System
43 IHLW Immobilized High-Level Waste (Glass)
44 ILAW Immobilized Low-Activity Waste (Glass)
45 IQRPE Independent, qualified, registered, professional engineer
46 LAB WTP Laboratory Building
47 LAW Low Activity Waste

Part III, Operating Unit Conditions
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1 LCP LAW Concentrate Receipt Process System
2 LEH LAW Container Export Handling System
3 LFH LAW Canister Finishing Handling System
4 LFP LAW Melter Feed Process System
5 LMH LAW Melter Handling System
6 LMP LAW Melter Process System
7 LOP LAW Primary Offgas Process System
8 LPH LAW Container Pour Handling System
9 LSH LAW Melter Equipment Support Handling System

10 LSM Locally Shielded Melter
11 LVP LAW Secondary Offgas/Vessel Vent Process System
12 NCR Nonconformance Report
13 PFH Pretreatment Filter Cave Handling System
14 PIH Pretreatment In-Cell Handling System

15 PJV Pulse Jet Ventilation System

16 PODC Principal Organic Dangerous Constituents
17 PTF Pretreatment Building
18 PVP Pretreatment Vessel Vent Process System
19 PVV Process Vessel Vent System
20 PWD Plant Wash and Disposal System
21 RDP Spent Resin and Dewatering Process System
22 RDTP Revised Demonstration Test Plan
23 RLD Radioactive Liquid Waste Disposal System
24 RPP-WTP River Protection Project-Waste Treatment Plant
25 RWH Radioactive Solid Waste Handling System
26 SBS Submerged Bed Scrubber
27 TCP Treated LAW Evaporation Process System
28 TLP Treated LAW Evaporation System
29 TOC Total Organic Carbon
30 TXP Technetium Ion Exchange Process System

31 TEP Technetium Eluant Recovery Process System

32 UFP Ultrafiltration Process System
33 WESP Wet Electrostatic Precipitator
34 WTP River Protection Project - Waste Treatment and Immobilization Project (also known as
35 the Waste Treatment Plant and Vitrification Plant)
36 6Mo Six Percent Molybdenum Alloy
37 304L ASTM A240 Grade 304L Stainless Steel
38 316L ASTM A240 Grade 316L Stainless Steel

39 III.10.C.2. General Waste Management

40 111.10.C.2.a. The Permittees may not commence treatment or storage of dangerous waste or mixed
41 waste in any new or modified portion of the facility until the Permittees have received a
42 Permit modification approval pursuant to Permit Conditions 111. 1 0.C.2.e. and
43 II. 10.C.2.f., or II. 10.C.2.g., and submitted to Ecology, by certified mail, express mail, or
44 hand delivery, a letter signed by the Permittees and a Registered Professional Engineer
45 stating that the facility has been constructed or modified in compliance with the Permit in
46 accordance with WAC 173-303-810(14)(a); and
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III.10.C.2.a.i.

111.10.C.2.a.ii.

111.10.C.2.b.

111.10.C.2.c.

III 10.C.2.d.

III 10.C.2.e.

III.10.C.2.f.

111.10.C.2.g.

III.10.C.2.h.

III.10.C.2.h.i.

III.10.C.2.h.ii.

III.10.C.2.h.iii.

Ecology has inspected the modified or newly constructed facility and finds it is in
compliance with the conditions of the Permit, or

Ecology has either waived the inspection or has not, within fifteen business days, after
receipt of the Permittees' letter, notified the Permittees of an intent to inspect.

The Permittees are authorized to accept the dangerous and/or mixed waste specified in
Operating Unit 10, Chapter 1.0 (Part A Form 3) except for those wastes outside the waste
acceptance criteria specified in the WAP, Operating Unit 10, Chapter 3.0 of this Permit
as long as the generator has a valid State/EPA identification number.

All dangerous and/or mixed waste must be managed only in areas authorized for
dangerous and/or mixed waste management under the conditions of this Permit, except as
allowed under WAC 173-303-200. The authorized dangerous and/or mixed waste
management areas of the WTP Unit are specified in Conditions 111.1 0.D through 111.1 O.K.
of this Permit.

Dangerous and/or mixed waste may be transferred from the WTP TSD unit to a permitted
TSD only, in accordance with the receiving TSD unit's waste acceptance criteria.

Permit modifications pursuant to this Permit for dangerous and/or mixed waste at the
request of the Permittees must be done according to the three tiered modification system
specified in WAC 173-303-830(4) and Condition I.C.3. The Permit modification request
must include page changes to the Permit, attachments, and permit application supporting
documentation necessary to incorporate the proposed permit modification.

In addition to other requirements in WAC 173-303-830, within forty-five (45) days of a
permit change (i.e., permit modification) being put into effect or approved, the Permittees
will retype the relevant portions of the Permit and attachments, to incorporate the change
(if not already reflected in the change pages submitted in the original permit modification
request), reprint the documents, and submit them to Ecology. This submittal does not
require certification described in WAC 173-303-810(13).

For permit modifications pursuant to Operating Unit 10, Appendix 1.0 of this Permit, a
draft permit will be prepared and issued by Ecology pursuant to WAC 173-303-
830(3)(a)(ii) and WAC 173-303-840. A final permit decision will be issued by Ecology
pursuant to WAC 173-303-840.

The Permittees must complete at least one Compliance Schedule interim requirement
every 12 months, as specified in Operating Unit 10, Appendix 1.0 of this Permit. If no
interim requirement will be completed within a 12 month period, the Permittees will
submit progress reports to Ecology for incorporation into the Administrative Record.
Progress report Compliance Schedule dates will be submitted to Ecology as a Class '1
permit modification, for incorporation into Operating Unit 10, Appendix 1.0 of this
Permit. Progress reports will contain at a minimum, the following information:

A description of the portion of the interim requirement completed;

Summaries of any problems affecting timely completion of the interim requirement;

A description of the plans for completing the remaining portion of the interim
requirement, including any alternatives;

111.10.C.2.h.iv. Projected interim requirement completion date.

Part III, Operating Unit Conditions
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III.10.C.2.i. The Permittees will submit a Part A, Form 3 Permit Application revision for Ecology
approval as a permit modification pursuant to Permit Conditions 111.1 O.C.2.e. and
1II.10.C.2.f., or I1I.10.C.2.g., in accordance with the schedule in Operating Unit 10,
Appendix 1.0 of this Permit to incorporate changes to Tables III.10.D.A, II. 10.E.A
through D, III.10.F.A, III.10.G.A, III.10.H.A, III.10.A, III.10.J.A, and III.10.K.A, as
modified pursuant to the compliance schedule in Operating Unit 10, Appendix 1.0 of this
Permit.

III.10.C.2.j. The Permittees will submit to Ecology the potential disposal path(s), including the
potential authorized TSD facilities, for each waste stream generated at the WTP Unit in
accordance with the schedule in Operating Unit 10, Appendix 1.0 of this Permit for
incorporation into the Administrative Record.

1
2
3
4
5
6
7

8
9

10
11

12
13
14

15
16
17
18
19

20
21

22
23
24
25
26
27

28
29
30

31
32

33
34
35

36
37
38

39
40
41
42

43
44

The Permittees will submit to Ecology, traffic information at the WTP Unit pursuant to
WAC 173-303-806(4)(a)(x), in accordance with the schedule in Operating Unit 10,
Appendix 1.0 of this Permit for incorporation into the Administrative Record.

111.10.C.2.1. During operations of the LAW Vitrification System and HLW Vitrification System,
pursuant to Permit Sections 111.10 .H. and J., processing of materials in the LAW and
HLW Vitrification Systems that would designate as dangerous waste are fully subject to
the requirements of this Permit, excluding the melter feed system as identified in Tables
III. l0.H.A. and III. 10.J.A., respectively. This exclusion does not apply to mixed waste.

III.10.C.2.m. The Facility Owner shall ensure WTP input is provided to the risk budget tool developed
in accordance with permit conditions 111.11.1.5.

III.10.C.2.n.

III.10.C.2.n.i.

III.10.C.2.n.ii.

III.10.C.2.n.iii.

III.10.C.2.n.iv.

III.10.C.2.n.v.

III.10.C.2.o.

The Permittees will submit the following reports, based on the August 2006 mass balance
submitted to Ecology (DOE Letter 06-ESQ-08 1), for Ecology's review and
comment/resolution. Updated information to the August 2006 Mass Balance may be
used if available and mutually agreed upon by the Permittees and Ecology. The reports
will describe all of the treatment approaches identified by items (i) through (v)
immediately below, and will be included in the administrative record.

By June 30, 2010, the Permittees will perform an assessment that projects mixed waste
constituents and the concentrations that are expected to be contained in each secondary
mixed waste stream anticipated to be generated;

By June 30, 2010, the Permittees will identify appropriate LDR treatment standards for
each mixed waste stream identified in item (i) immediately above;

By June 30, 2010, the Permittees will identify which mixed waste streams that, from a
qualitative risk perspective, reasonably may cause or may significantly contribute to an
exceedance of applicable environmental standards at a disposal facility; and

By June 30, 2010, the Permittees will, for the mixed waste streams identified in item (iii)
immediately above, identify potential treatment approaches that mitigate their
environmental impacts;

By December 31, 2015 or 12 months prior to cold commissioning of the facility
producing the waste, whichever is earlier, the Permittees will, for the mixed waste
streams identified in item (iii) immediately above, select appropriate treatment
approaches that mitigate their environmental impacts.

The Facility owner shall evaluate all waste streams generated at the WTP for potential
exceedances of applicable environmental standards and shall ensure all mixed and

Part III, Operating Unit Conditions
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1
2
3

4 III.10.C.2.o.i.
5
6
7

8 III.10.C.2.o.ii.
9
10
11
12
13

14 III.10.C.2.o.iii.
15
16
17

18 III.10.C.3.

19 III.10.C.3.a.
20
21
22
23

24 III.10.C.3.b.
25
26
27

28 III.10.C.3.c.
29
30
31
32

33 III.10.C.3.d.
34
35
36

37 III.10.C.3.e.
38
39
40
41

42 III.10.C.3.e.i.
43
44
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dangerous waste streams generated at the WTP will not cause an exceedance of
applicable environmental standards at an appropriate disposal facility on-site and is
subject to the following requirements:

ILAW glass will be engineered to be compliant with the disposal facility WAC. The
waste feed and ILAW glass recipes will be verified to be compliant with the permitted
glass formulations (including planning for pertinent operating parameters) prior to
vitrification;

Treatment methods for secondary waste streams projected to be generated by the WTP
that are slated for disposal at the Hanford Site will be engineered to ensure that treated
secondary wastes will comply with the on-site disposal facility WAC and applicable
LDRs prior to generation. Prior to treatment, secondary wastes must be evaluated to
ensure the selected treatment methods are still appropriate and continue to comply with
the on-site disposal facility WAC and applicable LDRs; and

On a case-by-case basis, for any WTP mixed waste that does not meet the WAC for the
disposal facility, Ecology will approve or deny acceptance of that waste to the disposal
facility. This decision will be based on the disposal facility's WAC and compliance with
WAC 173-303-140.

Waste Analysis

The Permittees will maintain adequate knowledge of any waste to be managed properly
by the WTP Unit before acceptance, after receipt, and during treatment and storage of
these waste. The Permittees will ensure this knowledge through compliance with the
requirements of WAC-173-303-300 and with the provisions of the WAP, Operating Unit
10, Chapter 3.0 of this Permit [WAC 173-303-806(4)(a)(ii), WAC 173-303-300(1)].

When laboratory analytical methods are required to confirm the Permittees knowledge of
the waste, the Permittees must ensure that the sampling and test procedures listed as
acceptable by WAC 173-303-110, Appendices II and III to 40 CFR Part 261, the current
revision of SW-846, or equivalent methods approved in writing by Ecology are used.

The Permittees are responsible for obtaining accurate information for each waste stream.
Inaccurate waste analysis information provided by the generating site (or unit) is not a
defense for noncompliance by the Permittees with the waste management requirements
and conditions of this Permit, WAC 173-303, and the LDR in 40 CFR Part 268, as
incorporated by reference in Chapter 173-303.

Records and results of waste analyses described in Conditions II.D.3 or III. 10.C.3.e. will
be maintained as described in Condition 11.1.1 of this Permit. The WTP Unit operating
record will include, but not be limited to, information requirements for waste analysis in
Conditions I.E.10 and 11.1 of this Permit.

Prior to the initial receipt of dangerous and/or mixed waste in the WTP Unit, the
Permittees will submit to Ecology for review and approval a revised WAP and QAPP in
Operating Unit 10, Chapter 3.0 of this Permit as a permit modification pursuant to
Conditions III. 10.C.2.e and III.10.C.2.f, and Compliance Schedule in Operating Unit 10,
Appendix 1.0. The revised WAP and QAPP will include:

All the elements listed in WAC 173-303-300(5), Condition II.D.3 of this Permit (Waste
Analysis), and in compliance with Condition II.E of this Permit (Quality
Assurance/Quality Control).

Part III, Operating Unit Conditions
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111.10.C.3.e.ii. Requirements that characterization will be performed on the waste feed prior to transfer
to the WTP Unit in conformance with the regulatory data quality objectives identified in
the Regulatory DQO Optimization Report (24590-WTP-RPT-MGT-04-001, Rev 0 ).
Requirements that the following analyses, at a minimum, will be conducted on each new
batch prior to waste transfer to the WTP Unit, in accordance with the methods under
WAC 173-303-110: Ammonia, pH, metals, organic acids, mercury, cyanide, volatiles,
semi-volatiles, PCBs/pesticides, anions, TOC, and compatibility (ASTM Method D5058-
90). For the purposes of this Permit Condition, a "new batch" is one that has been
sampled and analyzed in accordance with the Regulatory DQO Optimization Report
(24590-WTP-RPT-MGT-04-00 1, Rev 0 ), and has received no further additions. Further
additions require the Permittees to resample and reanalyze, unless an exception is
approved by Ecology on a case-by-case basis. Only mixed waste meeting the definition
of "new batch", or granted an exception as discussed above, are authorized for transfer to
the WTP Unit. Water additions for the purposes of waste transfer are not considered
additions for the purposes of this Permit Condition.

111.10.C.3.e.iii. Identify and include operating parameters to be monitored/controlled and limitations for
these parameters for pre-process, in-process, and post-process operations addressing on a
unit specific basis treatment effectiveness, as specified in Tables III. 10.E.E through H,
III.10.G.C, III.10.H.C, III.10.I.C, III.10.J.C, and III.10.K.C, waste compatibility, safe
operation, and compatibility with unit materials of construction. Amend the sampling,
analysis, and QA/QC procedures to include these parameters and the monitoring
frequency.

III.10.C.3.e.iv. Requirements that the Permittees will, for Type I sumps if liquids are detected, and for
Type II sumps, as defined in Operating Unit 10, Chapter 4.0 of this Permit, if liquid
levels are outside normal operating parameters, either collect the liquid and return to the
treatment process, or designate the sump contents for proper management and disposal
prior to removal.

III.10.C.3.e.v. For ILAW and IHLW containers, a description of procedures used to verify exterior
container surfaces are visually free of mixed waste.

III.10.C.3.e.vi. Requirement that wastes generated at the WTP Unit meet the receiving authorized TSD
facility waste acceptance criteria prior to a waste stream transfer.

III.10.C.3.e.vii. Requirements and criteria for reevaluation of sampling and analysis frequency for all
waste streams.

III. 10.C.3.e.viii. Documentation demonstrating methods for obtaining samples of wastes are
representative as discussed in WAC 173-303-110(2).

36 II10.C.4.

37
38
39
40
41
42

111.10.C.4.a.

43 III.10.C.5

44
45

III.10.C.5.a.

Recordkeeping

The unit specific portion of the Hanford Facility Operating Record will include the
documentation specified in Operating Unit 10, Chapter 12.0, Permit Condition 11.1,
applicable to the WTP Unit and other documentation specified in Operating Unit 10. The
facility and unit specific record keeping requirements are distinguished in Table 12-1 of
the General Information portion, Attachment 33 to the Sitewide Permit, and tied to the
associated Sitewide Permit Conditions.

Procedure to Prevent Hazards

The Permittees will design, construct, and operate the WTP Unit in compliance with
Operating Unit 10, Chapter 6.0, Section 6.1.

Part III, Operating Unit Conditions
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111.10.C.5.b.

III.10.C.5.c.

III.10.C.5.c.i.

III.10.C.5.c.ii.

III.10.C.5.c.iii.

III.10.C.5.c.iv.

III.10.C.5.c.v.

III. 10.C.5.d.

III. 10.C.5.e.

Prior to the initial receipt of dangerous and/or mixed waste in the WTP Unit, the
Permittees will update and resubmit for approval Operating Unit 10, Chapter 6.0,
Sections 6.3, 6.4, and 6.5 as a permit modification pursuant to Permit Conditions
III. 10.C.2.e and III.1.C.2.f to be consistent with design details and schedule described
in Operating Unit 10, Appendix 1.0. The WTP Unit fire protection systems will be
constructed to the applicable codes listed in Operating Unit 10, Chapter 6.0, Section
6.3.1.4. Updated Section 6.4.4. will include descriptions of the essential loads and
critical systems supplied with back-up, un-interruptible, and standby power.

The Permittees will inspect the WTP Unit to prevent malfunctions and deterioration,
operator errors, and discharges that may cause or lead to the release of dangerous waste
constituents to the environment, or a threat to human health. Inspections must be
conducted in accordance with the WTP Unit Inspection Schedule, Operating Unit 10,
Chapter 6.0, Section 6.2. Prior to the receipt of dangerous and/or mixed waste in the
WTP Unit, the Permittees will update and resubmit to Ecology for review and approval
the Inspection Schedule in Operating Unit 10, Chapter 6.0 of this Permit as a permit
modification pursuant to Permit Conditions III. 10.C.2.e and III. 10.C.2.f, and Compliance
Schedule in Operating Unit 10, Appendix 1.0. The revised schedule will include, but not
be limited to, III. 10.C.5.i. through v. below. In addition, the Permittees will submit to
Ecology for incorporation into the Administrative Record, the basis for developing
Inspection Schedule frequencies:

Detailed dangerous and/or mixed waste management unit specific and general inspection
schedules and description of procedures (not examples) pursuant to WAC 173-303-
395(1)(d), 173-303-630(6), 173-303-640(4)(a)(i) and (6), 173-303-670(7)(b) in
accordance with 173-303-680(3), 40 CFR, 264.1 101(c)(4). The inspection schedule will
be presented in the form of a table that includes a description of the inspection
requirement, inspection frequency, and types of problems to look for during the
inspections.

The proposed locations (scaled drawing with layout) and capabilities of camera(s) (i.e.,
zoom angles, field of view, etc.) to be used for remote inspections.

Schedule and program description for performing integrity assessments as specified in
Permit Conditions 111.10.E.9.e.i., 111.10.G.10.e.i., III.10.H.5.e.i., 111.10.1.1.a.v.,
111.10.J.5.e.i., and III.10.K.1.a.v.

Inspection schedules for leak detection system and control instrumentation to include, but
not limited to, valves pressure devices, flow devices, measuring devices, as specified in
Permit Conditions III.10.E.9.e.xi, III.10.F.3.c, and III.10.G.10.e.xii, and Permit
Conditions III.10.H.5.f.xvi, and III.10.J.5.f.xvi.

Inspection schedule will include inspections for all dangerous and/or mixed waste
management units specified in Permit Sections 111.1 0.D E F, G H, , J, and K.

The Permittees will equip the WTP Unit with the equipment specified in Operating Unit
10, Chapter 6.0, as required by WAC 173-303-340(1), and Condition II.B.1 of this
Permit.

The Permittees will test and maintain the equipment specified in Operating Unit 10,
Chapter 6.0, as necessary, to assure proper operation in the event of emergency as
required by Condition II.B.2 of this Permit.
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The Permittees will maintain access to communications or alarms pursuant to WAC 173-
303-340(2), as provided in the RPP-WTP Emergency Response Plan, Operating Unit 10,
Chapter 7.0 and Condition II.B.3 of this Permit.

4 III.10.C.6. Contingency Plan

5 III.10.C.6.a.
6
7
8
9

10 III.10.C.6.b.
11
12
13
14

15 III.10.C.6.c.
16
17
18
19

20 III.10.C.6.d.

21 III.10.C.6.e.
22
23
24

25 III.10.C.7.

26 III.10.C.7.a.
27
28
29
30
31

32 III.10.C.7.a.i.
33

34 III.10.C.7.a.ii.
35
36
37
38
39

40 III.10.C.7.b.
41
42
43

The Permittees will immediately carry out applicable provisions of the RPP-WTP
Emergency Response Plan, Operating Unit 10, Chapter 7.0 of this Permit, pursuant to
WAC 173-303-360(2), whenever there is a release of dangerous and/or mixed waste or
dangerous waste constituents, or other emergency circumstance, any of which threatens
human health or the environment.

Prior to the initial receipt of dangerous and/or mixed waste in the WTP Unit, the
Permittees will update and resubmit the Contingency Plan in compliance with Operating
Unit 10, Chapter 7.0, and pursuant to WAC 173-303-350(5), as a permit modification
pursuant to Permit Conditions III.10.C.2.e and III.10.C.2.f, to be consistent with design
details and schedule described in Operating Unit 10, Appendix 1.0.

After initial receipt of dangerous and/or mixed waste, the Permittees will review and
amend, if necessary, the applicable portions of the Contingency Plan, Operating Unit 10,
Chapter 7.0 of this Permit, and in accordance with the provisions of WAC 173-303-
350(5) and WAC 173-303-830(4). The Contingency Plan will be amended as a permit
modification pursuant to Permit Conditions III.10.C.2.e and III.10.C.2.f.

RESERVED.

Prior to the initial receipt of dangerous and/or mixed waste in the WTP Unit, the
Permittees will comply with the requirements of WAC 173-303-350(3) and -360(1)
concerning the emergency coordinator specific to the WTP Unit in compliance with
Permit Condition II.A.4.

Personnel Training

Prior to the initial receipt of dangerous and/or mixed waste in the WTP Unit, the
Permittees will update and resubmit, to Ecology for review and approval, the Training
Program description in Operating Unit 10, Chapter 8.0 of this Permit as a permit
modification pursuant to Permit Conditions III.10.C.2.e and III.10.C.2f, and Compliance
Schedule in Operating Unit 10, Appendix 1.0. The revised Training Program description
will include but not be limited to:

Detailed unit specific and general Training Program descriptions (not typical) consistent
with WAC 173-303-806(4)(a)(xii).

Sufficient detail to document that the training and qualification program for all categories
of personnel whose activities may reasonably be expected to directly affect emissions
from the LAW and HLW Systems, except control room operators, is appropriately
consistent with 40 CFR 63.1206(c)(6)(ii), and for control room operators, is appropriately
consistent with 40 CFR 63.1206(c)(6)(i) and 63.1206(c)(6)(iii) through 63.1206(c)(6)(vi)
[WAC 173-303-680(2)].

The Permittees will ensure that the LAW and HLW Systems are operated and
maintained, at all times, by persons who are trained and qualified to perform these and
any other duties that may reasonably be expected to directly affect emissions from the
LAW and HLW Systems [WAC 173-303-680(2)].
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1 III.10.C.7.c.
2
3
4

5 III.10.C.7.d.

6 III.10.C.7.e.
7
8
9

10
11

12 III.10.C.8.

13 III.10.C.8.a.
14
15
16

17 III.10.C.8.b.
18
19
20
21
22
23
24

25 III.10.C.8.c.
26
27
28

29 III.10.C.8.d.
30
31

32 III.10.C.8.e.
33

34 III.10.C.8.f.
35
36
37
38

39 III.10.C.8.f.i.
40

41 III.10.C.8.f.ii.

42
43

The Permittees will conduct personnel training in accordance with the approved
description of the WTP Unit Training Plan, Operating Unit 10, Chapter 8.0 of this Permit,
pursuant to WAC 173-303-330. The Permittees will maintain documents in accordance
with Condition II.C.1 of this Permit and WAC 173-303-330(2) and (3).

RESERVED.

The Permittees will submit, under separate cover, the actual detailed WTP Unit
Dangerous Waste Training Plan in accordance with the Compliance Schedule in
Operating Unit 10, Appendix 1.0. The WTP Unit Dangerous Waste Training Plan will be
reviewed for compliance with the outline of the training program in Operating Unit 10,
Chapter 8.0 and requirements of WAC 173-303-330. The Training Plan will be
incorporated into the Administrative Record.

Closure

The Permittees must conduct closure of the WTP Unit according to the Closure Plan in
Operating Unit 10, Chapter 11.0, and Conditions II.J (Facility Closure), I.K
(Soil/Ground Water Closure Performance Standards), and III. 10.C.8. of this Permit. The
closure plan will be modified according to provisions of WAC 173-303-610(3)(b)(ii).

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will update and resubmit the Closure Plan, Operating Unit 10, Chapter 11.0 of this
Permit, for approval as a permit modification pursuant to Permit Condition III. 10.C.2.g.,
to be consistent with design details and schedule described in Operating Unit 10,
Appendix 1.0. The updated Closure Plan must be consistent with the closure
performance standards specified in Condition II.K, WAC 173-340 and, in addition for
Containment Buildings, consistent with 40 CFR 264.1102(b) as referenced by WAC 173-
303-695.

The Permittees will submit, for Ecology review and approval, an update to the Closure
Plan, Operating Unit 10, Chapter 11.0 within one hundred eighty (180) days prior to
commencing partial closure, as a permit modification pursuant to Permit Conditions
III.10.C.2.e and III.10.C.2.f.

One hundred eighty (180) days prior to commencing closure, the Permittees must submit
to Ecology, for review and approval, a Sampling and Analysis Plan and a revised Closure
Plan as a permit modification pursuant to Permit Conditions III. 10.C.2.e and III. 10.C.2.f.

At least forty-five (45) days before initiating closure, the Permittees must provide
Notification of Closure pursuant to WAC 173-303-610(3)(c).

Ecology may require additional sampling and/or investigation after the Permittees
implement the approved Sampling and Analysis Plan if Ecology determines that the
sampling and analyses have not adequately demonstrated whether clean closure has been
achieved. Such a requirement will be implemented pursuant to WAC 173-303-830(3).
Additional sampling and analysis may be required for the following reasons:

Specialized sample collection or analytical techniques are required to ensure adequate
quantitation limits for chemical constituents; or

Results indicate the need to analyze for additional constituents at certain locations; or

III.10.C.8.f.iii. Results indicate additional soil or groundwater sampling is required in certain locations;
or
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III.10.C.8.f.iv. Other reasons indicate the Sampling and Analysis Plan has not adequately demonstrated
whether clean closure has been achieved.

3 III.10.C.8.g. RESERVED.

III.10.C.8.h. Documentation supporting the independent registered professional engineer's
certification of closure must be submitted to Ecology with the closure certification
required by WAC 173-303-610(6). In addition to the items in Operating Unit 10, Chapter
11.0, the documentation must include the following and other information Ecology may
request. The Permittees are required to furnish documentation supporting the
independent registered professional engineer's certification to Ecology upon request,
until Ecology has notified the Permittees in writing that Ecology agrees with and has
accepted the Permittees' closure certification:

12 III.10.C.8.h.i. Sampling procedures that were followed;

13 III.10.C.8.h.ii. soil and concrete locations that were sampled;

III.10.C.8.h.iii.

III.10.C.8.h.iv.

Sample labeling and handling procedures that were followed, including chain of custody
procedures;

Description of procedures that were followed to decontaminate concrete or metal to meet
the clean closure standards as set by Ecology, on a case by case basis, in accordance with
the closure performance standards of WAC 173-303-610(2)(a)(ii) and in a manner that
minimizes or eliminates post-closure escape of dangerous waste constituents, or to
achieve a "clean debris surface" as specified in 40 CFR 268.45, Table 1, concrete
surfaces, as incorporated by reference in WAC 173-303-140. [WAC 173-303-
610(2)(b)(ii)].

23 III.10.C.8.h.v. Laboratory and field data, including supporting QA/QC summary;

24 III.10.C.8.h.vi. Report that summarizes closure activities;

25 III.10.C.8.h.vii. Copy of all field notes taken by the independent registered professional engineer; and

26 III.10.C.8.h.viii.Copy of all contamination survey results.

27 III.10.C.9. Critical Systems

III.10.C.9.a.

III.10.C.9.b.

III.10.C.9.c.

III.10.C.9.d.

The WTP Unit critical systems, as defined in the Hanford Site-wide Permit definition
section, are identified in Operating Unit 10, Appendix 2.0.

As the design proceeds, Ecology reserves the right to modify this Permit for reasons
described in the WAC 173-303-830(3) to add additional systems to the Critical Systems
in Operating Unit 10, Appendix 2.0.

The Permittees will conduct all construction subject to this Permit in accordance with the
approved designs, plans, and specifications that are required by this Permit, except as
specified in Conditions III.10.C.9.d. or III.10.C.9.e. For purposes of Conditions
III.l0.C.9.d. and III.10.C.9.e., the Ecology representative will be an Ecology construction
inspector, project manager, or other designated representative of Ecology.

The Permittees will submit a nonconformance report (NCR) or construction deficiency
report (CDR) to the Ecology representative (s), as applicable, within five (5) calendar
days of the Permittees becoming aware of incorporation of minor nonconformance or
construction deficiency from the approved designs, plans, and specifications into the
construction of critical systems, as defined in the Hanford Site-wide Permit definition
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section. Such minor nonconformance or construction deficiency will be defined, for the
purposes of this Permit Condition, as nonconformance or construction deficiency that is
necessary to accommodate proper construction and the substitution or the use of
equivalent or superior materials or equipment that do not substantially alter the Permit
conditions or reduce the capacity of the facility to protect human health or the
environment. Such minor nonconformance or construction deficiency will not be
considered a modification of this Permit. If Ecology determines that the nonconformance
or construction deficiency is not minor, it will notify the Permittees in writing that a
permit modification is required for the deviation and whether prior approval is required
from Ecology before work proceeds which affect the nonconforming or construction
deficiency item.

The Permittees will formally document, with a nonconformance report (NCR) or
construction deficiency report (CDR), as applicable, incorporation of minor
nonconformance or construction deficiency from the approved designs, plans, and
specifications into the construction of non-critical systems subject to this Permit. Such
minor nonconformance or construction deficiency will not be considered a modification
of this Permit. All NCR's and CDR's will be maintained in the WTP Unit Operating
Record and will be made available to Ecology upon request or during the course of an
inspection. If Ecology determines that the nonconformance or construction deficiency is
not minor, it will notify the Permittees in writing that a permit modification is required
for the deviation and whether prior approval is required from Ecology before work
proceeds which affect the nonconforming or construction deficiency item.

For each Critical System identified in Operating Unit 10, Appendix 2.0 or meets the
definition of Critical System as defined in this Permit, the Permittees will submit to
Ecology for review and approval, following the schedule in Operating Unit 10, Appendix
1.0 of this Permit, the information identified in Permit Conditions III.I0.C.16.,
III. 10.D.10., III. 10.E.9., III. 10.F.7., III.10.G.10., III. 10.H.5., and III. 10.J.5. Information
Ecology determines to incorporate into the Permit will follow the Permit Condition
III. 10.C.2.g. process, unless stated otherwise within the specific permit condition.
Information Ecology determines necessary to support design basis will be incorporated
into the Administrative Record.

Upon completion of the WTP Unit construction subject to this Permit, the Permittees
will produce as-built drawings of the project which incorporate the design and
construction modifications resulting from all change documentation as well as
modifications made pursuant to Permit Conditions III.10.C.2.e., III.10.C.2.f., and
111.10.C.2.g. The Permittees will place the as-built drawings into the operating record
within twelve (12) months of completing construction.

The Permittees will formally document changes to approved designs, plans, and
specifications with design change documentation [e.g., Design Change Notice (DCN),
Field Change Request (FCR), Field Change Notice (FCN), Specification Change Notice
(SCN), and Supplier Deviation Disposition Request (SDDR)]. All design change
documentation will be maintained in the WTP Unit-specific Operating Record and will
be made available to Ecology upon request or during the course of an inspection. For any
design change documentation affecting any critical systems, the Permittees will provide
copies to Ecology within five (5) working days. Identification of critical systems will be
included by the Permittees in each WTP Unit-specific dangerous waste permit
application, closure plan, or permit modification, as appropriate. If Ecology determines
that the design change is not minor, it will notify the Permittees in writing that a permit
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modification is required for the design change and whether prior approval is required
from Ecology before work affected by the design change may proceed.

Ventilation system duct work is not required to be doubly contained within the WTP
Unit. However, upon discovery of accumulation of liquids, a compliance plan will be
submitted within sixty (60) days of discovery to correct the problem.

Equivalent Materials

If certain equipment, materials, and administrative information (such as names, phone
numbers, addresses) are specified in this Permit, the Permittees may use equivalent or
superior substitutes. Use of such equivalent or superior items within the limits (e.g.,
ranges, tolerances, and alternatives) already clearly specified in sufficient detail in
Operating Unit 10 of this Permit, are not considered a modification of this Permit.
However, the Permittees must place documentation of the substitution, accompanied by a
narrative explanation and the date the substitution became effective in the operating
record within seven (7) days of putting the substitution into effect, and submit
documentation of the substitution to Ecology. Upon review of the documentation of the
substitution, if deemed necessary, Ecology may require the Permittees to submit a permit
modification in accordance with Permit Conditions III. l0.C.2.e. and III.l0.C.2.f.

Note: The format of tables and forms contained in Operating Unit 10 of this Permit are
not subject to the requirements of this Permit, and may be revised at the Permittees'
discretion.

If Ecology determines that a substitution was not equivalent to the original, they will
notify the Permittees that the Permittees' claim of equivalency has been denied, of the
reasons for the denial, and that the original material or equipment must be used. If the
product substitution is denied, the Permittees will comply with the original approved
product specification, find an acceptable substitution, or apply for a permit modification
in accordance with Permit Conditions III.l0.C.2.e. and III.10.C.2.f.

Risk Assessment

The Permittees will submit, in accordance with Operating Unit 10, Appendix 1.0 of this
Permit to Ecology for approval, the "Previously Submitted Risk Assessment Workplan,"
Operating Unit 10, Appendix 6.1.1. of this Permit, revised in consultation with Ecology
to address the revisions (NOD/responses) documented in Operating Unit 10, Appendix
6.1.2 and updated to address the following, as a permit modification pursuant to Permit
Conditions III.l0.C.2.e. and III.10.C.2.f. The updated previously submitted Risk
Assessment Work Plan will be added to Operating Unit 10 as Appendix 6.2 (Risk
Assessment Work Plan).

EPA guidance for performance of Human Health and Ecological Risk Assessments for
Hazardous Waste Combustion Facilities current at the time of the submittal;

38 III.10.C.1 l.a.ii. Toxicity data current at the time of the submittal;

39 111.1 0.C. 11 .a.iii. Compounds newly identified or updated emissions data from current waste
40 characterization and emission testing;

41 III. 10.C. 11.a.iv. Air modeling updated to include stack gas parameters based on most current emissions
42 testing and WTP Unit design;

43 III. I.C. 11 .a.v. Physical/transport properties of constituents current at the time of the submittal;
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Within ninety (90) days of Ecology approval of the Demonstration Report(s) submitted
pursuant to Permit Condition 111.1 0.H.3.d.i, the Permittees will submit a Final Risk
Assessment Report as Operating Unit 10, Appendix 6.4, incorporating the emission test
results from the Demonstration Report(s). The Final Risk Assessment Report will be
prepared in accordance with the Risk Assessment Work Plan, as approved by Ecology
pursuant to Permit Condition III. 10.C. 11.a, except the following updates are hereby
incorporated. The Permittees will also submit with this Final Risk Assessment Report,
Tables III.10.G.D. and III.10.I.E. of this Permit and Operating Unit 10, Appendix 6.4.1
(Basis and Assumptions) updated to incorporate the emissions data from this Final Risk
Assessment Report(s), as a permit modification pursuant to Permit Conditions
III.10.C.2.e. and III.10.C.2.f.

27 III.10.C.1l.c.i. Toxicity data current at the time of the submittal;

Compounds newly identified or updated emissions data from current waste
characterization and emission testing;

30 111.1 0.C. 1 l.c.iii. Air modeling updated to include stack gas parameters based on most current emissions
31 testing;

32 III. 1.C. 11 .c.iv. Physical/transport properties of constituents current at the time of the submittal;

33 III. 10.C. 1 l.c.v. Update of receptor locations based on land use or land use zoning changes, if any;

34 III. 10.C. 1 l.c.vi. Process description based on current WTP Unit design;

35 III. 1.C. 1 .c.vii.Emissions data and all supporting calculations based on current WTP Unit; and

36 III.10.C.11.c.viii.Data from final risk assessment report pursuant to Permit Condition III.1O.C.l l.d, if
37 available first, or simultaneously.

Within ninety (90) days of Ecology approval of the Demonstration Report(s) submitted
pursuant to Permit Condition 11.1 0.J.3.d.i, the Permittees will submit a Final Risk
Assessment Report as Operating Unit 10, Appendix 6.4, incorporating the emission test
results from the Demonstration Report(s). The Final Risk Assessment Report will be
prepared in accordance with the Risk Assessment Work Plan, as approved by Ecology
pursuant to Permit Condition 111.1 0.C. 11 .a, except the following updates are hereby
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111.1 0.C. 1 .a.vi. Process Description based on most current WTP Unit design;

111.1 0.C. I I.a.vii.Emissions data and all supporting calculations based on most current WTP Unit; and

111.1 0.C. 11 .a.viii.Update of receptor locations based on land use or land use zoning changes, if any.

111.1 0.C. 11 .b. The Permittees will submit for Ecology approval, prior to initial receipt of dangerous
and/or mixed waste in the WTP Unit, a Pre-Demonstration Test Risk Assessment Report
as Operating Unit 10, Appendix 6.3 addressing direct and indirect human health and
ecological risks performed pursuant to Ecology approved work plan under Permit
Condition III. 10.C.11 .a. This report will also include submittal of projected stack
emissions data in Tables III.10.G.D., III.10.H.E., and III.10.J.E. of this Permit and
Operating Unit 10, Appendix 6.3.1 (Basis and Assumptions), completed and updated
which details the basis and assumptions for these emissions, including but not limited to,
projected operating conditions, feed-rates, and treatment effectiveness, consistent with
information provided and approved pursuant to Permit Conditions III. 10.G.6.,
III.10.G.10., III.10.H.5., and III.10.J.5. as a permit modification pursuant to Permit
Conditions III.10.C.2.e. and III.10.C.2.f.

28
29

38
39
40
41
42
43

III. 10. C.1I1.C.

III. 10. C. I .c. ii.

III. 10. C. 11. d.
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1 incorporated. The Permittees will also submit with this Final Risk Assessment Report,
2 Tables III.10.G.D. and III.10.K.E. of this Permit and Operating Unit 10, Appendix 6.4.1
3 (Basis and Assumptions) updated to incorporate the emissions data from this Final Risk
4 Assessment Report, as a permit modification pursuant to Permit Conditions III. 10.C.2.e.
5 and III.10.C.2.f.

6 III.10.C. 1.d.i. Toxicity data current at the time of the submittal;

7 III. 10.C. 11 .d.ii. Compounds newly identified or updated emissions data from current waste
8 characterization and emission testing;

9 III.10.C.1 1.d.iii.Air modeling updated to include stack gas parameters based on most current emissions
10 testing;

11 111.1 0.C. I l.d.iv. Physical/transport properties of constituents current at the time of the submittal;

12 III.10.C. Il.d.v. Update of receptor locations based on land use or land use zoning changes, if any;

13 III.10.C. Il.d.vi.Process description based on current WTP Unit design;

14 III. 10.C. 11 .d.vii.Emissions data and all supporting calculations based on current WTP Unit; and

15 III.10.C.1 1.d.viii.Data from final risk assessment report pursuant to Permit Condition III.10.C.1 .c, if
16 available first, or simultaneously.

17
18

The Final Risk Assessment Report(s) required by Permit Conditions 111.1 0.C. 1 I.c. and
III.1 0.C. 11 .d. may be combined, or provided separately, as appropriate.

19 III.10.C.12 Air Emissions

III.10.C.12.a

III. 1.C. 12.b

III.10.C.12.c

Prior to installing or using any equipment subject to the requirements of WAC 173-303-
690, the Permittees will obtain a Permit Modification following the Permit Condition
III.10.C.2.g. process to incorporate WAC 173-303-690 standards into the permit
application and this Permit prior to generation/receipt of dangerous and/or mixed waste in
the WTP Unit.

Prior to installing or using any equipment subject to the requirements of WAC 173-303-
691, the Permittees will obtain a Permit Modification following the Permit Condition
III.10.C.2.g. process to incorporate WAC 173-303-691 standards into the permit
application and this Permit prior to generation/receipt of dangerous and/or mixed waste in
the WTP Unit.

The Permittees will comply with the organic air emission standards as set forth in WAC
173-303-692. The Permittees will obtain a permit modification following the Permit
Condition III.10.C.2.g. process to incorporate WAC 173-303-692 standards into the
permit application and this Permit prior to generation/receipt of dangerous waste in the
WTP Unit.

35 III.0.C.13 Remote Data Access

36 Onsite, unrestricted, twenty-four (24) hour access to key WTP Unit operating data and
37 emissions monitoring data will be provided to Ecology. This onsite, unrestricted access
38 will include providing and maintaining for Ecology only use a computer terminal and
39 printer linked to key WTP Unit operating data and emissions monitoring data. This
40 terminal will be equipped with all necessary software and hardware to monitor, retrieve,
41 and trend this data. Additional remote access will be provided on Ecology request if
42 security concerns can be addressed.
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1 III. 10.C. 14 Interim Period of Operation during Post Demonstration Test Period prior to receiving
2 Ecology approval of the complete Demonstration Test Reports and the Final Risk
3 Assessment Report.

4 III.10.C.14.a. During this Interim Period of Operation, the Permittees will be able to treat dangerous
5 waste and mixed waste feed subject to the following conditions:

6 III.10.C.14.a.i. Obtain receipt of Ecology's approval for the LAW Vitrification System, Permit condition
7 111.1 0.H.3.d.iii., prior to receiving dangerous or mixed waste feed into the LAW
8 Vitrification System

9 III.10.C.14.a.ii. Obtain receipt of Ecology's approval for the HLW Vitrification System, Permit condition
10 III. 10.J.3.d.iii., prior to receiving dangerous or mixed waste feed into the HLW
11 Vitrification System

12 III.10.C.14.a.iii. Accept and treat up to 3 million gallons of Hanford tank waste feed in
13 WTP.

14 III. 10.C. 14.a.iv. Accepting and treating more than 3 million gallons of Hanford tank waste feed in WTP
15 during this Interim Period will require a permit modification in accordance with WAC
16 173-303-830, Appendix 1, 5a.

17 III.10.C.15 Support Systems

18 III.10.C.15.a. Mechanical Handling Systems

19 III.10.C.15.a.i. The Permittees will submit to Ecology, pursuant to Permit Condition III.10.C.9.f., in
20 accordance with the Compliance Schedule, as specified in Operating Unit 10, Appendix
21 1.0 of this Permit, engineering information as specified below, for incorporation into
22 Attachment 51, Appendices 9.6, 9.10, 10.6, and 10.10 of this Permit, or into the
23 Administrative Record where noted.

24 A. System Descriptions for each Mechanical Handling system identified in
25 Permit Table 111.1 0.C.A, for incorporation into the Administrative Record
26 (Compliance Schedule Item 36).

27 B. Mechanical Handling Diagrams and Mechanical Handling Data Sheets for the
28 following pieces of equipment (Compliance Schedule Item 37):

29 a. HDH-CRN-00005

30 b. HEH-CRN-00003

31 c. HPH-CRN-00001

32 d. HPH-CRN-00002

33 e. HSH-CRN-00001

34 f. HSH-CRN-00014

35 g. LEH-CRN-00003

36 h. LPH-CRN-00002

37 i. HEH-CRN-00001

38 C. Permit condition III.10.C.15.a. does not require:
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1 a. Additional submittals beyond those described in permit condition
2 III.10.C.15.a.;

3 b. IQRPE reports for equipment identified in 111.10.C. 15.a.i (B);

4 c. Installation inspections for equipment identified in
5 III.10.C.15.a.i(B); and

6 d. Other inspection, verification, operability, maintenance, or records
7 management beyond that which is specified elsewhere in this
8 permit, for equipment identified in III.10.C.15.a.i (B), or by
9 conditions III. 10.C. 15.a.ii and III. 10.C. 15.a.iii.

10 III.10.C.15.a.ii. The Permittees will submit to Ecology, pursuant to Permit Condition III.10.C.9.f., prior
11 to initial receipt of dangerous waste and/or mixed waste in the WTP Unit, engineering
12 information as identified below for incorporation into Attachment 51, Appendices 9.13,
13 9.18, 10.13, and 10.18 of this Permit.

14 A. Equipment instrument logic narrative description related to safe operation of
15 equipment covered by III. 10.C. 15.a.i.B, including but not limited to allowed
16 travel path for bridge and trolley, upper and lower hook travel limits, two-
17 blocking prevention, hook load limits, wire rope misreeling, and overspeed
18 protection (Compliance Schedule Item 38).

19 B. Descriptions of operational procedures demonstrating appropriate controls and
20 practices are in place to ensure equipment covered by III.10.C.15.a.i.B will be
21 operated in a safe and reliable manner that will not result in damage to regulated
22 tank systems, miscellaneous unit systems, or canisters of vitrified waste
23 (Compliance Schedule Item 39).

24

25 III.10.C.15.a.iii Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
26 will submit to Ecology, pursuant to Permit Condition III. 10.C.9.f., the following for
27 incorporation into Attachment 51, Chapter 4.0: Updated Narrative Description and
28 figures for all Mechanical Handling Systems identified in Permit Table 111.1 0.C.A., to
29 include but not limited to travel path, fail safe conditions, fail safe logic control, safety
30 features and controls that minimize the potential for release of dangerous/mixed waste
31 during normal operations, and lifting and/or load capabilities of each crane specified in
32 III.10.C.15.a.i.B.

33

Tables 111.10.C.A - Mechanical Handling Systems

Pretreatment Building

Pretreatment Filter Cave Handling System PFH

Pretreatment In-Cell Handling System PIH

Radioactive Solid Waste Handling System RWH

Low-Activity Waste Building

Radioactive Solid Waste Handling System RWH
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LAW Melter Equipment Support Handling System LSH

LAW Container Pour Handling System LPH

LAW Container Finishing Handling System LFH

LAW Melter Handling System LMH

LAW Canister Export Handling System LEH

High-Level Waste Building

HLW Melter Cave Support Handling System HSH

HLW Canister Export Handling System HEH

HLW Filter Cave Handling System HFH

HLW Canister Pour Handling System HPH

HLW Canister Decontamination Handling System HDH

HLW Melter Handling System HMH

Radioactive Solid Waste Handling System RWH
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1 III.10.D.

2 III.10.D.1.

3 III.10.D.1.a.
4

5
6
7
8

9 III.10.D.l.b.
10
11
12

13
14

15
16
17

18 III.10.D.1.c.
19
20
21
22
23
24

25 III.10.D.1.d.
26
27
28

29 III.10.D.l.e.
30
31

32 III.10.D.l.f.
33
34

35 III.10.D.2

36
37
38
39
40

41
42
43
44
45

111.10.D.2.a.

III.10.D.2.b.

CONTAINERS

Container Storage Areas and Storage Limits

The Permittees may store, in containers, all dangerous and/or mixed waste listed in the
Part A, Forms Operating Unit 10, Chapter 1.0 of this Permit, in accordance with the
WAP, Operating Unit 10, Chapter 3.0 of this Permit, as approved pursuant to Permit
Conditions III. 10.C.3. and 111. 10.C.2. Total containerized dangerous and/or mixed waste
storage at the Facility will not exceed 2,780,000 gallons (372,520 cubic feet) pursuant to
requirements in Permit Condition III. 10.D. L.b.

The Permittees may place and store dangerous and mixed waste only in approved
container storage areas and containment systems listed in Permit Tables 111.1 0.D.A,
III. 10.D.B, and 111.1 0.D.C (as approved/modified pursuant to Permit Condition
III.10.D.10.), in accordance with Permit Section III.10.D, and in accordance with
Operating Unit 10, Chapters 1.0 and 4.0, and Operating Unit 10, Appendices 9.4, 9.5, 9.7,
9.8, 9.9, 9.18, 10.4, 10.5, 10.7, 10.8, 10.9, 10.18, 12.4, 12.5, 12.7, 12.8, 12.9, and 12.15
of this Permit, as approved pursuant to Permit Conditions 111.1 0.D. 10.b. through d. The
Permittees will limit the total volume of waste to quantities specified for the individual
container storage areas listed in Permit Table 111.1 0.D.A.

The Permittees must maintain a free volume (i.e., free volume = total capacity of
containment system minus volume occupied by equipment and containers within
containment systems) within containment systems identified in Permit Tables 111.1 0.D.B
and III. 10.D.C (as approved/modified pursuant to Permit Condition III. 10.D. 10.), equal to
ten percent (10%) of the total volume of dangerous and mixed waste stored within the
containment system, or the volume of the largest container stored within the containment
system, whichever is greater.

The Permittees will maintain documentation in the operating record for each container
storage area and containment system listed in Permit Tables III. 10.D.A, III. 10.D.B, and
III.10.D.C (as approved/modified pursuant to Permit Condition III.10.D.10.), in
accordance with WAC 173-303-380.

For the purpose of determining compliance with container storage area capacity limits
and containment system requirements, every waste container will be considered to be
full.

If the containers of ILAW and/or IHLW are determined to no longer be dangerous and/or
mixed waste as described in WAC 173-303-070, the ILAW and/or IHLW containers will
no longer be subject to the conditions of this Permit.

Container Storage Areas Design and Construction

The Permittees will construct container storage areas identified in Permit Table
III. 10.D.A (as approved/modified pursuant to Permit Condition III. 10.D. 10.), as specified
in all applicable drawings and specifications in Operating Unit 10, Appendices 9.4, 9.5,
9.7, 9.8, 9.9, 10.4, 10.5, 10.7, 10.8, 10.9, 12.4, 12.5, 12.7, 12.8, and 12.9 of this Permit, as
approved pursuant to Permit Condition III. 10.D. 10.b.

The Permittees will construct all permanent containment systems identified in Permit
Table III. 10.D.B (as approved/modified pursuant to Permit Condition III. 10.D. 10.), as
specified in all applicable drawings and specifications in Operating Unit 10, Appendices
9.4, 9.5, 9.7, 9.8, 9.9, 10.4, 10.5, 10.7, 10.8, 10.9, 12.4, 12.5, 12.7, 12.8, and 12.9 of this
Permit, as approved pursuant to Permit Condition III. 10.D. 10.b.
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All container storage areas and containment systems identified in Permit Tables
III. 0.D.A, III.10.D.B, and III.10.D.C (as approved/modified pursuant to Permit
Condition III. 10.D. 10.), must be constructed, or operated to protect containers from
contact with accumulated liquids (e.g., leaks, spills, precipitation, fire water, liquids from
damaged or broken pipes) [WAC 173-303-630(7)(a)(i) and WAC 173-303-630(7)(c)(ii)].

Modifications to approved design, plans, and specifications in Operating Unit 10 of this
Permit for the Container Storage Areas and containment systems will be allowed only in
accordance with Permit Conditions III.10.C.2.e. and f., or III.10.C.2.g, 111.10.C.9.d, e.,
and'h.

10 III.10.D.3. Container Storage Area and Permanent Containment System Installation

11 III.10.D.3.a.

12 III.10.D.3.b.
13
14
15
16
17
18

19 III.10.D.4

20 III.10.D.4.a.
21

22 III.10.D.4.b.
23
24
25
26
27

28 III.10.D.4.b.i.
29
30
31

32 III.10.D.4.b.ii.
33
34
35

36 III.10.D.4.b.iii.
37
38

39 III.10.D.4.b.iv.
40
41
42

RESERVED.

The Permittees will obtain and place in the WTP Unit operating record, within thirty (30)
days of completion of each container storage area and containment system identified in
Permit Tables III. 10.D.A, and III. l0.D.B (as approved/modified pursuant to Permit
Condition 111.1 0.D. 10.), written statements by a qualified, installation inspector or a
qualified registered, professional engineer, attesting that these areas were installed in
compliance with WAC 173-303-630(7)(a), (b), and (c) [WAC 173-303-630(7), WAC
173-303-340].

Container Management Practices

No dangerous and/or mixed waste will be managed in the container storage areas unless
the operating conditions specified under Permit Condition 111.1 0.D.4. are complied with.

The Permittees will manage all containerized dangerous and mixed waste for container
storage areas and containment systems identified in Permit Tables III.1 0.D.A, 111.1 0.D.B,
and III.l0.D.C (as approved/modified pursuant to Permit Condition III.10.D.10.), in
accordance with procedures described in Operating Unit 10, Chapter 4.0, Appendices
9.18, 10.18, and 12.15 of this Permit, as approved pursuant to Permit Condition
III. 10.D. 10.c, and the following conditions:

The operating records and waste tracking procedures will indicate all times at which
containerized dangerous and mixed waste were removed from and returned to designated
staging, storage, segregation, and treatment areas as approved pursuant to Permit
Condition III. 10.D. 10.c.vi. (WAC 173-303-380).

The physical arrangement (i.e., spacing) of dangerous and mixed waste containers will be
as specified in WAC 173-303-630(5)(c), except for the immobilized LAW and HLW
waste containers, which must be as described in Operating Unit 10, Chapter 4.0, Section
4.2.1.2.1. of this Permit, as updated pursuant to Permit Condition III.10.D.10.c.i.

All container storage areas and containment systems must be operated to protect
containers from contact with accumulated liquids resulting from leaks, spills, or
precipitation [WAC 173-303-630(7)(a)(i) and (c)(ii)].

At all times, the Permittees will place and store ignitable and/or reactive dangerous
and/or mixed waste in accordance with the procedures described in Operating Unit 10,
Appendix 9.18, 10.18, and 12.15, as approved pursuant to Permit Condition
III.10.D.10.c.xi.
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1
2
3

4
5
6
7

8
9

10

11
12
13

III.10.D.4.b.ix.

III.10.D.4.b.x.

A storage container holding a dangerous and/or mixed waste that is incompatible with
any waste or other materials stored nearby in other containers, piles, open tanks, or
surface impoundments must be separated from the other waste or materials or protected
from them by means of a dike, berm, wall, or other device (as approved by Ecology)
[WAC 173-303-630(9)(c)].

If a container holding dangerous and/or mixed waste is not in good condition (e.g.,
exhibits severe rusting, apparent structural defects, or any other condition that could lead
to container rupture or leakage) or is leaking, the Permittees will manage the container in
accordance with procedures described in Operating Unit 10, Appendices 9.18, 10.18, and
12.15 of this Permit, as approved pursuant to Permit Condition III.10.D.10.c.viii. [WAC
173-303-630(2)].

25 III. l0.D.4.b.xi. The Permittees will maintain an adequate inventory of containers and/or over-pack
26 containers at the WTP Unit for use pursuant to Permit Condition III.10.D.4.b.x.

27 III. 10.D.4.b.xii. The Permittees will ensure that all containers used for dangerous and/or mixed waste
28 management, are made of or lined with materials which will not react with and are
29 otherwise compatible with the waste to be stored [WAC 173-303-630(4)].

30 III.l0.D.4.b.xiii.Except for lab packs assembled in compliance with WAC 173-303-161 requirements, the
31 Permittees will not place incompatible wastes, or incompatible wastes and materials, in
32 the same container, unless WAC 173-303-395(l)(b) is complied with [WAC 173-303-
33 630(9)(a)].

34 III. l0.D.4.b.xiv.The Permittees will not place dangerous and/or mixed waste in an unwashed container
35 that previously held an incompatible waste or material [WAC 173-303-630(9)(b)].

36 III. 10.D.5. Identification of Containers and Container Storage Areas

III. 10.D.5.a. Pursuant to WAC 173-303-630(3), the Permittees will ensure that all dangerous and/or
mixed waste containers (except as otherwise specified in Operating Unit 10, Chapter 4.0,
Section 4.2.1.3., as updated pursuant to Permit Condition II1.10.D.10.c.i., for containers
of ILAW and IHLW) are labeled in a manner that adequately identifies the major risk(s)
associated with the contents. For purposes of container labeling, major risk(s) could
include but are not limited to the following:

43 III.10.D.5.a.i. PERSISTENT (if a WPOl or WP02 waste code);
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111.10.D.4.b.v. At all times, the Permittees will place and store incompatible dangerous and/or mixed
waste in accordance with the procedures described in Operating Unit 10, Appendix 9.18,
10.18, and 12.15, as approved pursuant to Permit Condition II1.10.D.10.c.xii.

111.10.D.4.b.vi. At all times, storage containers holding dangerous and/or mixed waste that contain free
liquids and/or exhibit either the characteristic of ignitability or reactivity as described in
WAC 173-303-090(5) or (7), must be provided with a containment system in accordance
with WAC 173-303-630(7)(a)(i) through (iii) [WAC 173-303-630(7)(c)].

111.1 0.D.4.b.vii. At all times, containers holding dangerous and/or mixed waste in container storage areas
must be closed, except when it is necessary to add or remove waste [WAC 173-303-
630(5)(a)].

111.1 0.D.4.b.viii.At all times, containers holding dangerous and/or mixed waste must not be opened,
handled, or stored in a manner which may rupture the container or cause it to leak [WAC
173-303-630(5)(b)].
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1 III.10.D.5.a.ii. TOXIC (if a WT01, WT02, or D waste code other than D001, D002, or D003);

2 III.10.D.5.a.iii. FLAMMABLE (if a D001 and other waste codes);

3 III.10.D.5.a.iv. CORROSIVE (if a D002 and other waste codes);

4 III.10.D.5.a.v. REACTIVE (if a D003 and other waste codes).

III.10.D.5.b. For all dangerous and mixed waste containers (except as otherwise specified in Operating
Unit 10, Chapter 4.0, Section 4.2.1.3., as updated pursuant to Permit Condition
III. 10.D. 1O.c.i., for containers of ILAW and IHLW), the Permittees will ensure that:

8 III.10.D.5.b.i. Labels are not obscured or otherwise unreadable;

111.10.D.5.b.ii.

III.10.D.5.b.iii.

111.10.D.5.c.

III.10.D.6.

111.10.D.6.a.

111.10.D.6.b.

III.10.D.6.c.

111.10.D.6.c.i.

III.10.D.6.c.ii.

Waste containers are oriented so as to allow inspection of the labels identified in Permit
Conditions 111.1 0.D.5.a and III. 10.D.5.b, the container tracking number, and, to the extent
possible, any labels which the generator placed upon the container; and

Empty dangerous and mixed waste containers, as defined by WAC 173-303-160(2), must
have their dangerous and/or mixed waste labels destroyed or otherwise removed
immediately upon being rendered empty.

The Permittees will post entrances and access points to all ILAW and IHLW container
storage areas, and any other areas where containers of ILAW and IHLW are handled,
with signs that, in addition to meeting the requirements of WAC 173-303-310(2)(a),
clearly identify the major risk(s) associated with the containers of ILAW and IHLW.

Containment Systems

Containerized dangerous and mixed waste, and other materials that are incompatible, will
not be staged, segregated, or stored within the same containment system as identified in
Permit Tables III. 10.D.B. and III. 10.D.C., as approved/modified pursuant to Permit
Condition III. 10.D. 10. (e.g., metal pan, concrete berm, portable containment system)
[WAC 173-303-630(9)(c)].

The integrity of containment systems identified in Permit Tables III. 10.D.B. and
III.10.D.C. (as approved/modified pursuant to Permit Condition III.10.D.10.) must be
maintained in accordance with WAC 173-303-630(7)(a)(i). Cracks, gaps, loss of
integrity, deterioration, corrosion, or erosion of containment pads, joints in containment
pads, berms, curbs, trenches, sumps, and coatings must be repaired in accordance with
Operating Unit 10, Chapter 6.0 of this Permit, as approved/modified pursuant to Permit
Conditions 111.1 O.D. 10.c.vii., III. 10.C.5.b., and 111.1 0.C.5.c. [WAC 173-303-320, WAC
173-303-630(7)(a)(i)].

An impermeable coating, as specified in Operating Unit 10, Appendices 9.4, 9.5, 9.7, 9.8,
9.9, 10.4, 10.5, 10.7, 10.8, 10.9, 12.4, 12.5, 12.7, 12.8, and 12.9 will be maintained for all
concrete containment systems identified in Permit Table 111.1 0.D.B (as
approved/modified pursuant to Permit Condition III. 10.D. 10.) and will meet the
following performance standards [WAC 173-303-630(7)(a)]:

The coating must seal the containment system surface such that no cracks, seams, or
other pathways through which liquid could migrate are present;

The coating must be of adequate thickness and strength to withstand the normal operation
of equipment and personnel within the given area such that degradation or physical
damage to the coating or lining can be identified and remedied before waste could
migrate from the containment system; and
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1 III.10.D.6.c.iii. The coating must be compatible with the waste managed in the containment system.

III.10.D.6.d.

111.10.D.6.d.i.

The Permittees must inspect all containment systems specified in Permit Tables
III.10.D.B and III.10.D.C in accordance with the inspection schedules and requirements
in Operating Unit 10, Chapter 6.0, as approved/modified pursuant to Permit Conditions
III.10.D.10.c.vii. and III.1O.C.5.c, and take the following actions if liquid is detected in
these containment systems:

Remove the liquid from the containment system in accordance with procedures described
in Attachments 51, Chapter 6.0, (as modified pursuant to Permit Conditions 111.1 0.C.5.b.
and III.1O.C.5.c.), Permit Condition III.10.C.6.a., and Operating Unit 10, Chapter 7.0 (as
modified pursuant to Permit Condition 111.1 0.C.6.b.). The liquid removed from
containment systems will be managed as dangerous and/or mixed waste, except for
liquids from the Non-Radioactive Dangerous Waste Container Storage Area which will
be managed as dangerous waste, unless the Permittees demonstrate, to Ecology's
satisfaction, that the liquid is not a dangerous waste.

2
3
4
5
6

7
8
9

10
11
12
13
14

15

16
17

18
19

20
21

22
23

III.10.D.6.d.iii.

III.10.D.6.d.iv.

III.10.D.6.d.v.

III.10.D.6.d.vi.

If the source of the liquid is determined to be a leak in a container, the Permittees must
follow the procedures specified in Permit Condition III.10.D.4.b.x.

The Permittees must take action to ensure the incident that caused liquid to enter the
containment system will not reoccur.

The Permittees will document in the WTP Unit operating record actions/procedures taken
to comply with i. through iv. above in accordance with WAC 173-303-630(6).

The Permittees will notify and report releases to the environment to Ecology in
accordance with Permit Condition III.1O.C.6.a.

24 III.10.D.7 Inspections

III.10.D.7.a.

III.10.D.7.b.

The Permittees will inspect the container storage areas and containment systems in
accordance with the Inspection Schedules in Operating Unit 10, Chapter 6.0 of this
Permit, as modified pursuant to Permit Condition III.10.C.5.c.

The inspection data for the container storage areas and containment systems will be
recorded, and the records will be placed in the WTP Unit operating record in accordance
with Permit Condition III.10.C.4.

31 III.10.D.8. Recordkeeping (WAC 173-303-380)

32 For the container storage areas and containment systems, the Permittees will record and
33 maintain in the WTP Unit operating record, all monitoring, recording, maintenance,
34 calibration, test data, and inspection data compiled under the conditions of this Permit, in
35 accordance with Permit Condition III.10.C.4. and III.10.C.5.

36 III.10.D.9. Closure

37 The Permittees will close the container storage areas and containment systems in
38 accordance with Operating Unit 10, Chapter 11.0 of this Permit, as approved pursuant to
39 Permit Condition III.10.C.8.

40 111.10.D.10. Compliance Schedules
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111.10.D.10.a.

III.10.D.10.b.

III.10.D.10.b.i.

All information identified for submittal to Ecology in 111.1 0.D. I 0.b. through
III. 10.D. I0.d. of this compliance schedule must be signed in accordance with
requirements in WAC 173-303-810(12).

The Permittees will submit to Ecology, consistent with the schedule described in
Operating Unit 10, Appendix 1.0, for review and approval, prior to construction of
container storage area and permanent containment systems as identified in Permit Tables
III. 10.D.A and III. 10.D.B respectively, engineering information as specified below, for
incorporation into Operating Unit 10, Appendices 9.4, 9.5, 9.7, 9.8, 9.9, 10.4, 10.5, 10.7,
10.8, 10.9, 12.4, 12.5, 12.7, 12.8, and 12.9 of this Permit. In order to incorporate
engineering information specified below into Operating Unit 10, Appendices 9.4, 9.5,
9.7, 9.8, 9.9, 10.4, 10.5, 10.7, 10.8, 10.9, 12.4, 12.5, 12.7, 12.8, and 12.9, Permit
Condition III. I0.C.2.g. process will be followed. At a minimum, container storage area
and permanent containment system drawings and specifications will show the following
pursuant to WAC 173-303-806(4)(b) and WAC 173-303-630:

Design drawings (General Arrangement Drawings - in plan and cross sections) and
specifications including references to specific building codes (e.g., UBC, ASCE) for each
container storage areas' foundation and permanent containment systems. These items
should show basic design parameters and dimensions, and location of the container
storage areas and permanent containment systems; how permanent containment system
design promotes positive drainage control (such as a locked drainage valve) to prevent
release of contaminated liquids and so that uncontaminated liquids can be drained
promptly for convenience of operation; capacity of the permanent containment system,
relative to the volume of the largest container to be stored; for permanent containment
systems, how the base underlying the containers is sloped (i.e., floor slopes to sumps) or
the containment system is otherwise designed and operated to drain and remove liquids
resulting from leaks, spills, or other liquids, or how containers are kept from contact with
standing liquids in the permanent containment system (i.e., elevated or are otherwise
protected); for container storage areas without permanent containment systems, a
description of how the storage area is designed or operated to drain and remove liquids or
how containers are kept from contact with standing liquids;

111.1 0.D. 10.b.ii. Permanent containment systems materials selection documentation (including, but not
limited to, materials of construction, coatings and liner materials for concrete portions of
containment systems);

III.10.D.10.b.iii.Sketches, drawings, or data demonstrating compliance with WAC 173-303-630(8)
(location of buffer zone and containers holding ignitable or reactive waste) and WAC
173-303-630(9)(c) (location of incompatible waste), where applicable;

III. 10.D.10.b.iv. Submit Permit Table III. 10.D.B. completed to provide for all permanent containment
systems, the information as specified in each column heading, consistent with
information to be provided in III.10.D. l0.b.i. through iii. above.

III.10.D.10.c. Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will update and submit to Ecology, consistent with the schedule described in Operating
Unit 10, Appendix 1.0, for review and approval, the following, as specified below, for
incorporation into Operating Unit 10, Chapter 4.0, and Appendices 9.18, 10.18, and 12.15
of this Permit, except Permit Condition III. 10.D. 10.c.vii., which will be incorporated into
Operating Unit 10, Chapter 6.0 of this Permit. In order to incorporate the following
information (specified below) into Operating Unit 10, Appendix 9.18, 10.18, and 12.15,
Permit Condition III. 10.C.2.g. will be followed. All information provided under this
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1 permit condition must be consistent with information provided pursuant to Permit
2 Conditions III.10.D.10.b., III.10.D.10.c., and 111.10.D.10.d. as approved by Ecology, and
3 will include at a minimum, the following information as required pursuant to WAC 173-
4 303-630 and WAC 173-303-340:

5 III.10.D.10.c.i. Operating Unit 10, Chapter 4.0, Narrative Descriptions, updated;

6 III.10.D. 10.c.ii. Descriptions of procedures for addition and removal of waste from containers;

7 III.10.D.10.c.iii.Descriptions of procedures for opening and closing of containers, including any
8 inspections performed prior to opening;

9 III.10.D. 10.c.iv. Descriptions of procedures for handling and transport of containers within the WTP Unit;

0 111.1 0.D. 10.c.v. Description of the tracking system used to track containers throughout the WTP Unit
1 pursuant to WAC 173-303-380. The tracking system, at a minimum, will do the
2 following:

3 A. Track the location of containers within the WTP Unit;

4 B. Track which containers have been shipped off-facility and/or off-site, and to where
5 they have been shipped;

6 C. For containers intended for transport off-site, include information in accordance with
7 the requirements specified in WAC 173-303-190(3)(b);

8 D. Record the date container is placed in the container storage area;

9 E. Record the nature of the waste in any given container, including dangerous waste
0 designation codes, any associated land disposal restriction treatment requirements, and
1 the major risk(s) associated with the waste (as described in Permit Conditions
2 III.10.D.5.a. and III.10.D.5.c.).

3 III. 10.D. 10.c.vi. Descriptions of procedures for container spacing, stacking, and labeling pursuant to
4 WAC 173-303-630(3), WAC 173-303-630(5)(c), WAC 173-303-340(3), WAC 173-303-
5 630(6);

6 III. 10.D.10.c.vii.Descriptions of procedures for investigating container storage areas and investigating and
7 repairing containment systems [WAC 173-303-320, WAC 173-303-630(6)];

8 III. 10.D. 10.c.viii.Descriptions of procedures for responding to damaged (e.g., severe rusting, apparent
9 structural defects) or leaking containers [WAC 173-303-630(2)];

0 III.10.D. 10.c.ix. Descriptions of operational procedures demonstrating how accumulated liquids can be
1 analyzed and removed from permanent and portable containment systems to prevent
2 overflow [WAC 173-303-806(4)(b)(i)(E)];

III. 10.D. I0.c.x. For portable containment systems, vendor information, design drawings, or sketches
showing the following information. These items will include as a minimum basic design
parameters, dimensions, and materials of construction; how the design promotes positive
drainage control (such as a locked drainage valve) to prevent release of contaminated
liquids and so that uncontaminated liquids can be drained promptly for convenience of
operation; how the base underlying the containers is sloped (i.e., floor slopes to sumps) or
the containment system is otherwise designed and operated to drain and remove liquids
resulting from leaks, spills, or other liquids, or how containers are kept from contact with
standing liquids in the containment system (i.e., elevated or are otherwise protected); and
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capacity of the containment system relative to the volume of the largest container to be
stored;

III. 10.D. I0.c.xi. Where ignitable and reactive waste are stored or otherwise managed in containers, a
description of the procedures used to ensure compliance with WAC 173-303-630(8)(a)
and (b);

III. 10.D. 10.c.xii.Where incompatible waste are stored or otherwise managed in containers, a description
of the procedures used to ensure compliance with WAC 173-303-630(9)(a) and (b), and
173-303-395(1)(b) and (c);

III. 10.D. 10.c.xiii.Submit Permit Table III. 10.D.C completed to provide for all portable containment
systems, the information as specified in each column heading, consistent with
information to be provided in III.10.D.10.c.i. through xii. above;

III. 10.D. I0.c.xiv.Test procedures and results or other documentation or information to show that the
waste do not contain free liquids, as applicable.

1
2

3
4
5

6
7
8

9
10
11

12
13

14
15
16
17
18
19
20

21
22

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will submit to Ecology, consistent with the schedule described in Operating Unit 10,
Appendix 1.0, for review and approval, completed Permit Tables 111.1 0.D.A, III. 1 0.D.B,
and III. 10.D.C, for incorporation into Operating Unit 10, Chapter 4.0, and Appendices
9.18, 10.18, and 12.15 of this Permit. In order to incorporate the information into
Operating Unit 10, Chapter 4.0, and Appendices 9.18, 10.18, and 12.15 of this Permit,
Permit Condition III. 10.C.2.g. process will be followed.
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2 Table 1II.10.D.A -Container Storage/Containment Building Areas Description
3

Maximum J Maximumn Operating

Dneosand Mfixed WNaste Container Storage Areas Capacity Volume

(ft 
3) d__ _ _ _ _ _ _ _

HLW Vitrification Plant

162,589
IHLW Canister Storage Cavea (Room H-0132) gal. N/A

(21,735 ft3)
310,291

HLW East Corridor El. 0' (Rooms HC-0108/09/10) gal. NA
(41,480 ft3)
159,185 gal.HLW Loading Area (Room H-0130) 1,185 gal NA

_________________________________________________ (21,280 ft3) ___________

Other Areas

Non-Radioactive Dangerous Waste Container Storage Areab 56,104 gal. RESERVED
(6,461 ft')

Failed Melter Storage Facility 403,947 RESERVED

119,613 gal.Lab Waste Management Area (Rooms 0-139, 0-139A/B/C/D) 196 RESERVED(16,029 ft2)

Maximum Maximum Operating
Containment Build ings/Contai ner Storage Capacity 'Volume

Gallons (Solids) (Liquid')

(ft3)4

Pretreatment Plant RESERVED RESERVED
P-0123 Pretreatment Hot Cell Containment Building RESERVED RESERVED
Pretreatment Maintenance Containment Building RESERVED RESERVED

PM0124 Hot Cell Crane Maintenance Area RESERVED RESERVED
P-0 121 A Spent Resin Dewatering RESERVED RESERVED
P-0421A General Filter Room RESERVED RESERVED
P-0 I 22A Waste Packaging Area RESERVED RESERVED
P-0123A Remote Decontamination Maintenance Cave RESERVED RESERVED
P-0 124 C3 Workshop RESERVED RESERVED
P-0 I 24A C3 Workshop RESERVED RESERVED
P-0 125 Filter Cask Airlock RESERVED RESERVED
P-0I25A Filter Cask Area RESERVED RESERVED
P-0 128A MSM Repair Area RESERVED RESERVED
P-0 128 Temporary Storage Room RESERVED RESERVED

P-0223 Pretreatment Filter Package Maintenance Containment
Building
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P-0335 Pretreatment Filter Cave Room RESERVED RESERVED
P-0335A Decon Chamber RESERVED RESERVED
LAW Vitrification Plant
L-01 12 LAW LSM Gallery Containment Building RESERVED RESERVED
ILAW Container Finishing Containment Building RESERVED RESERVED

L-0109B Swabbing Area Line 2 RESERVED RESERVED
L-0109C Decontamination Area Line 2 RESERVED RESERVED
L-0109D Inert Fill Area Line 2 RESERVED RESERVED
L-01 15B Swabbing Area Line 1 RESERVED RESERVED
L-0115C Decontamination Area Line 1 RESERVED RESERVED
L-0 I15D Inert Fill Area Line 1 RESERVED RESERVED
L-0109E Container Monitoring/Export Area RESERVED RESERVED
L-01 15E Container Monitoring/Export Area RESERVED RESERVED

L-01 19B LAW Consumable Import/Export Containment RESERVED RESERVED
Building
L-226A LAW C3 Workshop Containment Building RESERVED RESERVED
LAW Pour Cave Containment Building RESERVED RESERVED

L-BO15A Melter 1 Pour Cave RESERVED RESERVED
L-BO13C Melter 1 Pour Cave RESERVED RESERVED
L-BO13B Melter 2 Pour Cave RESERVED RESERVED
L-B011 C Melter 2 Pour Cave RESERVED RESERVED
L-B011 B Future Melter 3 Pour Cave RESERVED RESERVED
L-B009B Future Melter 3 Pour Cave RESERVED RESERVED

ILAW Buffer Container Containment Building RESERVED RESERVED
L-B025C Container Buffer Store RESERVED RESERVED
L-B025D Container Rework RESERVED RESERVED

HLW Vitrification Plant
H-0117, H-01 16B, H-03I OA HLW Melter No. 1 RESERVED RESERVED
H-0106, H-0105B, H-0304A HLW Melter No. 2 RESERVED RESERVED
H-0136 IHLW Canister Handling Cave Containment Building RESERVED RESERVED
H-0133 IHLW Canister Swab and Monitoring Cave Containment RESERVED RESERVED
Building
H-031 lA/B HLW Vitrification Plant C3 Workshop Containment RESERVED RESERVED
Building
H-0 104 HLW Filter Cave RESERVED RESERVED
H-B032 HLW Pour Tunnel No. 1 Containment Building RESERVED RESERVED
H-BO05A HLW Pour Tunnel No. 2 Containment Building RESERVED RESERVED
H-0410B, H0411 HLW Waste Handling Area Containment RESERVED RESERVED
Building

HLW Drum Swabbing and Monitoring Area RESERVED RESERVED
H-0126A/B Swabbing and Monitoring Area RESERVED RESERVED
H-B028 Cask Transfer Tunnel RESERVED RESERVED
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Footnotes:
aCapacity is for immobilized glass waste storage.
bCapacity is for dangerous and/or mixed waste storage.
'All material within the containment systems will be considered waste for the purposes of calculating free volume, where free
volume is the amount of space available in containment systems (i.e., free volume = total capacity of containment systems
[which includes total capacity of portable containment systems] minus volume occupied by equipment and containers within
containment systems).
dGallons converted to cubic feet using a conversion factor of 1 gallon (liquid) x 0.134 = 1 ft3 (rounded to the nearest whole
number).
'Location and capacities of containers stored within portable containment systems specified on Table III.10.D.C are limited to
the dangerous and mixed waste container storage areas and capacities specified above.

2 Table II.10.D.B - Container Storage Area Permanent Containment Systems
3

Container Storage Permanent Permanent Permanent Permanent Containment
Areas Containment Containment System Containment System System Capacity (gal)

System Sump/Floor Drain Dimensionsa (ft) & (relative to 10% of the
Description - ID# Materials of volume of all containers
Drawing #s Construction within the container

storage area, or 100% of
the volume of the largest
container, whichever is

greater).
RESERVED RESERVED RESERVED RESERVED RESERVED

aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

4
5 Table III.10.D.C - Container Storage Area Portable Containment Systemsa
6

Portable Containment Portable Containment Portable Containment Portable Containment System
System Description - System Container Storage System Dimensionsb (ft) Capacity (gal) (relative to 10%

Specifications and Area(s) Location(s) & Materials of of the volume of all containers
Vendor Information Construction managed within the portable

containment system, or 100%
of the volume of the largest

container, whichever is
greater).

RESERVED RESERVED RESERVED RESERVED
Footnotes:
a Location and capacities of containers stored within portable containment systems specified on this Permit Table are limited
to the dangerous and mixed waste container storage areas and capacities specified in Permit Table III. 10.D.A.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
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TANK SYSTEMS

Approved Waste and Storage Limits

The Permittees may store in tank systems all dangerous and/or mixed waste listed in the
Part A Forms, Operating Unit 10, Chapter 1.0 of this Permit and in accordance with the
Waste Analysis Plan, Operating Unit 10, Chapter 3.0 as approved pursuant to Permit
Condition III.1 0.C.3. of this Permit. Total tank system dangerous and/or mixed waste
storage at the Facility will not exceed 4,735,000 gallons pursuant to requirements in
Permit Condition 111.1 0.E. 1.

The Permittees may store and manage dangerous and/or mixed waste only in approved
tank systems listed in Permit Tables III. 10.E.A through D, I, K, M, and 0 as
approved/modified pursuant to Permit Condition 111.1 0.E.9., in accordance with Permit
Section 111.1 0.E of this Permit, and in accordance with Operating Unit 10, Chapters 1.0
and 4.0, and Operating Unit 10, Appendices 8.1 through 8.15, 9.1 through 9.14, 9.18,
10.1 through 10.14, 10.18, and 11.1 through 11.15 of this Permit, as approved pursuant to
Permit Conditions III. 10.E.9.b through e. The Permittees will limit the total volume of
waste to quantities specified for the individual units listed in Permit Tables III. 10.E.A
through D, I, K, M, and 0.

The Permittees will manage ignitable and reactive, and incompatible waste in accordance
with WAC 173-303-395(1). Any tank system specified in Permit Tables III.l0.E.A
through D and III.10.E, I, K, M, and 0 as approved/modified pursuant to Permit
Condition 111.1 0.E.9., in which ignitable, reactive, or incompatible waste are managed
will meet the requirements specified in WAC 173-303-640(9) and (10).

The Permittees will ensure all certifications required by specialists (e.g., independent,
qualified, registered professional engineer; independent corrosion expert; independent,
qualified installation inspector; etc.) use the following statement or equivalent pursuant to
Permit Condition III.10.C.10 of this Permit:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new tank system or
component located at (address), and owned/operated by (name(s)). My duties were:
(e.g., installation inspector, testing for tightness, etc.), for the following tank system
components (e.g., the tank, venting piping, etc.), as required by the Dangerous Waste
Regulations, namely, WAC 173-303-640(3) (applicable paragraphs (i.e., (a) through (g)).

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment."

In all future permit submittals, the Permittees will include tank names with the tank
designation (e.g., Process Condensate Vessels located in the RLD System are designated
V45028A and V45028B, respectively).

Tank System Design and Construction

The Permittees will construct the tank systems identified in Permit Tables III. 10.E.A
through _, I, K, M, and 0, as approved/modified pursuant to Permit Condition
III.10.E.9., as specified in Operating Unit 10, Appendices 8.1 through 8.14, 9.1 through
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9.14, 10.1 through 10.14, and 11.1 through 11.14 of this Permit, as approved pursuant to
Permit Conditions III.10.E.9.b., III.10.E.9.c., and III.10.E.9.d.

1
2

3
4
5
6
7
8

9
10
11
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14
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25

26
27
28
29

30

31

32

33

III.10.E.2.d.ii. Except where exempted in writing by Ecology on the basis that wear allowance
provisions will not be affected, fabrication and assembly of the following tanks and their
internal components will be suspended until Ecology has provided written approval of the
tank system designs for wear allowance pursuant to WAC 173-303-640(3)(a).

" HLW Feed Receipt Vessel, HLP-VSL-00022.

" HLW Lag Storage Vessels, HLP-VSL-00027A and HLP-VSL-00027B.

" HLW Feed Blend Vessel, HLP-VSL-00028.

" Ultrafiltration Feed Vessels, UFP-VSL-00002A and UFP-VSL-00002B.

34 III.10.E.3

35
36
37
38
39
40

III.10.E.3.a.

Tank System Installation and Certification

The Permittees must ensure that proper handling procedures are adhered to in order to
prevent damage to the system during installation. Prior to covering, enclosing, or placing
a new tank system or component in use, an independent, qualified, installation inspector
or an independent, qualified, registered professional engineer, either of whom is trained
and experienced in the proper installation of tank systems or components, must inspect
the system for the presence of any of the following items:
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111.1 0.E.2.b. The Permittees will construct all secondary containment systems identified in Permit
Tables III. 10.E.A through _D, and I through P. as approved/modified pursuant to Permit
Condition III. 10.E.9., as specified in Operating Unit 10, Appendices 8.2, 8.4 through
8.15, 9.2, 9.4 through 9.14, 9.18, 10.2, 10.4 through 10.14, 10.18 and 11.2, 11.4 through
11.15, 11.15 of this Permit, as approved pursuant to Permit Conditions III.10.E.9.b.,
II1.10.E.9.c., and III.10.E.9.d.

III.10.E.2.c. Modifications to approved design, plans, and specifications in Operating Unit 10 of this
Permit for the WTP Unit Tank Systems will be allowed only in accordance with Permit
Conditions III.10.C.2.e. and f., or III.10.C.2.g., III.10.C.9.d e., and h.

III.10.E.2.d. The Permittees will maintain construction access to the internal portions of installed tanks
with pulse jet mixers until Ecology has provided written approval of the tank system
designs for wear allowance pursuant to WAC 173-303-640(3)(a).

III.10.E.2.d.i. The Permittees will not install the following tanks in the WTP Unit until Ecology has
provided written approval of the tank system designs for wear allowance pursuant to
WAC 173-303-640(3)(a):

* Plant Wash Vessel, PWD-VSL-00044.

* Acidic Waste Vessel, RLD-VSL-00007.

" Plant Wash and Drains Vessel, RLD-VSL-00008.

* HLW Feed Receipt Vessel, HLP-VSL-00022.

" HLW Lag Storage Vessels, HLP-VSL-00027A and HLP-VSL-00027B.

" HLW Feed Blend Vessel, HLP-VSL-00028.

" Ultrafiltration Feed Preparation Vessels, UFP-VSL-00001A and UFP-VSL-0000 lB.

" Ultrafiltration Feed Vessels, UFP-VSL-00002A and UFP-VSL-00002B.
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1 III.10.E.3.a.i. Weld breaks;

2 III.10.E.3.a.ii. Punctures;

3 111.10.E.3.a.iii. Scrapes of protective coatings;

4 III.10.E.3.a.iv. Cracks;

5 III.10.E.3.a.v. Corrosion;

6 III.10.E.3.a.vi. Other structural damage or inadequate construction/installation.

7 All discrepancies must be remedied before the tank system is covered, enclosed, or
8 placed in use [WAC 173-303-640(3)(c)].

111.10.E.3.b.

III.10.E.3.c.

III.10.E.3.d.

III.10.E.3.e.

III.10.E.3.f.

III.10.E.3.g.

07/2009

For tank systems or components that are placed underground and that are back-filled, the
Permittees must provide a backfill material that is a non-corrosive, porous, homogeneous
substance. The backfill must be installed so that it is placed completely around the tank
and compacted to ensure that the tank and piping are fully and uniformly supported
[WAC 173-303-640(3)(d)].

The Permittees must test for tightness all new tanks and ancillary equipment prior to
these components being covered, enclosed, or placed into use. If a tank system is found
not to be tight, all repairs necessary to remedy the leak(s) in the system must be
performed prior to the tank system being covered, enclosed, or placed in use [WAC 173-
303-640(3)(e)].

The Permittees must ensure ancillary equipment is supported and protected against
physical damage and excessive stress due to settlement, vibration, expansion, or
contraction [WAC 173-303-640(3)(f)].

The Permittees must provide the type and degree of corrosion protection recommended
by an independent corrosion expert, based on the information provided in Operating Unit
10, Appendices 8.9, 8.11, 9.9, 9.11, 10.9, 10.11, 11.9, and 11.11 of this Permit, as
approved pursuant to Permit Conditions III.10.E.9.b.i., III.10.E.9.b.iv., III.1O.E.9.b.v.,
111.10.E.9.c.i., III.10.E.9.c.iv., 111.10.E.9.c.v., III.10.E.9.d.i., 111.10.E.9.d.iv., and
III.10.E.9.d.v. or other corrosion protection if the Ecology believes other corrosion
protection is necessary to ensure the integrity of the tank system during use of the tank
system. The installation of a corrosion protection system that is field fabricated must be
supervised by an independent corrosion expert to ensure proper installation [WAC 173-
303-640(3)(g)].

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will obtain, and keep on file in the WTP Unit operating record, written statements by
those persons required to certify the design of the tank system and supervise the
installation of the tank system in accordance with the requirements of WAC 173-303-
640(3)(b), (c), (d), (e), (f), and (g), attesting that each tank system and corresponding
containment system listed in Permit Tables III.10.E.A through D and III.10.E.I through P
as approved/modified pursuant to Permit Condition 111.1 0.E.9., were properly designed
and installed, and that repairs, pursuant to WAC 173-303-640(3)(c) and (e) were
performed [WAC 173-303-640(3)(a) WAC 173-303-640(3)(h)].

The independent tank system installation inspection and subsequent written statements
will be certified pursuant to Permit Condition IIl. 10.E. 1.d., comply with all requirements
of WAC 173-303-640(3)(h) and will consider, but not be limited to, the following tank
system installation documentation:
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1 III.10.E.3.g.i. Field installation report with date of installation;

2 111.10.E.3.g.ii. Approved welding procedures;

3 III.10.E.3.g.iii. Welder qualifications and certification;

4 III.10.E.3.g.iv. Hydro-test reports, as applicable, in accordance with the American Society of Mechanical
5 Engineers Boiler and Pressure Vessel Code, Section VIII, Division 1, American
6 Petroleum Institute (API) Standard 620, or Standard 650 as applicable;

7 III.10.E.3.g.v. Tester credentials;

8 111.10.E.3.g.vi. Field inspector credentials;

9 III.10.E.3.g.vii. Field inspector reports;

10 III.10.E.3.g.viii. Field waiver reports; and

11 III.10.E.3.g.ix.
12

13 III.10.E.4

14 III.10.E.4.a.
15
16
17
18
19
20
21

22 III.10.E.4.b.
23
24
25

26 III.10.E.4.c.
27
28
29

30
31

32 III.10.E.5

33 III.10.E.5.a.
34

35 III.10.E.5.b.

Non-compliance reports and corrective action (including field waiver reports) and repair
reports.

Integrity Assessments

The Permittees will ensure periodic integrity assessments are conducted on the WTP Unit
Tank Systems listed in Permit Tables III.10.E.A through D, I, K, M, and 0, as
approved/modified pursuant to Permit Condition III. 1 0.E.9., over the term of this Permit
as specified in WAC 173-303-640(3)(b), following the description of the integrity
assessment program and schedule in Operating Unit 10, Chapter 6.0 of this Permit, as
approved pursuant to Permit Conditions III.10.E.9.e.i. and III.10.C.5.c. Results of the
integrity assessments will be included in the WTP Unit operating record until ten (10)
years after post-closure, or corrective action is complete and certified, whichever is later.

The Permittees will address problems detected during the tank integrity assessments
specified in Permit Condition III.10.E.4.a. following the integrity assessment program in
Operating Unit 10, Chapter 6.0 of this Permit, as approved pursuant to Permit Conditions
III.l0.E.9.e.i. and III.10.C.5.c.

The Permittees must immediately and safely remove from service any Tank System or
secondary containment system which through an integrity assessment is found to be
"unfit for use" as defined in WAC 173-303-040, following Permit Conditions
III.l0.E.5.i.i through iv., vi., and vii. The affected tank system or secondary containment
system must be either repaired or closed in accordance with Permit Condition
III.10.E.5.i.v. [WAC 173-303-640(7)(e) and (f), WAC 173-303-640(8)].

Tank Management Practices

No dangerous and/or mixed waste will be managed in the WTP Unit Tank System unless
the operating conditions, specified under Permit Condition III. 10.E.5 are complied with.

The Permittees will install and test all process and leak detection system
monitoring/instrumentation, as specified in Permit Tables 111.1 0.E.E through H, as
approved/modified pursuant to Permit Condition III. 10.E.9., in accordance with
Operating Unit 10, Appendices 8.1, 8.2, 8.14, 9.1, 9.2, 9.14, 10.1, 10.2, 10.14, 11.1, 11.2,
and 11.14 of this Permit, as approved pursuant to Permit Conditions III.10.E.9.e.ix. and
III.10.E.9.d.x.
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III.10.E.5.c.

III.10.E.5.d.

III.10.E.5.e.

III.10.E.5.f. For all tank systems not addressed in Permit Condition III.10.E.5.e., the Permittees will
mark all these tank systems holding dangerous and/or mixed waste with labels or signs to
identify the waste contained in the tank. The labels, or sign, must be legible at a distance
of at least fifty (50) feet, and must bear a legend that identifies the waste in a manner
which adequately warns employees, emergency response personnel, and the public of the
major risk(s) associated with the waste being stored or treated in the tank system(s)
[WAC 173-303-640(5)(d)].

III.10.E.5.g.

III.10.E.5.h.

III.10.E.5.h.i.

The Permittees will ensure that the secondary containment systems for the WTP Unit
Tank Systems listed in Permit Tables 111.1 0.E.A through D2, I, [K, M, and 0, as
approved/modified pursuant to Permit Condition III. 10.E.9., are free of cracks or gaps to
prevent any migration of dangerous and/or mixed waste or accumulated liquid out of the
system to the soil, ground water, or surface water at any time that waste is in the tank
system. Any indication that a crack or gap may exist in the containment systems will be
investigated and repaired in accordance with Operating Unit 10, Appendices 8.15, 9.18,
10.18, and 11.15 of this Permit, as approved pursuant to Permit Condition III.10.E.9.e.v
[WAC 173-303-320, WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), WAC
173-303-640(6), and WAC 173-303-806(4)(c)(vii)].

An impermeable coating, as specified in Operating Unit 10, Appendices 8.4, 8.5, 8.7, 8.9,
8.11, 8.12, 9.4, 9.5, 9.7, 9.9, 9.11, 9.12, 10.4, 10.5, 10.7, 10.9, 10.11, 10.12, 11.4, 11.5,
11.7, 11.9, 11.11, and 11.12 of this Permit, as approved pursuant to Permit Condition
111.1 0.E.9.b.v., will be maintained for all concrete containment systems and concrete
portions of containment systems for each WTP Unit Tank System listed in Permit Tables
III.10.E.A through _D and I through .P, as approved/modified pursuant to Permit Condition
111.10.E.9. Concrete containment systems that do not have a liner and have construction
joints, must meet the requirements of WAC 173-303-640(4)(e)(ii)(C) and -806(4)(c)(vii).
The coating will prevent migration of any dangerous and/or mixed waste into the
concrete. All coatings will meet the following performance standards:

The coating must seal the containment surface such that no cracks, seams, or other
avenues through which liquid could migrate are present;
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The Permittees will not place dangerous and/or mixed waste, treatment reagents, or other
materials in the WTP Unit Tank System if these substances could cause the tank system
to rupture, leak, corrode, or otherwise fail [WAC 173-303-640(5)(a)].

The Permittees will operate the WTP Unit Tank System to prevent spills and overflows
using the description of controls and practices as required under WAC 173-303-640(5)(b)
described in Permit Condition III. 10.C.5., and Operating Unit 10, Appendices 8.15, 9.18,
10.18, and 11.15 of this Permit, as approved pursuant to Permit Condition III.10.E.9.e.iv.
[WAC 173-303-640(5)(b), WAC 173-303-806(4)(c)(ix)].

For routinely non-accessible WTP Unit Tank Systems, as specified in Operating Unit 10,
Chapter 4.0 of this Permit, as updated pursuant to Permit Condition III.10.E.9.e.vi., the
Permittees will mark all routinely non-accessible tank system access points with labels
or signs to identify the waste contained in the tanks. The label, or sign, must be legible at
a distance of at least fifty (50) feet and must bear a legend that identifies the waste in a
manner which adequately warns employees, emergency response personnel, and the
public of the major risk(s) associated with the waste being stored or treated in the tank
system(s). For the purposes of this Permit condition, "routinely non-accessible" means
personnel are unable to enter these areas while waste is being managed in them [WAC
173-303-640(5)(d)].
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1
2

3
4
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III.10.E.5.h.ii.

III.10.E.5.h.iii.

III.10.E.5.i.

III.10.E.5.i.i.

19 III.10.E.5.i.ii. Determine the source of the dangerous and/or mixed waste;

III.10.E.5.i.iii.

III.10.E.5.i.iv.

III.10.E.5.i.v.

Remove the waste from the secondary containment area pursuant to WAC 173-303-
640(7)(b). The waste removed from containment areas of WTP Unit Tank Systems will
be managed as dangerous and/or mixed waste;

If the cause of the release was a spill that has not damaged the integrity of the tank
system, the Permittees may return the tank system to service pursuant to WAC 173-303-
640(7)(e)(ii). In such a case, the Permittees will take action to ensure the incident that
caused liquid to enter the containment systems of these tank systems will not reoccur
[WAC 173-303-320(3);

If the source of the dangerous waste and/or mixed waste is determined to be a leak from a
primary WTP Unit Tank System, or the system is unfit for use as determined through an
integrity assessment or other inspection, the Permittees must comply with the
requirements of WAC 173-303-640(7) and take the following actions [WAC 173-303-
640(5)(c)]:

A. Close the tank system according to procedures in WAC 173-303-640(7)(e)(i), and
Operating Unit 10, Chapter 11.0 of this Permit, as approved pursuant to Permit
Condition III.10.C.8.; or

B. Repair and re-certify (in accordance with WAC 173-303-810(13)(a) as modified
pursuant to Permit Condition 111.1 0.E. 1.d.) the tank system in accordance with
Operating Unit 10, Appendices 8.15, 9.18, 10.18, and 11.15 of this Permit, as
approved pursuant to Permit Condition III.10.E.9.e.v. before the tank system is
placed back into service [WAC 173-303-640(7)(e) and (f), and WAC 173-303-
806(4)(c)(vii)];

111.10.E.5.i.vi. The Permittees will document in the operating record actions/procedures taken to comply
with III.10.E.5.i.i. through y above in accordance with WAC 173-303-640(6)(d);

Part III, Operating Unit Conditions
Page 40 of 283

07/2009

The coating must be of adequate thickness and strength to withstand the normal operation
of equipment and personnel within the given area such that degradation or physical
damage to the coating or lining can be identified and remedied before dangerous and/or
mixed waste could migrate from the system; and

The coating must be compatible with the dangerous and/or mixed waste, treatment
reagents, or other materials managed in the containment system [WAC 173-303-
640(4)(e)(ii)(D), WAC 173-303-806(4)(c)(vii)].

The Permittees will inspect all secondary containment systems for WTP Unit Tank
Systems listed in Permit Tables III. 10.E.A through D and I through P as
approved/modified pursuant to Permit Condition Ili.1 0.E.9., in accordance with the
Inspection Schedule specified in Operating Unit 10, Chapter 6.0 of this Permit, as
approved pursuant to Permit Conditions III. 10.E.9.e.v. and III. 10.C.5., and take the
following actions if a leak or spill of dangerous and/or mixed waste is detected in these
containment systems [WAC 173-303-320, WAC 173-303-640(5)(c), WAC 173-303-
640(6), WAC 173-303-640(7), WAC 173-303-806(4)(a)(v)]:

Immediately and safely stop the flow of dangerous and/or mixed waste into the tank
system or secondary containment system, in accordance with procedures based on all
applicable safety analysis documentation;
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111.10.E.5.i.vii. The Permittees will notify and report releases to the environment to Ecology in
accordance with WAC 173-303-640(7)(d).

III.10.E.5.j. If liquids (e.g., dangerous and/or mixed waste leaks and spills, precipitation, fire water
liquids from damaged or broken pipes) can not be removed from the secondary
containment system within twenty-four (24) hours, Ecology will be verbally notified
within twenty-four (24) hours of discovery. The notification will provide the information
in A, B, and C listed below. The Permittees will provide Ecology with a written
demonstration within seven (7) business days, identifying at a minimum [WAC 173-303-
640(4)(c)(iv), WAC 173-303-640(7)(b)(ii), WAC 173-303-806(4)(c)(vii)]:

A. Reasons for delayed removal;

B. Measures implemented to ensure continued protection of human health and the
I environment;

C. Current actions being taken to remove liquids from secondary containment.
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III.10.E.5.1. Tank systems that have the potential for formation and accumulation of hydrogen gases
must be operated to maintain hydrogen levels below the lower explosive limit [WAC
173-303-815(2)(b)(ii)].

33 III.10.E.5.m.
34
35

36 III.10.E.6

37 III.10.E.6.a.
38
39

40 III.10.E.6.b.
41
42

43 III.10.E.7

For each tank system holding dangerous waste which are acutely or chronically toxic by
inhalation, operate the system to prevent escape of vapors, fumes or other emissions into
the air [WAC 173-303-640(5)(e), WAC 173-303-806(4)(c)(xii)].

Inspections [WAC 173-303-640(6)]

The Permittees will inspect the WTP Unit Tank Systems in accordance with the
Inspection Schedules in Operating Unit 10, Chapter 6.0 of this Permit, as modified
pursuant to Permit Condition III.10.C.5.c.

The inspection data for the WTP Unit Tank Systems will be recorded, and the records
will be placed in the WTP Unit operating record, in accordance with Permit Condition
III.10.C.4.

Recordkeeping (WAC 173-303-380)
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The Permittees will operate the WTP Unit Tank System in accordance with Operating
Unit 10, Chapter 4.0 as updated pursuant to Permit Condition III. 10.E.9.e.vi. and
Appendices 8.15, 9.18, 10.18, and 11.15 of this Permit, as approved pursuant to Permit
Condition III.10.E.9.e., and the following:

The Permittees will operate the WTP Unit Tank System in order to maintain the systems
and process parameters listed in Permit Tables 111.1 0.E.E through H, as
approved/modified pursuant to Permit Condition III. 10.E.9., within the operating trips
and operating ranges specified in Permit Tables 111.1 0.E.E through H, and consistent with
assumptions and basis which are reflected in Operating Unit 10, Appendix, 6.3.1. as
approved pursuant to Permit Condition III.10.C.1 1.b. [WAC 173-303-815(2)(b)(ii) and
WAC 173-303-640(5)(b)]. For the purposes of this permit condition, Operating Unit 10,
Appendix 6.3.1 will be superceded by Appendix 6.4.1 upon its approval pursuant to
either Permit Conditions III.10.C.1 i.c. or I1I.10.C.1 1.d.;

The Permittees will calibrate/function test the instruments listed on Permit Tables
III.10.E.E through _H in accordance with Operating Unit 10, Appendices 8.15, 9.18,
10.18, and 11.15 of this Permit, as approved pursuant to Permit Condition III.10.E.9.e.xi.

III.10.E.5.k.

III.10.E.5.k.i.

III.10.E.5.k.ii.
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5 III.10.E.8
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8 III.10.E.9

9 III.10.E.9.a.
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3 III.10.E.9.b.i.
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For the WTP Unit Tank Systems, the Permittees will record and maintain in the WTP
Unit operating record, all monitoring, calibration, recording, maintenance, test data, and
inspection data compiled under the conditions of this Permit, in accordance with Permit
Conditions 111.10.C.4. and 111.1 0.C.5.

Closure

The Permittees will close the WTP Unit Tank Systems in accordance with Operating Unit
10, Chapter 11.0 of this Permit, as approved pursuant to Permit Condition III.10.C.8.

Compliance Schedule

All information identified for submittal to Ecology in b. through e. of this compliance
schedule must be signed and certified in accordance with requirements in WAC 173-303-
810(12), as modified in accordance with Permit Condition III.1O.E.1.d. [WAC 173-303-
806(4)].

The Permittees will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f., prior
to construction of each secondary containment and leak detection system for the WTP
Unit Tank System (per level, per WTP Unit building and outside the WTP Unit
buildings) as identified in Permit Tables III. 1 0.E.A through D, J L, N, and P. engineering
information as specified below, for incorporation into Operating Unit 10, Appendices 8.4,
8.5, 8.7, 8.8, 8.9, 8.11, 8.12, 9.4, 9.5, 9.7, 9.8, 9.9, 9.11, 9.12, 10.4, 10.5, 10.7, 10.8, 10.9,
10.11, 11.4, 11.5, 11.7, 11.8, 11.9, and 11.11 of this Permit. At a minimum, engineering
information specified below will show the following as required pursuant to WAC 173-
303-640 (the information specified below will include dimensioned engineering drawings
and information on sumps and floor drains):

IQRPE Reports (specific to foundation, secondary containment, and leak detection
system) will include review of design drawings, calculations, and other information on
which the certification report is based and will include as applicable, but not limited to,
review of such information described below. Information (drawings, specifications, etc.)
already included in Operating Unit 10, Appendices 8.0 through 11.0 of this Permit, may
be included in the report by reference and should include drawing and document
numbers. IQRPE Reports will be consistent with the information separately provided in
Permit Conditions III.10.E.9.b.ii. through ix. below. The IQRPE Report(s) (specific to
foundation, secondary containment and leak detection system) for the LAW and HLW
buildings (-21 foot elevation only) will be submitted with the first IQRPE Report for
tanks, identified in Permit Condition III.10.E.9.c.i. [WAC 173-303-640(3)(a), WAC 173-
303-806(4)(c)(i)];

Design drawings (General Arrangement Drawings in plan and cross sections) and
specifications for the foundation, secondary containment, including, liner installation
details, and leak detection methodology [Note: leak detection systems for areas where
daily, direct, or remote visual inspection is not feasible, will be continuous in accordance
with WAC 173-303-640(4)(e)(iii)(C)]. These items should show the dimensions, volume
calculations, and location of the secondary containment system, and should include items
such as floor/pipe slopes to sumps, tanks, floor drains [WAC 173-303-640(4)(b) through
(f), WAC 173-303-640(3)(a), WAC 173-303-806(4)(c)(i)];

The Permittees will provide the design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the secondary containment
system. This information will demonstrate the foundation will be capable of providing
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III.10.E.9.b.iv.

III.10.E.9.b.v.
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support to the secondary containment system, resistance to pressure gradients above and
below the system, and capable of preventing failure due to settlement, compression, or
uplift [WAC 173-303-640(4)(c)(ii), WAC 173-303-806(4)(c)(vii)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil, including factors affecting the potential
for corrosion as required under WAC 173-303-640(3)(a)(iii)(B) [WAC 173-303-
806(4)(c)(v)];

Secondary containment/foundation and leak detection system materials selection
documentation (including, but not limited to, concrete coatings and water stops, and liner
materials as applicable) [WAC 173-303-806(4)(c)(i)];
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111.10.E.9.b.ix.

111.10.E.9.c.

111.10.E.9.c.i.

III.10.E.9.c.ii.

A detailed description of how tank system design provides access for conducting future
tank integrity assessments [WAC 173-303-640(3)(b), WAC 173-303-806(4)(c)(vi)];

The Permittees will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f., prior
to installation of each tank as identified in Permit Tables 111.1 0.E.A through D, and 1 K
M, and 0 engineering information as specified below, for incorporation into Operating
Unit 10, Appendices 8.1 through 8.9, 8.11 through 8.14, 9.1 through 9.9, 9.11 through
9.14, 10.1 through 10.9, 10.11 through 10.14, 11.1 through 11.9, and 11.11 through 11.14
of this Permit. Tanks will include primary sumps. At a minimum, engineering
information specified below will show the following as required pursuant to WAC 173-
303-640 (the information specified below will include dimensioned engineering
drawings):

IQRPE Reports (specific to tanks) will include review of design drawings, calculations,
and other information on which the certification report is based and will include as
applicable, but not limited to, review of such information described below. Information
(drawings, specifications, etc.) already included in Operating Unit 10, Appendices 8.0
through 11.0 of this Permit, may be included in the report by reference and should
include drawing and document numbers. The IQRPE Reports will be consistent with the
information separately provided in Permit Conditions 111.1 0.E.9.c.ii. through xii. below
and the IQRPE Report specified in Permit Condition III.10.E.9.b.i. [WAC 173-303-
640(3)(a), WAC 173-303-806(4)(c)(i)];

Design drawings (General Arrangement Drawings in plan and cross sections, Process
Flow Diagrams, Piping and Instrumentation Diagrams [including pressure control
systems], Mechanical Drawings) and specifications, and other information, specific to
tanks (to show location and physical attributes of each tank) [WAC 173-303-640(3)(a),
WAC 173-303-806(4)(c)(i) through (iv)];
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111.10.E.9.b.vi. Detailed description of how the secondary containment for each tank system will be
installed in compliance with WAC 173-303-640(3)(c) [WAC 173-303-806(4)(c)(vi)];

III.10.E.9.b.vii. Submit Permit Tables III.10.E.J, L, N, and P, completed to provide for all secondary
containment sumps and floor drains, the information as specified in each column heading,
consistent with information to be provided in Permit Conditions III. 10.E.9.b.i. through vi.
above;

111.1 0.E.9.b.viii. Documentation that secondary containment and leak detection systems will not
accumulate hydrogen gas levels above the lower explosive limit for incorporation into the
Administrative Record [WAC 173-303-340].
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III.10.E.9.c.iii.

III. 1O.E.9.c.iv.

III. 10.E.9.c.v.

III. 1O.E.9.c.vi.

III. 10.E.9.c.vii.

111.1 0.E.9.c.viii. Mass balance for each projected operating condition, including assumptions and formulas
used to complete the mass balance, so that they can be independently verified, and will
be submitted for incorporation into the Administrative Record;

III. 10.E.9.c.ix.

III. 10.E.9.c.x.

111.1 0.E.9.c.xi.

III.10.E.9.c.xii.

III.10.E.9.d.

111.10.E.9.d.i.

A detailed description of how the tanks will be installed in compliance with WAC 173-
303-640(3)(c), (d), and (e) [WAC 173-303-806(4)(c)(vi)];

Submit Permit Tables 111.1 0.E.I, K, M, and 0, completed to provide for all primary
containment sumps and floor drains, the information as specified in each column heading,
consistent with information to be provided in Permit Conditions III. 10.E.9.c.i. through
ix.;

Documentation that tanks are designed to prevent the accumulation of hydrogen gas
levels above the lower explosive limit for incorporation into the Administrative Record
[WAC 173-303-340];

Documentation that tanks are designed to prevent escape of vapors and emissions of
acutely or chronically toxic (upon inhalation) EHW limit for incorporation into the
Administrative Record [WAC 173-303-640(5)(e), WAC 173-303-806(4)(c)(xii)];

The Permittees will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f., prior
to installation of ancillary equipment for each tank system, as identified in Permit Tables
III. 10.E.A, through D, and I through P, not addressed in Permit Condition III. 10.E.9.c.,
engineering information as specified below, for incorporation into Operating Unit 10,
Appendices 8.1 through 8.9, 8.11 through 8.14, 9.1 through 9.9, 9.11 through 9.14, 10.1
through 10.9, 10.11 through 10.14, 11.1 through 11.9, and 11.11 through 11.14 of this
Permit. At a minimum, engineering information specified below will show the following
as required pursuant to WAC 173-303-640 (the information specified below will include
dimensioned engineering drawings):

IQRPE Reports (specific to ancillary equipment) will include a review of design
drawings, calculations, and other information as applicable, on which the certification
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The Permittees will provide the design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the tank(s). Structural support
calculations specific to off-specification, non-standard, and field fabricated tanks will be
submitted for incorporation into the Administrative Record [WAC 173-303-640(3)(a),
WAC 173-303-806(4)(c)(i)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with water, including factors affecting the potential
for corrosion as required under WAC 173-303-640(3)(a)(iii)(B) [WAC 173-303-
806(4)(c)(v)];

Tank materials selection documentation (e.g., physical and chemical tolerances) [WAC
173-303-640(3)(a), WAC 173-303-806(4)(c)(i)];

Tank vendor information (including, but not limited to required performance warranties,
as available), consistent with information submitted under ii. above, will be submitted for
incorporation into the Administrative Record [WAC 173-303-640, and WAC 173-303-
806(4)(c)];

System Descriptions related to tanks will be submitted for incorporation into the
Administrative Record;

07/2009
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report is based. The reports will include, but not be limited to, review of such
information described below. Information (drawings, specifications, etc.) already
included in Operating Unit 10, Appendix 8.0 through 11.0 of this Permit, may be
included in the report by reference and should include drawing and document numbers.
The IQRPE Reports will be consistent with the information provided separately in Permit
Conditions III. 10.E.9.d.ii. through xiii. below and the IQRPE Reports specified in Permit
Conditions III.10.E.9.b and III.10.E.9.c. [WAC 173-303-640(3)(a), WAC 173-303-
806(4)(c)(i)];

Design drawings (Process Flow Diagrams, Piping and Instrumentation Diagrams
[including pressure control systems], etc.) specifications (including required performance
warranties), and other information specific to ancillary equipment (these drawings should
include all equipment such as pipe, valves, fittings, pumps, instruments, etc.) [WAC 173-
303-640(3)(a), WAC 173-303-806(4)(c)(i), (iii), (iv)];

The Permittees will provide the design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the ancillary equipment [WAC
173-303-640(3)(a), WAC 173-303-640(3)(f), WAC 173-303-806(4)(c)(i)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil and water, including factors affecting the
potential for corrosion as required under WAC 173-303-640(3)(a)(iii)(B) [WAC 173-
303-806(4)(c)(v)];

Materials selection documentation for ancillary equipment (e.g., physical and chemical
tolerances) [WAC 173-303-640(3)(a), WAC 173-303-806(4)(c)(i)];

Vendor information, consistent with information submitted under ii. above, will be
submitted for incorporation into the Administrative Record [WAC 173-303-640, and
WAC 173-303-806(4)(c)];

Tank, ancillary equipment, and leak detection system instrument control logic narrative
description (e.g., software functional specifications, descriptions of fail-safe conditions,
etc.);

III. 10.E.9.d.viii. System Descriptions related to ancillary equipment and system descriptions related to
leak detection systems, (including instrument control logic and narrative descriptions),
for incorporation into the Administrative Record;

III.10.E.9.d.ix.

III.10.E.9.d.x.

III.10.E.9.d.xi.

A detailed description of how the ancillary equipment will be installed and tested [WAC
173-303-640(3)(c) through (e), WAC 173-303-640(4)(b) and (c), and WAC 173-303-
806(4)(c)(vi)];

For process monitoring, control, and leak detection system instrumentation for the WTP
Unit Tank System as identified in Permit Tables III. 10.E.E through H, a detailed
description of how the process monitoring, control, and leak detection system
instrumentation will be installed and tested [WAC 173-303-640(3)(c) through (e), WAC
173-303-640(4)(b) and (c), WAC 173-303-806(4)(c)(vi)];

Mass balance for projected normal operating condition used in developing the process
and instrumentation diagrams, including assumptions and formulas used to complete the
mass balance, so that they can be independently verified, for incorporation into the
Administrative Record;
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III.10.E.9.d.ii.

III.10.E.9.d.iii.

III.10.E.9.d.iv.

III.10.E.9.d.v.

III.10.E.9.d.vi.

III.10.E.9.d.vii.
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1 III. 10.E.9.d.xii. Documentation that ancillary equipment is designed to prevent the accumulation of
2 hydrogen gas levels above the lower explosive limit for incorporation into the
3 Administrative Record [WAC 173-303-340].

4 III. 10.E.9.d.xiii. Leak detection system documentation (e.g. vendor information, etc.) consistent with
5
6
7

III.10.E.9.e.

III.10.E.9.e.i.

III.10.E.9.e.ii.

III.10.E.9.e.iii.

III.10.E.9.e.iv.

III.10.E.9.e.v.

III.10.E.9.e.vi.

III.10.E.9.e.vii.

information submitted under Permit Condition 111.1 O.E.9.c.ii. and Permit Conditions
III.1O.E.9.d.ii., vii., viii. and x. above, will be submitted for incorporation into the
Administrative Record.

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will submit to Ecology, pursuant to Permit Condition III. 10.C.9.f., the following as
specified below for incorporation into Operating Unit 10, Appendices 8.15, 9.18, 10.18,
11.15 of this Permit, except Permit Condition III.10.E.9.e.v., which will be incorporated
into Operating Unit 10, Chapter 6.0 of this Permit. All information provided under this
permit condition must be consistent with information provided pursuant to Permit
Conditions III.10.E.9.b., c., d., and e., 111.10.C.3.e., and III.10.C.11.b., as approved by
Ecology.

Integrity assessment program and schedule for all WTP Unit tanks will address the
conducting of periodic integrity assessments on all WTP Unit tanks over the life of the
tank, in accordance with III.10.E.9.b.ix. and WAC 173-303-640(3)(b), and descriptions
of procedures for addressing problems detected during integrity assessments. The
schedule must be based on past integrity assessments, age of the tank system, materials of
construction, characteristics of the waste, and any other relevant factors [WAC 173-303-
640(3)(b), WAC 173-303-806(4)(c)(vi)];

Detailed plans and descriptions, demonstrating the leak detection system is operated so
that it will detect the failure of either the primary or secondary containment structure or
the presence of any release of dangerous and/or mixed waste, or accumulated liquid in
the secondary containment system within twenty-four (24) hours. Detection of a leak of
at least 0.1 gallons per hour within twenty-four (24) hours is defined as being able to
detect a leak within twenty-four (24) hours. Any exceptions to this criteria must be
approved by Ecology [WAC 173-303-640(4)(c)(iii), WAC 173-303-806(4)(c)(vii)];

Detailed operational plans and descriptions, demonstrating that spilled or leaked waste
and accumulated liquids can be removed from the secondary containment system within
twenty-four (24) hours [WAC 173-303-806(4)(c)(vii)];

Descriptions of operational procedures demonstrating appropriate controls and practices
are in place to prevent spills and overflows from tanks or containment systems in
compliance with WAC 173-303-640(5)(b)(i) through (iii) [WAC 173-303-640(5)(b),
WAC 173-303-806(4)(c)(ix)];

Description of procedures for investigation and repair of tank systems [WAC 173-303-
320, WAC 173-303-640(6), WAC 173-303-640(7)(c) and (f), WAC 173-303-
806(4)(a)(v), WAC 173-303-806(4)(c)(vii)];

Updated Chapter 4.0, Narrative Descriptions, Tables and Figures as identified in Permit
Tables III.10.E.A through D (as modified pursuant to Permit Condition III.l0.E.9.e.xii.)
and updated to identify routinely non-accessible tank systems;

Description of procedures for management of ignitable and reactive, and incompatible
dangerous and/or mixed waste in accordance with WAC 173-303-640(9) and (10) [WAC
173-303-806(4)(c)(x)].
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111.1 0.E.9.e.viii. A description of the tracking system used to track dangerous and/or mixed waste
throughout the WTP Unit Tank System, pursuant to WAC 173-303-380.

III.10.E.9.e.ix.

III.10.E.9.e.x.

III.10.E.9.e.xi.

Permit Tables III. 10.E.E through H will be completed for WTP Unit Tank System
process and leak detection system monitors and instruments (to include but not limited to:
instruments and monitors measuring and/or controlling flow, pressure, temperature,
density, pH, level, humidity, and emission) to provide the information as specified in
each column heading. Process and leak detection system monitors and instruments for
critical systems as specified in Operating Unit 10, Appendix 2.0 and as updated pursuant
to Permit Condition III. 1O.C.9.b. and for operating parameters as required to comply with
Permit Condition III. 10.C.3.e.iii. will be addressed. Process monitors and instruments for
non-waste management operations (e.g., utilities, raw chemical storage, non-contact
cooling waters, etc.) are excluded from this permit condition.

Supporting documentation for operating trips and expected operating range as specified
in Permit Tables III. 10.E.E through H as approved pursuant to Permit Condition
III.10.E.9.e.ix.

Documentation of process and leak detection instruments and monitors (as listed in
Permit Tables III. 10.E.E through H) for the WTP Unit Tank Systems to include but not
be limited to the following:

A. Procurement specifications;

B. Location used;

21 C. Range, precision, and accuracy;

22 D. Detailed descriptions of Calibration/functionality test procedures (e.g., method
23 number [ASTM]) or provide a copy of manufacturer's recommended calibration
24 procedures;

25 E. Calibration/functionality test, inspection, and routine maintenance schedules and
26 checklists, including justification for calibration, inspection and maintenance
27 frequencies, criteria for identifying instruments found to be significantly out of
28 calibration, and corrective action to be taken for instruments found to be significantly
29 out of calibration (e.g., increasing frequency of calibration, instrument replacement,
30 etc.);

31 F. Equipment instrument control logic narrative description (e.g., software functional
32 specifications, descriptions of fail safe conditions, etc.), as identified in Permit Tables
33 III.10.E.E through H not addressed in Permit Condition III. 10.E.9.d.

34 III.10.E.9.e.xii. Permit Tables III.10.E.A through D amended as follows:

35 A. Under column 1, update and complete list of dangerous and/or mixed waste tank
36 systems, including plant items that comprise each system (listed by item number);

37 B. Under column 2, update and complete system designations;

38 C. Under column 3, replace the 'reserved' with the Operating Unit 10, Appendices 8.0,
39 9.0, 10.0, and 11.0, subsections specific to tank systems as listed in column 1;

40 D. Under column 4, update and complete list of narrative description tables and figures;

41 E. Under column 5, update and complete maximum capacity, for each tank.

42 III.10.E.9.e.xiii. Permit Tables III.10.E.I, K, M, and 0 amended as follows:

Part III, Operating Unit Conditions
Page 47 of 283

1
2



07/2009

1
2

3
4

5
6

7
8

9

WA7890008967, Part 1II, Operating Unit 10
Waste Treatment and Immobilization Plant

A. Under column 1, replace the 'reserved' with the updated and complete list of sump
numbers and room location;

B. Under column 2, replace the 'reserved' with the updated and complete maximum
sump capacities in gallons;

C. Under column 3, replace the 'reserved' with the updated and complete sump
dimensions and materials of construction;

D. Under column 4, replace the 'reserved' with the updated and complete list of
engineering descriptions (drawing numbers, specifications, etc.);

Part III, Operating Unit Conditions
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Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

Waste Feed Receipt Process System FRP 24590-PTF Section 4.1.2.1; Tables 4-2 and 4-6; and FRP-VSL-00002A = 474,000
-M2-FRP-P0001 Figures 4A-1, 4A-2, and 4A-02A of

FRP-VSL-00002A (Waste Feed Receipt -M2-FRP-P0002 Operating Unit 10, Chapter 4.0 of this FRP-VSL-00002B = 474,000
Vessel) -M2-FRP-P0003 Permit.

-M2-FRP-P0004 FRP-VSL-00002C = 474,000
FRP-VSL-00002B (Waste Feed Receipt -M5-V17T-P0003
Vessel) -M6-FRP-P0001 FRP-VSL-00002D = 474,000

-M6-FRP-P0002
FRP-VSL-00002C (Waste Feed Receipt -M6-FRP-P0003
Vessel) -M6-FRP-P0005

-M6-FRP-P0006
FRP-VSL-00002D (Waste Feed Receipt -M6-FRP-P0007
Vessel) -M6-FRP-P0008

-M6-FRP-P0009
-M6-FRP-P0010
-MVD-FRP-P0005
-MVD-FRP-P0006
-MVD-FRP-P0007
-MVD-FRP-P0008
-N1D-FRP-P0001
-P1-P01T-P0001
-P1-PO1T-P0002

24590-WTP
-3PS-GOOO-TP002
-3PS-MVO0-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Waste Feed Evaporation Process FEP 24590-PTF Section 4.1.2.2; Tables 4-2 and 4-6; and FEP-VSL-00005 = 5,022
Part III, Operating Unit Conditions
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Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

System -3PS-MEVV-TP001 Figures 4A-1, 4A-2, and 4A-02A of
-M5-V17T-P0004001 Operating Unit 10, Chapter 4.0 of this FEP-VSL-00017A= 85,496

FEP-VSL-00005 (Waste Feed Evaporator -M6-FEP-P0001 Permit.
Condensate Vessel) -M6-FEP-P0003 FEP-VSL-00017B = 85,496

-M6-FEP-P0006
FEP-VSL-00017A (Waste Feed -M6-FEP-P0007
Evaporator Feed Vessel) -M6-FEP-P0008

-MVD-FEP-P0001
FEP-VSL-00017B (Waste Feed -MVD-FEP-P0002
Evaporator Feed Vessel) -MVD-FEP-P0003

-MV-FEP-P0001
-MV-FEP-P0002
-NiD-FEP-P0002
-NiD-FEP-P0003
-PI-PO1T-P0001
-P1-P01T-P0002
-PI-PO1T-P0007

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Ultrafiltration Process System UFP 24590-PTF Section 4.1.2.3; Tables 4-2 and 4-6; and UFP-VSL-00001A = 75,593
-M5-V17T-P0009 Figures 4A-1, 4A-2, and 4A-02A of

UFP-VSL-00001A (Ultrafiltration Feed -M5-V17T-POO1O Operating Unit 10, Chapter 4.0 of this UFP-VSL-00001B = 75,593
Preparation Vessel) -M5-V17T-POO11 Permit.

-M6-UFP-P0001 UFP-VSL-00002A = 40,783
UFP-VSL-00001B (Ultrafiltration Feed -M6-UFP-P0002
Preparation Vessel) -M6-UFP-P0003 UFP-VSL-00002B = 40,783
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Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

UFP-VSL-00002A (Ultrafiltration Feed
Vessel)

UFP-VSL-00002B (Ultrafiltration Feed
Vessel)

UFP-VSL-00062A (Ultrafilter Permeate
Collection Vessel)

UFP-VSL-00062B (Ultrafilter Permeate
Collection Vessel)

UFP-VSL-00062C (Ultrafilter Permeate
Collection Vessel)

UFP-FILT-0000 IA (Ultrafilter)

UFP-FILT-00001B (Ultrafilter)

UFP-FILT-00002A (Ultrafilter)

UFP-FILT-00002B (Ultrafilter)

UFP-FILT-00003A (Ultrafilter)

UFP-FILT-00003B (Ultrafilter)

-M6-UFP-P0004
-M6-UFP-P0005
-M6-UFP-P0006
-M6-UFP-P0007
-M6-UFP-P0008
-M6-UFP-P0009
-M6-UFP-POO10
-M6-UFP-POO11
-M6-UFP-POO13
-M6-UFP-P0015
-M6-UFP-POO16
-M6-UFP-POO17
-M6-UFP-P0021
-M6-UFP-P0022
-MLD-UFP-P0007
-MVD-UFP-P0001
-MVD-UFP-POOO14
-MVD-UFP-POOO15
-MVD-UFP-P0002
-MVD-UFP-P0005
-MVD-UFP-P0006
-MVD-UFP-P0007
-MV-UFP-P0001
-MV-UFP-P0002
-MV-UFP-P0003
-MV-UFP-P0004
-MV-UFP-P0005
-MV-UFP-P0006
-MV-UFP-P0007
-NID-UFP-P0001
-NiD-UFP-P0002

UFP-VSL-00062A = 34,700

UFP-VSL-00062B = 34,700

UFP-VSL-00062C = 34,700

UFP-FILT-00001A= 140

UFP- FILT-00001B= 140

UPF-FILT-00002A= 140

UPF-FILT-00002B= 140

UPF-FILT-00003A= 140

UPF-FILT-00003B= 140
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Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

-NiD-UFP-P0003
-NiD-UFP-P0004
-NiD-UFP-P0005
-NiD-UFP-P0008
-NiD-UFP-P0009
-Pi-POiT-P0001

HLW Lag Storage and Feed Blending
Process System

HLP-VSL-00022 (HLW Feed Receipt
Vessel)

HLP-VSL-00027A (HLW Lag Storage
Vessel)

HLP-VSL-00027B (HLW Lag Storage
Vessel)

HLP-VSL-00028 (HLW Feed Blending
Vessel)

HLP
+

24590-WTP
-3PS-GOOO-TP002
-3PS-MVOO-TP002
-3PS-MVOO-TP003
-3PS-MV00-TP001

24590-PTF-
-M5-V17T-P0007
-M5-V17T-P0008
-M6-HLP-P0001
-M6-HLP-P0002
-M6-HLP-P0003
-M6-HLP-P0005
-M6-HLP-P0006
-M6-HLP-P0007
-M6-HLP-P0009
-M6-HLP-P0010
-MVD-HLP-P0006
-MVD-HLP-P0007
-MVD-HLP-P0008
-MVD-HLP-P0009
-MV-HLP-P0003
-MV-HLP-P0004
-MV-HLP-P0005

Section 4.1.2.4; Tables 4-2 and 4-6; and
Figures 4A-1, 4A-2, and 4A-02A of
Operating Unit 10, Chapter 4.0 of this
Permit.

HLP-VSL-00022 = 270,600

HLP-VSL-00027A = 127,260

HLP-VSL-00027B = 127,260

HLP-VSL-00028 = 142,200
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Waste Treatment and Immobilization Plant

Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)
-MV-HLP-P0006
-NiD-HLP-P0001
-NiD-HLP-P0003
-NID-HLP-P0007
-N1D-HLP-POO10
-P1-PO1T-P0001

24590-WTP
-3PS-G000-TP002
-3PS-MVOO-TP001
-3PS-MVOO-TP003
-3PS-MVOO-TP003

Cesium Ion Exchange Process System CXP 24590-PTF Section 4.1.2.5; Tables 4-2 and 4-6; and CXP-VSL-00001 = 103,350
-M5-V17T-P0012 Figures 4A-1, 4A-2, and 4A-02A of

CXP-VSL-00001 (Cesium Ion Exchange -M5-V17T-P0013 Operating Unit 10, Chapter 4.0 of this CXP-VSL-00004 = 11,085
Feed Vessel) -M5-V17T-P0025 Permit.

-M6-CXP-POOO1 CXP-VSL-00005 = 1141
CXP-VSL-00004 (Cesium Ion Exchange -M6-CXP-P0002
Caustic Rinse Collection Vessel) -M6-CXP-P0003 CXP-VSL-00026A = 39,000

-M6-CXP-P0005
CXP-VSL-00005 (Cesium Reagent -M6-CXP-P0007 CXP-VSL-00026B = 39,000
Vessel) -M6-CXP-POO10

-M6-CXP-P00 11 CXP-VSL-00026C = 39,000
CXP-VSL-00026A (Cesium Ion -M6-CXP-P0012
Exchange Treated LAW Collection -M6-CXP-POO13 CXP-IXC-00001 = 680
Vessel) -MV-CXP-POOO1

-MV-CXP-P0002 CXP-IXC-00002= 680
CXP-VSL-00026B (Cesium Ion -MV-CXP-P0003
Exchange Treated LAW Collection -MV-CXP-P0008 CXP-IXC-00003 = 680
Vessel) -MV-CXP-P0009
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Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

-MV-CXP-POO10 CXP-IXC-00004 680
CXP-VSL-00026C (Cesium Ion -MVD-CXP-P0007
Exchange Treated LAW Collection -MVD-CXP-POO 15
Vessel) -MVD-CXP-POO16

-MVD-CXP-P0021
CXP-IXC-00001 (Cesium Ion Exchange -MVD-CXP-P0022
Column) -MVD-CXP-P0023

-N1D-CXP-P0001
CXP-IXC-00002 (Cesium Ion Exchange -N1D-CXP-P0003
Column) -N1D-CXP-P0007

-N1D-CXP-P0008
CXP-IXC-00003 (Cesium Ion Exchange -Pl-POIT-POO01
Column) -P1-PO1T-P0002

CXP-IXC-00004 (Cesium Ion Exchange 24590-WTP
Column) -3PS-GOOO-TP002

-3PS-MVOO-TPOO1
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Cesium Nitric Acid Recovery Process CNP 24590-PTF Section 4.1.2.6; Tables 4-2 and 4-6; and CNP-VSL-00001 = 109
System -M5-Vl7T-P0014 Figures 4A-1, 4A-2, and 4A-02A of

-M6-CNP-P0001 Operating Unit 10, Chapter 4.0 of this CNP-VSL-00003 = 21,570
CNP-VSL-00001 (Cesium Evaporator -M6-CNP-P0002 Permit.
Eluate Lute Pot) -M6-CNP-P0003 CNP-VSL-00004= 11,115

-M6-CNP-P0004
CNP-VSL-00003 (Eluate Contingency -M6-CNP-P0005
Storage Vessel) -MV-CNP-P0001

-MV-CNP-P0002
CNP-VSL-00004 (Cesium Evaporator -MV-CNP-P0005
Recovered Nitric Acid Vessel) -MVD-CNP-P0003
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Waste Treatment and Immobilization Plant

Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

-MVD-CNP-P0007
-MVD-CNP-POO10
-NiD-CNP-P0006
-NiD-CNP-P0009
-N1D-CNP-POO1 1
-P1-P01T-P0001

Treated LAW Concentrate Storae TCP 24590-PTF Section 4.2.2.12; Tables 4-2 and 4-6; TCP-VSL-00001 = 146,740
Process System -M5-V17T-P0006 and Figures 4A-1, 4A-2, and 4A-02A

-M6-TCP-P0001 of Operating Unit 10, Chapter 4.0 of this
TCP-VSL-00001 (Treated LAW -M6-TCP-P0002 Permit.
Concentrate Storage Vessel) -MV-TCP-P0002

-MVD-TCP-P0002
-NiD-TCP-P0001
-P1-PO1T-POO01

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Treated LAW Evaporation Process TLP 24590-PTF Section 4.1.2.11; Tables 4-2 and 4-6; TLP-VSL-00002 = 2300
System -3PS-MEVV-TP001 and Figures 4A- 1, 4A-2, and 4A-02A

-M5-V17T-P0005 of Operating Unit 10, Chapter 4.0 of this TLP-VSL-00009A = 130,010
TLP-VSL-00002 (Treated LAW -M6-TLP-P0001 Permit.
Evaporator Condensate Vessel) -M6-TLP-P0002 TLP-VSL-00009B = 130,010

-M6-TLP-P0003
TLP-VSL-00009A (LAW SBS -MVD-TLP-POO01
Condensate Receipt Vessel) -MVD-TLP-P0002
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Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

-MVD-TLP-P0004
TLP-VSL-00009B (LAW SBS -MV-TLP-P0001
Condensate Receipt Vessel) -MV-TLP-P0002

-NiD-TLP-P0001
-NiD-TLP-P0006
-P1-P01T-P0001
-P1-P01T-P0002

24590-WTP
-3PS-G000-TP002
-3PS-MV00-TP001
-3PS-MV00-TP002
-3PS-MV0O-TP003

Spent Resin and Dewatering Process RDP 24590-PTF Section 4.1.2.13; Tables 4-2 and 4-6; RDP-VSL-00002A = 15,230
System -3PS-MWD0-TP003 and Figures 4A-1, 4A-2, and 4A-02A

-M5-V17T-P0020 of Operating Unit 10, Chapter 4.0 of this RDP-VSL-00002B = 15,230
RDP-VSL-00002A (Spent Resin Slurry -M6-RDP-P0001 Permit.
Vessels) -M6-RDP-P0002 RDP-VSL-00002C = 15,230

-M6-RDP-P0006
RDP-VSL-00002B (Spent Resin Slurry -MVD-RDP-P0005 RDP-VSL-00004 = 101
Vessels) -MVD-RDP-P0006

-MVD-RDP-P0007
RDP-VSL-00002C (Spent Resin Slurry -MVD-RDP-P0008
Vessels) -MV-RDP-P0001

-MV-RDP-P0002
RDP-VSL-00004 (Spent Resin -MV-RDP-P0003
Dewatering Moisture Separation Vessel) -Pl-P01T-P0001

24590-WTP
-3PS-GOOO-TP002
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Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Pretreatment Plant Radioactive Liquid RLD 24590-PTF Section 4.1.2.16; Tables 4-2 and 4-6; RLD-TK-00006A = 394,000
Waste Disposal System -M5-V17T-P0022003 and Figures 4A-1, 4A-2, and 4A-02A

-M5-V17T-P0022004 of Operating Unit 10, Chapter 4.0 of this RLD-TK-00006B = 394,000
RLD-TK-00006A (Process Condensate -M6-RLD-P0001 Permit.
Tank) -M6-RLD-P0002 RLD-VSL-00017A = 34,340

-M6-RLD-P0003
RLD-TK-00006B (Process Condensate -M6-RLD-P0004 RLD-VSL-00017B = 34,340
Tank) -M6-RLD-P0006

-MVD-RLD-P0005
RLD-VSL-000 1 7A (Alkaline Effluent -MVD-RLD-P0006
Vessel) -MV-RLD-P0001

-MV-RLD-P0002
RLD-VSL-000 1 7B (Alkaline Effluent -NiD-RLD-P0002
Vessel) -Pl-P0lT-P0001

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Pretreatment Plant Wash and Disposal PWD 24590-PTF Section 4.1.2.15; Tables 4-2 and 4-6; PWD-VSL-00015 = 119,150
System -M5-V17T-P0022001 and Figures 4A-1, 4A-2, and 4A-02A

-M5-V17T-P0022002 of Operating Unit 10, Chapter 4.0 of this PWD-VSL-00016 = 119,150
PWD-VSL-00015 (Acidic/Alkaline -M6-PWD-P0001 Permit.
Effluent Vessel) -M6-PWD-P0002 PWD-VSL-00033 = 41,650

-M6-PWD-P0003
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Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

PWD-VSL-000 16 (Acidic/Alkaline -M6-PWD-P0005 PWD-VSL-00043 = 41,650
Effluent Vessel) -M6-PWD-P0006

-M6-PWD-P0007 PWD-VSL-00044 = 103,024
PWD-VSL-00033 (Ultimate Overflow -M6-PWD-P0008
Vessel) -M6-PWD-P0009 PWD-VSL-00046 = 4982

-M6-PWD-P0010
PWD-VSL-00043 (HLW Effluent -M6-PWD-P00 11
Transfer Vessel) -M6-PWD-POO12

-M6-PWD-POO14
PWD-VSL-00044 (Plant Wash Vessel) -M6-PWD-POO 18

-M6-PWD-POO19
PWD-VSL-00046 (C3 Floor Drain -M6-PWD-P0020
Collection Vessel) -M6-PWD-P0021

-M6-PWD-P0023
-M6-PWD-P0024
-M6-PWD-P0025
-M6-PWD-P0026
-M6-PWD-P0029
-M6-PWD-P0033
-M6-PWD-P0041
-M6-PWD-P0043
-M6-PWD-P0044
-M6-PWD-P0046
-M6-PWD-P0050
-M6-PWD-P0051
-M6-PWD-P0057
-M6-PWD-P0058
-MVD-PWD-P0001
-MVD-PWD-P0002
-MVD-PWD-P0003
-MVD-PWD-P0010

Part III, Operating Unit Conditions
Page 58 of 283

WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.A - Pretreatment Plant Tank Systems Description



WA7890008967, PaRI, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

-MVD-PWD-POO 11
-MVD-PWD-POO12
-MV-PWD-POOO1001
-MV-PWD-POOO1002
-MV-PWD-P0003001
-MV-PWD-P0003002
-MV-PWD-P0005
-MV-PWD-P0006
-MV-PWD-P0007
-MV-PWD-P0010
-NiD-PWD-P0001
-NiD-PWD-P0002
-NiD-PWD-P0003
-NiD-PWD-P0005
-NiD-PWD-P0006
-P1-PO1T-POOO1
-P1-P01T-P0006

Pretreatment Vessel Vent Process PVP 24590-PTF Section 4.1.2.16; Tables 4-2 and 4-6; PVP-VSL-00001 = 1,969
System -M5-V17T-P0021001 and Figures 4A- 1, 4A-2, and 4A-02A

-M5-V17T-P0021004 of Operating Unit 10, Chapter 4.0 of this
PVP-VSL-00001 (Vessel Ventilation -M6-PVP-P0002 Permit.
HEME Drain Collection Vessel) -M6-PVP-P0004

-M6-PVP-P0009
-M6-PVP-POO17
-M6-PVP-POO 18
-MVD-PVP-P0001
-MV-PVP-P0002
-NiD-PVP-P0002
-P1-POIT-POOO1
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.A - Pretreatment Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank System Engineering Description Narrative Description, Tables & Maximum Capacity
Systems Name Designation (Drawing Nos., Figures (gallons)

Specifications Nos., etc.)

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MY00-TP002
-3PS-MVOO-TP003

Pulse-Jet Ventilation System PJV 24590-PTF Section 4.1.2.17; Tables 4-2 and 4-6; PJV-VSL-00002= 8,975
-M5-V17T-P0021002 and Figures 4A-1, 4A-2, and 4A-02A

PJV-VSL-00002 (PJV Drain Collection -M6-PJV-P0002 of Operating Unit 10, Chapter 4.0 of this
Vessel) -M6-PJV-POOO1 Permit.

-M6-PJV-P0004
-MVD-PJV-P0003
-MV-PJV-P0001
-NiD-PJV-P0001
-P1-P01T-P0001

24590-WTP
-3PS-G000-TP002
-3PS-MV00-TP001
-,3PS-MVOO-TP002
-3PS-MVOO-TP003

Pretreatment In-Cell Handlin2 System PIH 24590-PTF Section 4.1.2.14; Tables 4-2 and 4-6; PIH-TK-00001 = RESERVED
-M6-PIH-P0001 and Figures 4A-1, 4A-2, and 4A-02A

PIH-TK-00001 (Decontamination Soak -P1-PO1T-POO01 of Operating Unit 10, Chapter 4.0 of this
Tank) Permit.
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07/2009 WA7890008967, Pa I, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.B - LAW Vitrification Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank Unit Designation Engineering Narrative Description, Tables & Figures Maximum
Systems Name Description Capacity

(Drawing Nos, (gallons)
Specification Nos,

etc.)
LAW Concentrate Receipt Process LCP 24590-LAW Section 4.1.3.1; Tables 4-3 and 4-6; and Figures LCP-VSL-00001 = 18,130
System -M5-V17T-P0001 4A-1 and 4A-3 of Operating Unit 10, Chapter 4.0

-M5-Vl7T-P0002 of this Permit. LCP-VSL-00002 = 18,130
LCP-VSL-0000 1 (LAW Melter 1 -M6-LCP-P0001
Concentrate Receipt Vessel) -M6-LCP-P0002

-MV-LCP-P0001
LCP-VSL-00002 (LAW Melter 2 -MV-LCP-P0002
Concentrate Receipt Vessel) -MVD-LCP-P0004

-MVD-LCP-P0005
-Ni D-LCP-POOO 1
-P1-PO1T-P0002
-P1-POIT-POO 11

LAW Melter Feed Process System LFP 24590-LAW Section 4.1.3.1; Tables 4-3 and 4-6; and Figures LFP-VSL-00001 = 9,123
-M5-V17T-POOO1 4A-1 and 4A-3 of Operating Unit 10, Chapter 4.0

LFP-VSL-00001 (Melter 1 Feed -M5-V17T-P0002 of this Permit. LFP-VSL-00002 = 9,123
Preparation Vessel) -M6-LFP-P0001

-M6-LFP-P0003 LFP-VSL-00003 = 9,123
LFP-VSL-00002 (Melter 1 Feed Vessel) -MV-LFP-P0001

-MV-LFP-P0002 LFP-VSL-00004 = 9,123
LFP-VSL-00003 (Melter 2 Feed -MV-LFP-P0004
Preparation Vessel) -MV-LFP-P0005

-MVD-LFP-P0007
LFP-VSL-00004 (Melter 2 Feed Vessel) -MVD-LFP-P0008

-MVD-LFP-POO10
-MVD-LFP-POO 11
-PI-PO1T-P0002
-PI-POlT-POO10
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.B - LAW Vitrification Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank Unit Designation Engineering Narrative Description, Tables & Figures Maximum
Systems Name Description Capacity

(Drawing Nos, (gallons)
Specification Nos,

etc.)
-PI-P01T-P0011
-NiD-LFP-P0004
-NiD-LFP-P0006

LAW Secondary Off-gas/Vessel Vent LVP 24590-LAW Section 4.1.3.3; Tables 4-3 and 4-6; and Figures LVP-TK-00001= 14,232
Process System -M5-V17T-P0011 4A-I and 4A-3 of Operating Unit 10, Chapter 4.0

-Pl-PO1T-P0004 of this Permit.
LVP-TK-0000 1 (LAW Caustic Collection -P1-PO1T-P0009
Tank) -MT-LVP-P0004

-MTD-LVP-P0001
-NiD-LVP-P0002

LAW Primary Off-gas Process System LOP 24590-LAW Section 4.1.3.3; Tables 4-3 and 4-6; and Figures LOP-VSL-00001 = 9,056
-M5-V17T-P0007 4A-1 and 4A-3 of Operating Unit 10, Chapter 4.0

LOP-VSL-00001 (LAW Melter 1 SBS -M5-V17T-P0008 of this Permit. LOP-VSL-00002 = 9,056
Condensate Vessel) -M6-LOP-P0001

-M6-LOP-P0002
LOP-VSL-00002 (LAW Melter 2 SBS -MV-LOP-P0001
Condensate Vessel) -MV-LOP-P0002

-MVD-LOP-P0004
-MVD-LOP-P0005
-NiD-LOP-P0002
-P1-P01T-P0002
-PI-P01T-P0010

LAW Vitrification Plant Radioactive RLD 24590-LAW Section 4.1.3.4; Tables 4-3 and 4-6; and Figures RLD-VSL-00003 = 25,780

Liquid Waste Disposal System -M5-V17T-P0014 4A-1 and 4A-3 of Operating Unit 10, Chapter 4.0
-M6-RLD-P0001 of this Permit. RLD-VSL-00004 = 7696
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07/2009 WA7890008967, PaI, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.B - LAW Vitrification Plant Tank Systems Description

Dangerous and/or Mixed Waste Tank Unit Designation Engineering Narrative Description, Tables & Figures Maximum
Systems Name Description Capacity

(Drawing Nos, (gallons)
Specification Nos,

etc.)
RLD-VSL-00003 (Plant Wash Vessel) -M6-RLD-P0002

-M6-RLD-P0003 RLD-VSL-00005 = 25,780
RLD-VSL-00004 (C3/C5 Drains/Sump -MVD-RLD-POO01
Collection Vessel) -MVD-RLD-P0006

-MVD-RLD-P0007
RLD-VSL-00005 (SBS Condensate -MV-RLD-P0001
Collection Vessel) -MV-RLD-P0002

-MV-RLD-P0003
-Pl-POlT-P0001
-P1-PO1T-P0002
-Pl-P01T-P0007
-P1-PO1T-P0010
-PI-PO1T-P0011
-NiD-RLD-POO01
-NID-RLD-P0002
-NiD-RLD-P0005
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1
2

Table III.10.E.C - HLW Vitrification Plant Tank Systems Description

Mixed Waste Tank Systems Unit Designation Engineering Narrative Description, Tables & Figures Maximum Capacity
Name Description (gallons)

(Drawing Nos,
Specification Nos,

etc.)
HLW Concentrate Receipt Process HCP 24590-HLW Section 4.1.4.1; Tables 4-4 and 4-6; Figures 4A-

System -M5-Vl7T-POOO1 1 and 4A-4 of Operating Unit 10, Chapter 4.0 of
-M6-HCP-P0001 this Permit.

The HCP Tank System has ancillary -M6-HCP-P0002
equipment only.
HLW Melter Feed Process System HFP 24590-HLW Section 4.1.4.1; Tables 4-4 and 4-6; Figures 4A- HFP-VSL-00001 = 8,370

-3YD-HFP-0000 la 1 and 4A-4 of Operating Unit 10, Chapter 4.0 of

HFP-VSL-00001 (HLW Melter 1 Feed -M5-Vl7T-POOO1 this Permit. HFP-VSL-00002= 8,370
Preparation Vessel) -M6-HFP-P0001

-M6-HFP-P0002 HFP-VSL-00005 = 8370
HFP-VSL-00002 (HLW Melter 1 Feed -M6-HFP-P0007
Vessel) -M6-HFP-P0008 HFP-VSL-00006 = 8,370

-M6-HFP-P20001
HFP-VSL-00005 (HLW Melter 2 Feed -M6-HFP-P20002
Preparation Vessel) -M6-HFP-P20007

-M6-HFP-P20008
HFP-VSL-00006 (HLW Melter 2 Feed -MVD-HFP-P00l0
Vessel) -MVD-HFP-POO I1

-MVD-HFP-POO14
-MVD-HFP-POO15
-MV-HFP-POO01
-MV-HFP-P0002
-MV-HFP-P0003
-MV-HFP-P0004
-MV-HFP-P0006
-MV-HFP-P0007
-MV-HFP-P0008
-MV-HFP-P0009
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07 009 WA7890008 9 , Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table I.10.E.C - HLW Vitrification Plant Tank Systems Description

Mixed Waste Tank Systems Unit Designation Engineering Narrative Description, Tables & Figures Maximum Capacity
Name Description (gallons)

(Drawing Nos,
Specification Nos,

etc.)
-MV-HFP-POO10
-MV-HFP-POO1 1
-MV-HFP-POO12
-MV-HFP-POO13
-MV-HFP-POO14
-MV-HFP-POO15
-MV-HFP-POO16
-MV-HFP-POO17
-NiD-HFP-P0003
-NiD-HFP-P0004
-P1-P01T-P0002
-P1-PO1T-P0009

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Melter Off-eas Treatment Process HOP 24590-HLW Section 4.1.4.3; Tables 4-4 and 4-6; Figures 4A- HOP-VSL-00903 = 9891
System -3YD-HOP-0000 1 1 and 4A-4 of Operating Unit 10, Chapter 4.0 of

-M5-V17T-P0003 this Permit. HOP-VSL-00904= 9891
HOP-VSL-00903 (Melter 1 SBS -M5-V17T-P20003
Condensate Receiver Vessel) -M6-HOP-P0004

-M6-HOP-P0006
HOP-VSL-00904 (Melter 2 SBS -M6-HOP-P20004
Condensate Receiver Vessel) -M6-HOP-P20006

-MVD-HOP-P0001
-MVD-HOP-POO12
-MV-HOP-P0001
-MV-HOP-P0003
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.C - HLW Vitrification Plant Tank Systems Description

Mixed Waste Tank Systems Unit Designation Engineering Narrative Description, Tables & Figures Maximum Capacity
Name Description (gallons)

(Drawing Nos,
Specification Nos,

etc.)
-NiD-HOP-P0009
-Pl-P01T-P0001

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVO0-TP002
-3PS-MVOO-TP003

HLW Canister Decontamination HDH 24590-HLW Section 4.1.4.7; Tables 4-4 and 4-6; Figures 4A- HDH-VSL-00001= 3314
Handling System -M5-V17T-P0006 1 and 4A-4 of Operating Unit 10, Chapter 4.0 of

-M6-HDH-P0001 this Permit. HDH-VSL-00002 =630
HDH-VSL-00001 (Rinse Tunnel Canister -M6-HDH-P0002
Rinse Vessel) -M6-HDH-P20001 HDH-VSL-00003 = 5315

-MO-H DH-P0012001
HDH-VSL-00002 (Canister Decon Vessel -MO-HDH-POO12002 HDH-VSL-00004 = 630
1) -MV-HDH-P0003

-MV-HDH-P0004
HDH-VSL-00003 (Waste Neutralization -MV-HDH-P0005
Vessel) -MV-HDH-P0006

-MV-HDH-P0007
HDH-VSL-00004 (Canister Decon Vessel -MVD-HDH-P0003
2) -MVD-HDH-P0006

-MVD-HDH-P0009
-MVD-HDH-POO12
-NiD-HDH-P0003
-NiD-HDH-P0005
-NiD-HDH-P0007
-Pl-PO1T-P0001
-Pl-POIT-P0002
-3YD-HDH-00002a
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07 09 WA7890008 90, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.C - HLW Vitrification Plant Tank Systems Description

Mixed Waste Tank Systems Unit Designation Engineering Narrative Description, Tables & Figures Maximum Capacity
Name Description (gallons)

(Drawing Nos,
Specification Nos,

etc.)

24590-WTP
-3PS-G000-TP002
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MV0O-TP003

HLW Melter Cave Support Handling HSH 24590-HLW Section 4.1.4.7; Tables 4-4 and 4-6; Figures 4A- HSH-TK-00001 = 3,718
System -MO-HSH-P0072 1 and 4A-4 of Operating Unit 10, Chapter 4.0 of

-M0-HSH-P0075 this Permit. HSH-TK-00002 = 3,718
HSH-TK-0000 1 (Decontamination Tank -M6-RLD-P0003
Melter Cave 1) -NiD-HSH-P0001

-P1-P01T-P0002
HSH-TK-00002 (Decontamination Tank
Melter Cave 2)

HLW Vitrification Plant Radioactive RLD 24590-HLW Section 4.1.5.5; Tables 4-4 and 4-6; Figures 4A- RLD-VSL-00002 = 366
Liquid Waste Disposal System -3YD-RLD-0000 1 a 1 and 4A-4 of Operating Unit 10, Chapter 4.0 of

-M5-V17T-P0007001 this Permit. RLD-VSL-00007 = 18,145
RLD-VSL-00002 (Off-gas Drains -M5-V17T-P0007002
Collection Vessel) -M6-RLD-P0001 RLD-VSL-00008 = 13,774

-M6-RLD-P0002
RLD-VSL-00007 (Acidic Waste Vessel) -M6-RLD-P0006

-M6-RLD-P0007
RLD-VSL-00008 (Plant Wash & Drain -M6-RLD-P0014
Vessel) -MV-RLD-P0002

-MV-RLD-P0003
-MVD-RLD-P0005
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.C - HLW Vitrification Plant Tank Systems Description

Mixed Waste Tank Systems Unit Designation Engineering Narrative Description, Tables & Figures Maximum Capacity
Name Description (gallons)

(Drawing Nos,
Specification Nos,

etc.)
-MVD-RLD-P0007
-MVD-RLD-P0008
-NiD-RLD-P0001
-NiD-RLD-P0006
-NiD-RLD-POO13
-Pl-PO1T-P0001
-P1-PO1T-P0002

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Footnotes:
aSystem Descriptions are maintained in the Adinistrative Record, and are listed here for information only.

1
2
3
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07009 WA7890008 9 , Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.D - Analytical Laboratory Tank Systems Description

Mixed Waste Tank Systems Unit Designation Engineering Narrative Description, Tables & Figures Maximum
Name Description Capacity

(Drawing Nos, (gallons)
Specification Nos,
etc.)

Radioactive Liquid Waste Disposal RLD 24590-LAB Section 4.1.5.5; Table 4-5 and 4-6 of Operating RLD-VSl-00 164 = 3180
System -3YD-RLD-00001a Unit 10, Chapter 4.0 of this Permit.

-M5-V17T-P0029 RLD-VSL-00165 = 9100
RLD-VSL-00 164 (Lab Area Sink Drain -M6-RLD-P0001
Collection Vessel) -M6-RLD-P0002

-M6-RLD-P0006
RLD-VSL-00 165 (Hot Cell Drain Collection -M6-RLD-P0007
Vessel) -M6-RLD-P0008

-MVD-RLD-PO164
-MVD-RLD-PO165
-MV-RLD-P0001
-MV-RLD-P0003
-NiD-RLD-P0002
-NiD-RLD-P0003
-P1-60-P0007
-P1 -60-P0008
-P 1-60-POO 10

24590-WTP
-3PS-GOOO-TP002
-3PS-MV00-TP001
-3PS-MVO0-TP002
-3PS-MVOO-TP003

Footnotes:
aSystem Descriptions are maintained in the Adinistrative Record, and are listed here for information only.

2
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

I
Table III.10.E.E - Pretreatment Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration
Locator or Control or Control Range or Numerical Limits) Method No. and

(including Device Device Setpoint Frequency
P&ID) (Tag No.)

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00071 a Applicable Detector

PWD-SUMP- Not Bubbler RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00040a Applicable Leak

Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00001 a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00001Aa Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00002a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00002Aa Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00003a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00004a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00005a Applicable Detector
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07 09 WA7890008 9 , Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.E - Pretreatment Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration

Locator or Control or Control Range or Numerical Limits) Method No. and
(including Device Device Setpoint Frequency

P&ID) (Tag No.)
PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00006a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00007a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00008a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00009a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00010a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00011 a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00012 a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00013a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00026 a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
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07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.E - Pretreatment Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration
Locator or Control or Control Range or Numerical Limits) Method No. and

(including Device Device Setpoint Frequency
P&ID) (Tag No.)
00028a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00029a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00031 a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00032a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00033a Applicable Detector

PWD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00036a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00003a Applicable Detector

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Footnotes:
aLocator (including P&ID designator) is located on Permit Table 111.1 0.E J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps and Floor
Drains.

2
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07009 WA789000897, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

I

Table III.10.E.F - LAW Vitrification Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration

Locator or Control or Control Range or Numerical Limits) Method No. and
(including Device Device Setpoint Frequency

P&ID) (Tag No.)
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00028a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00029a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00030a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00031 a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00032a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00035a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00036a Applicable Detector

LVP-FD-00001a Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
Applicable Detector

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
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Table III.10.E.F - LAW Vitrification Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips
Name and Parameter Instrument Instrument Range Operating Accuracy (Description &
Locator or Control or Control Range or Numerical Limits)

(including Device Device Setpoint
P&ID) (Tag No.)

Instrument
Calibration

Method No. and
Frequency

Footnotes:
aLocator (including P&ID designator) is located on Permit Table 111.1 O.E L - LAW Vitrification Plant Tank Systems Secondary Containment Systems Including Sumps and

Floor Drains.
1
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Table III.10.E.G - HLW Vitrification Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration

Locator or Control or Control Range or Numerical Limits) Method No. and
(including Device Device Setpoint Frequency

P&ID) (Tag No.)
HCP-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00001a Applicable Detector

RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00001a Applicable Detector

HOP-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00003 a Applicable Detector

HOP-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00008 a Applicable Detector

HDH-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00001a Applicable Detector

HDH-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00002a Applicable Detector

HDH-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00003 a Applicable Detector

HFP-SUMP- Not None RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00001a Applicable

HFP-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00002a Applicable Detector
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Table III.10.E.G - HLW Vitrification Plant Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration

Locator or Control or Control Range or Numerical Limits) Method No. and
(including Device Device Setpoint Frequency

P&ID) (Tag No.)

HFP-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00005a Applicable Detector

HFP-SUMP- Not None RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00004a Applicable

HSH-SUMP- Not Bubbler RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00003a Applicable

HSH-SUMP- Not Bubbler RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00007a Applicable

HSH-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00008a Applicable Detector

HSH-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED
00009a Applicable Detector

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
Footnotes:
aLocator (including P&ID designator) is located on Permit Table II.10.E N - HLW Vitrification Plant Tank Systems Secondary Containment Systems Including Sumps and
Floor Drains.
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Table III.10.E.H - Laboratory Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration

Locator or Control or Control Range or Numerical Limits) Method No. and
(including Device Device Setpoint Frequency

P&ID) (Tag No.)
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00041a Applicable Detector
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00042a Applicable Detector
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00043Aa Applicable Detector
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00043Ba Applicable Detector
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00044a Applicable Detector
RLD-SUMP- Not Radar Leak RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00045a Applicable Detector
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00002a Applicable
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00004a Applicable
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00005a Applicable
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00006a Applicable
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00007a Applicable
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00008a Applicable
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

00009a Applicable
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Table III.10.E.H - Laboratory Tank System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Trips Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy (Description & Calibration

Locator or Control or Control Range or Numerical Limits) Method No. and
(including Device Device Setpoint Frequency

P&ID) (Tag No.)
RLD-LDB- Not RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED Not Applicable RESERVED

0001 a Applicable
RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aLocator (including P&ID designator) is located on Permit Table 111.10.E P - Laboratory Tank Systems Secondary Containment Systems Including Sumps and Floor Drains.
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Table III.10.E.I - Pretreatment Plant Tank Systems Primarya Containment Sump Systems

Sump I.D.# & Room Maximum Sump Capacity Sump Dimensionsb (feet) & Engineering Description
Location (gallons) Materials of Construction (Drawing Nos., Specifications

Nos., etc.)
RESERVED RESERVED RESERVED RESERVED

Footnotes:
a Primary sumps are defined in Permit Section 111.1 0.C, and must comply with dangerous waste tank system requirements for tanks as
described in WAC-173-303-640.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-SUMP-00071 55.1 Dry Sump 30"Dia x 18"Deep Epoxy 24590-PTF
P-B005 (Pit-19, El. -19') -M6-PWD-P0041

-P1-P01T-P0006

PWD-SUMP-00040 233.7 Dry Sump 60"x30"x30" 24590-PTF
P-B002 (Pit-45, El. -45') 6Mo -M6-PWD-P0012

-P1-P01T-P0006

PWD-SUMP-00001 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0108B (El. 0') 304L -M6-PWD-P0008

I _ _ I -P1-P01T-P0001
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-SUMP-00001A 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0108C (El. 0') 304L -M6-PWD-P0010

-P1-P01T-P0001

PWD-SUMP-00002 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0108A (El. 0') 304L -M6-PWD-P0008

-P1-P01T-P0001

PWD-SUMP-00002A 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0108 (El. 0') 304L -M6-PWD-POO10

-P1-PO1T-P0001

PWD-SUMP-00003 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0 106 (El. 0') 304L -M6-PWD-P0008

-P1-POl T-POOOI

PWD-SUMP-00004 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0 104 (El. 0') 304L -M6-PWD-P0008

-P1-P01T-P0001

PWD-SUMP-00005 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0102A (El. 0') 304L -M6-PWD-P0008

-P1-PO1T-P0001

PWD-SUMP-00006 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0102 (El. 0') 304L -M6-PWD-P0008
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No;'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

-P1-P01T-P0001

PWD-SUMP-00007 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0 109 (El. 0') 304L -M6-PWD-P0009

-P1-P01T-P0001

PWD-SUMP-00008 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0 111 (El. 0') 304L -M6-PWD-P0009

-P1-P01T-P0001

PWD-SUMP-00009 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-01 12 (El. 0') 304L -M6-PWD-P0009

-P1-P01T-P0001
PWD-SUMP-00010 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF

P-0 113 (El. 0') 304L -M6-PWD-P0009
-P-PO1T-POO01

PWD-SUMP-000 11 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-01 14 (El. 0') 304L -M6-PWD-P0009

-P1-P01T-P0001

PWD-SUMP-00012 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0 117 (El. 0') 304L -M6-PWD-P0009

-P1-P01T-P0001

PWD-SUMP-00013 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0117A (El. 0') 304L -M6-PWD-POO14

-P1-P01T-P0001
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensions' (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-SUMP-00026 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0123 (Hot Cell, El. 0') 316L -M6-PWD-POO14

-P1-P01T-P0001

PWD-SUMP-00028 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0123 (Hot Cell, El. 0') 316L -M6-PWD-POO14

-P1-POlT-POO01

PWD-SUMP-00029 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0123 (Hot Cell, El. 0') 316L -M6-PWD-POO14

-P1-P01T-P0001

PWD-SUMP-00031 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0 119 (El. 0') 304L -M6-PWD-P0010

-Pi-P0lT-P0001

PWD-SUMP-00032 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0123A (Maintenance Cave, 316L -M6-PWD-P0010

El. 0') -P1-P01T-P0001

PWD-SUMP-00033 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0123A (Maintenance Cave, 316L -M6-PWD-P0010

El. 0') -P1-P01T-P0001

PWD-SUMP-00036 73.5 Dry Sump 30" Dia. By -28" deep 24590-PTF
P-0118 (El. 0') 304L -M6-PWD-POO12

-PI-PO1T-POOOI
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PJV-ZF-00027-S11B-02 60 N/A 2" Dia. 24590-PTF
P-0 101 (PJV-BULGE-0000 1 316L -M6-PJV-P0002

Drain, El. 0')
PWD-ZF-00004-Sl 1B-02 60 N/A 2" Dia. 24590-PTF

P-0105 (PVP-BULGE-00001 316L -M6-PVP-P0003
Drain, El. 0')

PWD-ZF-00005-S1 1B-02 60 N/A 2" Dia. 24590-PTF
P-0 101 A (PVP-BULGE- 316L -M6-PVP-P0003

00002 Drain, El. 0')
RDP-ZF-00016-S11B-02 60 N/A 2" Dia. 24590-PTF
P-0110A (RDP-BULGE- 316L -M6-RDP-P0001

00010 Drain, El. 0')
TCP-PH-00032-SI 1B-02 60 N/A 2" Dia. 24590-PTF

P-01 16 (TCP-BULGE-00004 316L -M6-TCP-P0001
Drain, El. 0')

TEP-ZF-02066-S1 IB-0 11/2 40 N/A 1-1/2" Dia. 24590-PTF
P-011OA (TEP-BULGE- 316L -M6-TEP-P0001

00006 Drain, El. 0')
CNP-ZF-00043-S1 1B-03 160 N/A 3" Dia. 24590-PTF

P-0207 (CNP-BULGE-00008 316L -M6-CNP-P0002
Drain, El. 28')

PWD-ZF-03000-S1 IB-06 939 N/A 6" Dia. 24590-PTF
P-0123 (Hot Cell, El.0') 316L -M6-PWD-POO 11

PWD-ZF-03001-Si 1B-06 939 N/A 6" Dia. 24590-PTF
P-0 123 (Hot Cell, El.0') 316L -M6-PWD-P001 1

PWD-FD-00432 155 N/A 6" Dia. 24590-PTF
P-0201 Drain, El. 28' 316L -M6-PWD-P0044
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensions" (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00452 706 N/A 8" Dia. 24590-PTF
P-0201 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00456 155 N/A 6" Dia. 24590-PTF
P-0201A Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00341 155 N/A 6" Dia. 24590-PTF
P-0201A Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00351A 52 N/A 3" Dia. 24590-PTF
P-0201A Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00451 706 N/A 8" Dia. 24590-PTF
P-0203 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00339 155 N/A 6" Dia. 24590-PTF
P-0203 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00450 706 N/A 8" Dia. 24590-PTF
P-0203 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00450A 155 N/A 6" Dia. 24590-PTF
P-0203 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00449A 52 N/A 3" Dia. 24590-PTF
P-0203 Drain, El. 28' 316L -M6-PWD-P0044
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00449 706 N/A 8" Dia. 24590-PTF
P-0203A Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00338 155 N/A 6" Dia. 24590-PTF
P-0203A Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00337 155 N/A 6" Dia. 24590-PTF
P-0203B Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00448 706 N/A 8" Dia. 24590-PTF
P-0203B Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00447A 52 N/A 3" Dia. 24590-PTF
P-0203B Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00447 706 N/A 8" Dia. 24590-PTF
P-0204 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00336 155 N/A 6" Dia. 24590-PTF
P-0204 Drain, El. 28' 316L -M6-PWD-P0044

PWD-FD-00397 155 N/A 6" Dia. 24590-PTF
P-0206 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00443 706 N/A 8" Dia. 24590-PTF
P-0206 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00398A 52 N/A 3" Dia. 24590-PTF
P-0207 Drain, El. 28' 316L -M6-PWD-P0043
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00398 155 N/A 6" Dia. 24590-PTF
P-0207 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00399 155 N/A 6" Dia. 24590-PTF
P-0208 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00400 52 N/A 3" Dia. 24590-PTF
P-0209 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00444 706 N/A 8" Dia. 24590-PTF
P-0209 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00401 155 N/A 6" Dia. 24590-PTF
P-0209 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00402 155 N/A 6" Dia. 24590-PTF
P-0210 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00445 706 N/A 8" Dia. 24590-PTF
P-0210 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00445A 706 N/A 8" Dia. 24590-PTF
P-0212 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00442 52 N/A 3" Dia. 24590-PTF
P-0212 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00404 155 N/A 6" Dia. 24590-PTF
P-0212 Drain, El. 28' 316L -M6-PWD-P0043
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00404A 155 N/A 6" Dia. 24590-PTF
P-0212 Drain, El. 28' 316L -M6-PWD-P0043

PWD-FD-00446 706 N/A 8" Dia. 24590-PTF
P-0212 Drain, El. 28' 316L -M6-PWD-P0043

PVP-ZY-00036-SllB-03 RESERVED N/A RESERVED 24590-PTF
from PVP-BULGE-00002 -M6-PVP-POOO 18
(Vessel Vent HEME Drain

Vessel Pump Bulge)
PWD-FD-00002 255 N/A 4" Dia 24590-PTF

P-0335 Drain, El. 56' (Note 1) 316L -M6-PWD-P00 11
PWD-FD-00003 255 N/A 4" Dia 24590-PTF

P-0335 Drain, El. 56' (Note 1) 316L -M6-PWD-P001 1
PWD-FD-00313 140 N/A 6" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
PWD-FD-00314 655 N/A 8" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
PWD-FD-00315 655 N/A 8" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
PWD-FD-00316 140 N/A 6" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
PWD-FD-003117 140 N/A 6" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
PWD-FD-00318 655 N/A 8" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
PWD-FD-00319 140 N/A 6" Dia 24590-PTF

P-0303B Drain, El. 56' 316L -M6-PWD-P0044
Part III, Operating Unit Conditions

Page 87 of 283



07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensions' (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00322 140 N/A 6" Dia 24590-PTF
P-0303B Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00323 140 N/A 6" Dia 24590-PTF
P-0304 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00324 140 N/A 6" Dia 24590-PTF
P-0304 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00325 140 N/A 6" Dia 24590-PTF
P-0304 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00326 140 N/A 6" Dia 24590-PTF
P-0304 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00327 140 N/A 6" Dia 24590-PTF
P-0304 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00328 655 N/A 8" Dia 24590-PTF
P-0303 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00329 140 N/A 6" Dia 24590-PTF
P-0303 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00333 140 N/A 6" Dia 24590-PTF
P-0324 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00334 140 N/A 6" Dia 24590-PTF
P-0302 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00335 655 N/A 8" Dia 24590-PTF
P-0302 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00384 655 N/A 8" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00385 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00386 655 N/A 8" Dia 24590-PTF
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensions' (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

P-0307 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00387 140 N/A 6" Dia 24590-PTF
P-0307 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00388 140 N/A 6" Dia 24590-PTF
P-0307 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00389 140 N/A 6" Dia 24590-PTF
P-0317 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00390 655 N/A 8" Dia 24590-PTF
P-0317 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00391 140 N/A 6" Dia 24590-PTF
P-0317 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00392 140 N/A 6" Dia 24590-PTF
P-0317 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00393 140 N/A 6" Dia 24590-PTF
P-0317 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00394 140 N/A 6" Dia 24590-PTF
P-0317 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00458 140 N/A 6" Dia 24590-PTF
P-0324 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00459 140 N/A 6" Dia 24590-PTF
P-0324 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00460 655 N/A 8" Dia 24590-PTF
P-0324 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00461 140 N/A 6" Dia 24590-PTF
P-0302 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00462 140 N/A 6" Dia 24590-PTF
P-0302 Drain, El. 56' 316L -M6-PWD-P0044
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensions' (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00463 655 N/A 8" Dia 24590-PTF
P-0302 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00464 655 N/A 8" Dia 24590-PTF
P-0301 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00465 140 N/A 6" Dia 24590-PTF
P-0301 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00466 140 N/A 6" Dia 24590-PTF
P-0301 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00469 140 N/A 6" Dia 24590-PTF
P-0336 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00470 655 N/A 8" Dia 24590-PTF
P-0336 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00471 140 N/A 6" Dia 24590-PTF
P-0336 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00472 140 N/A 6" Dia 24590-PTF
P-0336 Drain, El. 56' 316L -M6-PWD-P0044

PWD-FD-00503 104 N/A 4" Dia 24590-PTF
P-0332B Drain, El. 56' 316L -M6-PWD-P0011

PWD-FD-00508 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00509 655 N/A 8" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00510 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00511 140 N/A 6" Dia 24590-PTF
P-0332B Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00512 140 N/A 6" Dia 24590-PTF
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

P-0320 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00513 140 N/A 6" Dia 24590-PTF
P-0320 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00514 140 N/A 6" Dia 24590-PTF
P-0320 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00515 140 N/A 6" Dia 24590-PTF
P-0325 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00516 140 N/A 6" Dia 24590-PTF
P-0325 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00517 655 N/A 8" Dia 24590-PTF
P-0325 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00518 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00519 655 N/A 8" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00520 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00521 655 N/A 8" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00522 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00523 655 N/A 8" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00524 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043

PWD-FD-00527 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 316L -M6-PWD-P0043
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensions" (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00528 140 N/A 6" Dia 24590-PTF
P-0311 Drain, El. 56' 304L -M6-PWD-P0043

PWD-FD-00286 655 N/A 8" Dia 24590-PTF
P-0407 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00287 140 N/A 6" Dia 24590-PTF
P-0407 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00288 140 N/A 6" Dia 24590-PTF
P-0407 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00289 655 N/A 8" Dia 24590-PTF
P-0407 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00290 140 N/A 6" Dia 24590-PTF
P-0407 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00291 140 N/A 6" Dia 24590-PTF
P-0426 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00292 140 N/A 6" Dia 24590-PTF
P-0426 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00293 140 N/A 6" Dia 24590-PTF
P-0426 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00298 140 N/A 6" Dia 24590-PTF
P-0425 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00309 655 N/A 8" Dia 24590-PTF
P-0402 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00310 140 N/A 6" Dia 24590-PTF
P-0402 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00311 140 N/A 6" Dia 24590-PTF
P-0402 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00312 655 N/A 8" Dia 24590-PTF
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

P-0402 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00376 655 N/A 8" Dia 24590-PTF
P-0415 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00377 140 N/A 6" Dia 24590-PTF
P-0415 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00378 140 N/A 6" Dia 24590-PTF
P-0415 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00379 140 N/A 6" Dia 24590-PTF
P-0415 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00380 140 N/A 6" Dia 24590-PTF
P-0415A Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00381 140 N/A 6" Dia 24590-PTF
P-0415A Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00382 655 N/A 8" Dia 24590-PTF
P-0415A Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00383 140 N/A 6" Dia 24590-PTF
P-0415A Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00557 140 N/A 6" Dia 24590-PTF
P-0430 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00559 665 N/A 8" Dia 24590-PTF
P-0430 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00561 140 N/A 6" Dia 24590-PTF
P-0430 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00563 665 N/A 8" Dia 24590-PTF
P-0411 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00564 140 N/A 6" Dia 24590-PTF
P-0411 Drain, El. 77' 304L -M6-PWD-P0043
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00565 665 N/A 8" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00566 665 N/A 8" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0043

PWD-FD-00571 140 N/A 6" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00572 140 N/A 6" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00573 140 N/A 6" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00574 140 N/A 6" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00575 140 N/A 6" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00576 140 N/A 6" Dia 24590-PTF
P-0410 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00583 655 N/A 8" Dia 24590-PTF
P-0422A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00584 140 N/A 6" Dia 24590-PTF
P-0422A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00585 140 N/A 6" Dia 24590-PTF
P-0422A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00586 655 N/A 8" Dia 24590-PTF
P-0422A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00588 655 N/A 8" Dia 24590-PTF
P-0423 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00589 140 N/A 6" Dia 24590-PTF
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

P-0402 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00590 655 N/A 8" Dia 24590-PTF
P-0423 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00591 655 N/A 8" Dia 24590-PTF
P-0423 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00592 655 N/A 8" Dia 24590-PTF
P-0423 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00593 140 N/A 6" Dia 24590-PTF
P-0423 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00594 655 N/A 8" Dia 24590-PTF
P-0423 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00595 140 N/A 6" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00596 140 N/A 6" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00597 140 N/A 6" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00598 655 N/A 8" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00599 655 N/A 8" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00600 655 N/A 8" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00604 140 N/A 6" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00605 140 N/A 6" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044
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Table III.10.E.J - Pretreatment Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Drain Line Maximum Sump Sump, Bulge or Drain Line Engineering Description
I.D.# & Room Location Sump/Bulge Type/Nominal Dimensionsa (inches) & (Drawing No.'s, Specifications

(gallons) or Drain Operating Volume Materials of Construction No.'s, etc.)
Line (gallons per (gallons)
minute) Capacity

PWD-FD-00606 140 N/A 6" Dia 24590-PTF
P-043 IA Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00607 140 N/A 6" Dia 24590-PTF
P-0431A Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00629 655 N/A 8" Dia 24590-PTF
P-0425 Drain, El. 77' 304L -M6-PWD-P0044

PWD-FD-00630 140 N/A 8" Dia 24590-PTF
P-0425 Drain, El. 77' 304L -M6-PWD-P0044
CRP-BULGE-00001 RESERVED RESERVED RESERVED 24590-PTF

P-0317, El. 56' -Pl-POlT-P0003
CXP-BULGE-00004 RESERVED RESERVED RESERVED 24590-PTF

P-0317, El. 56' -Pl-POIT-P0003
UFP-BULGE-00001 RESERVED N/A RESERVED 24590-PTF

P-0301 (Ultra Filter Bulge, -Pl-POlT-P0003
El. 56')

UFP-BULGE-00002 RESERVED N/A RESERVED 24590-PTF
P-0301 (Ultra Filter Bulge, -Pl-POlT-P0003

El. 56')
RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
Note #1: These are special cases due to their location in equipment berms. The capacity for these drain lines is based on a unique bounding case for
liquid spillage.
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1
2

Table III.10.E.K - LAW Vitrification Plant Tank Systems Primary' Containment Sump Systems

Sump I.D.# & Room Maximum Sump Capacity Sump Dimensionsb (feet) & Engineering Description (Drawing Nos.,
Location (gallons) Materials of Construction Specifications Nos., etc.)

RESERVED RESERVED RESERVED RESERVED

Footnotes:
a Primary sumps are defined in Permit Section III.10.C, and must comply with dangerous waste tank system requirements for tanks as described in WAC-173-
303-640.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table III.10.E.L - LAW Vitrification Plant Tank Systems Secondary Containment Systems
Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Sump or Drain Line Dimensions' Engineering Description
& Room Location (gallons) or Drain Type/Nominal (inches) & Materials of (Drawing Nos., Specifications

Line (gallons per Operating Volume Construction Nos., etc.)
minute) Capacity (gallons)

RLD-SUMP-00028 59 Dry Sump 24" Dia. By 30" deep 24590-LAW
L-B001B (C3/C5 304L or higher grade -M6-RLD-P0002

Drains/Sump Collection
Vessel Cell, El. -21')
RLD-SUMP-00029 46 Dry Sump 30" Dia. By 15" deep 24590-LAW

L-0123 (Process Cell, El. +3' 304L or higher grade -M6-RLD-P0003
-Pl-POlT-P0002

-P1-PO1T-P0010

Part III, Operating Unit Conditions
Page 97 of 283

3
4
5
6
7



07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.E.L - LAW Vitrification Plant Tank Systems Secondary Containment Systems
Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Sump or Drain Line Dimensions' Engineering Description
& Room Location (gallons) or Drain Type/Nominal (inches) & Materials of (Drawing Nos., Specifications

Line (gallons per Operating Volume Construction Nos., etc.)
minute) Capacity (gallons)

RLD-SUMP-00030 46 Dry Sump 30" Dia. By 15" deep 24590-LAW
L-0123 (Process Cell, El. 304L or higher grade -M6-RLD-P0003

+3') -LAW-P1-P01T-P0002

-PI-POIT-P0010

RLD-SUMP-00031 46 Dry Sump 30" Dia. By 15" deep 24590-LAW
L-0124 Process Cell Sump, 304L or higher grade -M6-RLD-P0003

El. +3') -PI-PO1T-P0002

-P1-POIT-P0010
RLD-SUMP-00032 46 Dry Sump 30" Dia. By 15" deep 24590-LAW

L-0124 (Process Cell, El. 304L or higher grade -M6-RLD-P0003
+3') -LAW -PI-PO1T-POO10

RLD-SUMP-00033 46 Dry Sump 30" Dia. By 15" deep 24590-LAW
L-0125 (Process Cell, El. 304L or higher grade -M6-RLD-P0003

+3')
RLD-SUMP-00034 46 Dry Sump 30" Dia. By 15" deep 24590-LAW

L-0125 (Process Cell, El. 304L or higher grade -M6-RLD-P0003
+3')

RLD-SUMP-00035 46 Dry Sump 30" Dia. By 15" deep 24590-LAW
L-0 126 (Effluent Cell, El. 304L or higher grade -M6-RLD-P0003

+3') -P1-POIT-P0002

-Pl-POlT-P0010

RLD-SUMP-00036 46 Dry Sump 30" Dia. By 15" deep 24590-LAW
L-0 126 (Effluent Cell, El. 304L or higher grade -M6-RLD-P0003

+3') -Pl-POIT-P0002

-LAW -P1-POlT-POO10
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Sump or Drain Line I.D.# Maximum Sump Sump Sump or Drain Line Dimensionsa Engineering Description
& Room Location (gallons) or Drain Type/Nominal (inches) & Materials of (Drawing Nos., Specifications

Line (gallons per Operating Volume Construction Nos., etc.)
minute) Capacity (gallons)

Drain Line ID# = 60 N/A 2" Dia. - 24590-LAW
RESERVED 316L -M6-RLD-P0002

L-BOO lB (RLD-BULGE-
00001 Drain, El. -21')

Drain Line ID#= 30 N/A 1" Dia. 24590-LAW
RESERVED 316L -M6-RLD-P0002

L-BOO1B (Pump Bulge
[RLD-BULGE-00001]

Drain/Double-Walled Piping
Outer Containment Drain, El.

-21')
Drain Line ID#= 60 N/A 2" Dia. 24590-LAW

RESERVED 6 Mo -M6-LOP-P0001
L-0123 [Primary Offgas

(LOP) Melter 1 Valve Bulge
Drain, El. +3']

Drain Line ID#= 60 N/A 2" Dia. 24590-LAW
RESERVED 316L -M6-LCP-P0001

L-0123 (LCP-BULGE-
00001/2 Drain, El. +3')

RLD-WS-20037-S1IB-01 RESERVED RESERVED RESERVED 24590-LAW
L-0123 (Melter 1 -M6-RLD-P0003

Encasement Assembly Drain,
El. +3')

Drain Line ID#= 60 N/A 2" Dia. 24590-LAW
RESERVED 316L -M6-LFP-P0001

L-0123 (Melter 1 Feed
Prep/Feed Vessel Valve

Bulge Drain, El. +3')
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Table III.10.E.L - LAW Vitrification Plant Tank Systems Secondary Containment Systems
Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Sump or Drain Line Dimensionsa Engineering Description
& Room Location (gallons) or Drain Type/Nominal (inches) & Materials of (Drawing Nos., Specifications

Line (gallons per Operating Volume Construction Nos., etc.)
minute) Capacity (gallons)

Drain Line ID#= 60 N/A 2" Dia. 24590-LAW
RESERVED 6 Mo -M6-LOP-P0002

L-0124 [Primary Offgas
(LOP) Melter 2 Valve Bulge

Drain, El. +3']
Drain Line ID#= 60 N/A 2" Dia. 24590-LAW

RESERVED 316L -M6-LCP-P0002
L-0 124 (LCP-BULGE-00003

Drain, El. +3')
Drain Line ID# = 60 N/A 2" Dia. 24590-LAW

RESERVED 316L -M6-LFP-P0003
L-0 124 (Melter 2 Feed
Prep/Feed Vessel Valve

Bulge Drain, El. +3')
RLD-WS-20033-SlIB-01 RESERVED RESERVED RESERVED 24590-LAW

L-0 124 (Melter 2 -M6-RLD-P0003
Encasement Assembly Drain,

El. +3')
Drain Line ID# = 60 N/A 2" Dia. 24590-LAW

RESERVED 6 Mo -M6-RLD-P0001
L-0126 (Plant Wash

Vessel/SBS Condensate
Collection Vessel Valve

Bulge Drain, El. +3')
LVP-FD-00001 RESERVED N/A RESERVED 24590-LAW

L-0218 (Berm floor drain for -M6-LVP-P0002
LVP-TK-00001, El. 28')
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Table III.10.E.L - LAW Vitrification Plant Tank Systems Secondary Containment Systems
Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Sump or Drain Line Dimensions' Engineering Description
& Room Location (gallons) or Drain Type/Nominal (inches) & Materials of (Drawing Nos., Specifications

Line (gallons per Operating Volume Construction Nos., etc.)
minute) Capacity (gallons)

RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
b aThis sump is routinely accessible for inspections and maintenance.
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Table III.10.E.M - HLW Vitrification Plant Tank Systems Primarya Containment Sump Systems

Table III.10.E.N - HLW Vitrification Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Type Sump or Drain Line Engineering Description (Drawing
& Room Location (gallons) or Drain Dimensions" (inches) & Nos., Specifications Nos., etc.)

Line (gallons per Materials of Construction
minute) Capacity

HCP-SUMP-00001 70 Dry Sump 30" Dia. x 18" Deep 24590-HLW
H-B014 (Wet Process Cell, 6Mo -M6-RLD-P0015

El. -21') -P1-P0lT-P0001
-Pl-P01T-P0008

RLD-SUMP-00001 70 Dry Sump 30" Dia. X 18" Deep 24590-HLW
H-B014 (Wet Process Cell, 6Mo -M6-RLD-P0015

El. -21') -Pl-POIT-P0001
HOP-SUMP-00003 70 Dry Sump 30" Dia. X 18" Deep 24590-HLW
H-B021 (SBS Drain 6Mo -M6-RLD-P0015

Collection Cell No. 1, -P1-PO1T-POOOI
El. -21')

HOP-SUMP-00008 70 Dry Sump 30" Dia. X 18" Deep 24590-HLW
H-B005 (SBS Drain 6Mo -M6-RLD-P20004
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Sump I.D.# & Room Maximum Sump Capacity Sump Dimensionsb (feet) & Engineering Description
Location (gallons) Materials of Construction (Drawing Nos., Specifications

Nos., etc.)
RESERVED RESERVED RESERVED RESERVED

Footnotes:
a Primary sumps are defined in Permit Section 111.1 0.C, and must comply with dangerous waste tank system requirements for tanks as described
in WAC-173-303-640.
bDimensions listed are based on vermitted design. Actual dimensions may vary within plus or minus (TBD).
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Table III.10.E.N - HLW Vitrification Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Type Sump or Drain Line Engineering Description (Drawing
& Room Location (gallons) or Drain Dimensionsa (inches) & Nos., Specifications Nos., etc.)

Line (gallons per Materials of Construction
minute) Capacity

Collection Cell No. 2, -Pl-POT-P0001
El. -21

HDH-SUMP-00001 70 Dry Sump 30" Dia. X 18" Deep 24590-HLW
H-B039B (Canister Rinse 6Mo -M6-RLD-P0016

Tunnel, El. -16.5') -P1-PO1T-P0001
-P1-PO1T-P0009

HDH-SUMP-00002 70 Dry Sump 30" Dia. X 18" Deep 24590-HLW
H-B039A (Bogie 6Mo -M6-RLD-P0016

Decon/Maint. Tunnel- -P1-PO1T-P0001
Canister Rinse, El. -16')

HDH-SUMP-00003 70 Dry Sump 30" Dia. X 18" Deep 24590-HLW
H-B035 (Canister Decon 6Mo -M6-RLD-P0004

Cave, El. -16') -P1-PO1T-P0001
HFP-SUMP-00001 70 Gravity Drain 30" Dia. X 18" Deep 24590-HLW

H-0308 (Active Service Cell 6Mo -M6-RLD-POO15
Melter No.1 El. 37') -P1-P01T-P0004
HFP-SUMP-00002 55.6 Dry Sump 31.5" X 25.5" X 16" 24590-HLW

H-0 117 (Melter Cave No. 1, 6Mo -M6-RLD-P0008
El. 5') -P1-P01T-P0002

-Pl-PO1T-P0009
HFP-SUMP-00004 70 Gravity Drain 30" Dia. X 18" Deep 24590-HLW

H-0302 (Active Service Cell 6Mo -M6-RLD-P20004
Melter No.2 El. 37') -Pl-POlT-P0004
HFP-SUMP-00005 55.6 Dry Sump 31.5" X 25.5" X 16" 24590-HLW

H-0 106 (Melter Cave No. 2 6Mo -M6-RLD- P20005
El. 5') -P1-P01T-P0002

HSH-SUMP-00003 55.6 Dry Sump 31.5" X 25.5" X 16" 24590-HLW
H-0 117 (Melter Cave No. 1, -M6-RLD-P0008

El. 3') 6Mo -P1-P01T-P0002
I -P1-P01T-P0009
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Table III.10.E.N - HLW Vitrification Plant Tank Systems Secondary Containment Systems Including Sumps, Bulges and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Type Sump or Drain Line Engineering Description (Drawing
& Room Location (gallons) or Drain Dimensions' (inches) & Nos., Specifications Nos., etc.)

Line (gallons per Materials of Construction
minute) Capacity

HSH-SUMP-00007 55.6 Dry Sump 31.5" X 25.5" X 16" 24590-HLW
H-0 106 (Melter Cave No. 2, 6Mo -M6-RLD-P20005

El. 3') -Pl-PO1T-P0002
HSH-SUMP-00008 55.6 Dry Sump 31.5" X 25.5" X 16" 24590-HLW

H-3 I OA (Melter No. 1 Equip. 6Mo -M6-RLD-P0003
Decon. Pit Area, El. 0') -Pl-POIT-P0002

HSH-SUMP-00009 55.6 Dry Sump 31.5" 25.5" x 16" 24590-HLW
H-0304A (Melter No. 2 6Mo -M6-RLD-P20003
Equip. Decon. Pit Area, -Pl-PO1T-P0002

El. 0')
RLD-ZF-00330-Sl B-03 20 Floor Drain Overflow Line Size Pipe Dia 3" 24590-HLW

H-B021 (SBS Drain 316L Stainless Steel -M6-RLD-P0015
Collection Cell No. 1)

RLD-ZF-03447-S 1 B-03 20 Floor Drain Overflow Line Size Pipe Dia 3" 24590-HLW
H-B005 (SBS Drain 316L Stainless Steel -M6-RLD-P20004

Collection Cell No. 2)
RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
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Table III.10.E.P - Laboratory Tank Systems Secondary Containment Systems Including Sumps, Bulges and Floor Drains

Sump I.D.# & Room Maximum Sump Sump Sump Dimensions' (inches) & Engineering Description
Location Capacity Type/Nominal Materials of Construction (Drawing Nos., Specifications

(gallons) Operating Volume Nos., etc.)
(gallons)

RLD-SUMP-00041 30 Dry 30" Dia. X -13" Deep 24590-LAB
A-B003 (C3 Effluent Vessel 304L or higher grade -M6-RLD-P0002

Cell, El. -18'7') -P1-60-P0007
-PER-M-02-002

RLD-SUMP-00042 30 Dry 30" Dia. X -13" Deep 24590-LAB
A-B004 (C5 Effluent Vessel 304L or higher grade -M6-RLD-P0001

Cell, El. -19'2') -P1-60-P0007
-PER-M-02-002

RLD-SUMP-00045 1.56 Dry 2'-0" X 2'-6" X 1/2" 24590-LAB
A-B002 (C3 Pump Pit Sump, 304L or higher grade -M6-RLD-P0002

EL -6'-81/2" (LP) -P1-60-P0007
-PER-M-02-002

Part III, Operating Unit Conditions
Page 105 of 283

1
2

Sump I.D.# & Room Maximum Sump Capacity Sump Dimensionsb (feet) & Materials Engineering Description
Location (gallons) of Construction (Drawing Nos., Specifications

Nos., etc.)
RESERVED RESERVED RESERVED RESERVED

Footnotes:
a Primary sumps are defined in Permit Section III.1.C, and must comply with dangerous waste tank system requirements for tanks as described
in WAC-173-303-640.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

3
4
5
6
7
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Table III.10.E.P - Laboratory Tank Systems Secondary Containment Systems Including Sumps, Bulges and Floor Drains

Sump I.D.# & Room Maximum Sump Sump Sump Dimensionsa (inches) & Engineering Description
Location Capacity Type/Nominal Materials of Construction (Drawing Nos., Specifications

(gallons) Operating Volume Nos., etc.)
(gallons)

RLD-SUMP-00043A 1.40 Dry l'-6" X 3'-0" X 1/2" 24590-LAB
A-B007 (C5 Pump Pit Sump, 304L or higher grade -M6-RLD-P0001

EL -6'-7" (LP) -P1-60-P0007
-PER-M-02-002

RLD-SUMP-00043B 1.40 Dry l'-6" X 3'-0" X 1/2" 24590-LAB
A-B005 (C5 Pump Pit Sump, 304L or higher grade -M6-RLD-POO01

EL -6'-7" (LP) -P1-60-P0007
-PER-M-02-002

RLD-SUMP-00044 1.56 Dry 2'-0" X 2'-6" X 1/2" 24590-LAB
A-B006 (C5 Piping Pit Sump, 304L or higher grade -M6-RLD-P0001

EL -6'-7" (LP) -Pl-60-P0007
-PER-M-02-002

RLD-WU-02207-S11 E-04 86 N/A 4" Dia 24590-LAB
A-B003, (C3 Effluent Vessel 316L -M6-RLD-P0002

Cell)
RLD-ZN-02203-Sl lE-04 86 N/A 4" Dia 24590-LAB

A-B004, (C5 Effluent Vessel 316L -M6-RLD-P0001
Cell)

RLD-ZN-03393-S11E-04 86 N/A 4" Dia 24590-LAB
A-B004, (C5 Effluent Vessel 316L -M6-RLD-POO01

Cell)
RLD-ZN-03394-S11E-04 86 N/A 4" Dia 24590-LAB

A-B004, (C5 Effluent Vessel 316L -M6-RLD-P0001
Cell)

RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
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1 III.10.F.

2 III.10.F.l.

3 III.10.F.l.a.

4
5
6
7
8
9

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26

27
28
29
30

31
32
33

34
35
36
37
38
39
40

41
42
43
44

III.10.F.l.a.i.

III.10.F.I.a.ii.

III. 10.F. .b.

III.10.F.l.c.

III.10.F.I.d.

CONTAINMENT BUILDING UNITS

Containment Building Units and Storage Limits

Approved Waste and Storage Limits

The Permittees may store and treat, in containment building units listed in Permit Table
III.10.F.A., as modified by Permit Condition III.10.F.7.d.iv., all dangerous and mixed
waste listed in the Part A Forms, Operating Unit 10, Chapter 1.0 of this Permit, except for
those wastes outside the waste acceptance criteria specified in the WAP, Operating Unit
10, Chapter 3.0, as approved pursuant to Permit Condition 111.10.C.3. Total dangerous
and mixed waste storage at the containment building units will not exceed the sum of the
capacities in column 7 of Permit Table III. 10.F.A., as modified pursuant to Permit
Condition Ill.10.F.7.d.iv.

The Permittees may place and store dangerous and mixed waste only in the containment
building units listed in Permit Table III. 10.F.A., as modified pursuant to Permit
Condition III.10.F.7.d.iv., in accordance with Permit Condition III.10.F., and in
accordance with Operating Unit 10, Chapters 1.0 and 4.0, and Operating Unit 10,
Appendices 8.1, 8.2, 8.4 through 8.10, 8.13, 8.15, 9.1, 9.2, 9.4 through 9.10, 9.13, 9.18,
10.1, 10.2, 10.4 through 10.10, 10.13, and 10.18 of this Permit, as approved pursuant to
Permit Conditions III.10.F.7.c. and III.10.F.7.d. The Permittees will limit the volume of
dangerous and mixed waste to quantities specified for the individual areas listed in
column 7 of Permit Table IllI.10.F.A., as modified pursuant to Permit Condition
III.10.F.7.d.iv.

The Permittees will manage any ignitable, reactive, or incompatible waste in these units
in accordance with WAC 173-303-395(1). Any containment building units specified in
Permit Table III. 10.F.A. in which ignitable, reactive, or incompatible waste are managed
will meet the requirements specified in WAC 173-303-640(9) and (10), in accordance
with WAC 173-303-680(2).

The Permittees must maintain documentation in the operating record of the description
and quantity of dangerous waste in each containment building unit listed in Permit Table
III.10.F.A., as modified pursuant to Permit Condition III.10.F.7.d.iv., in accordance with
WAC 173-303-380.

The Permittees will ensure all certifications required by specialists (e.g., qualified,
registered, professional engineer, etc.) use the following statement or equivalent pursuant
to Permit Condition III.10.C.10.:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new containment
building unit or component located at (address), and owned/operated by (name(s)). My
duties were: (e.g., design engineer, etc.), for the following containment building unit
components (e.g., the venting piping, etc.), as required by the Resource Conservation and
Recovery Act (RCRA) regulation(s), namely, 40 CFR 264.110lC(2) in accordance with
WAC 173-303-695).

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
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1
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3 III.10.F.2.

4 III.10.F.2.a.
5
6
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10 III.10.F.2.b.
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15 III.10.F.2.c.
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20 III.10.F.3.

21 III.10.F.3.a.
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37 III.10.F.3.b.iv.
38
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42 III.10.F.3.b.v.
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penalties for submitting false information, including the possibility of fine and
imprisonment."

Containment Building Unit Design and Construction

The Permittees will design and construct the containment building units identified in
Permit Table. III.1O.F.A., as modified pursuant to Permit Condition III.10.F.7.d.iv., as
specified in Operating Unit 10, Appendices 8.1, 8.2, 8.4 through 8.10, 8.13, 8.15, 9.1, 9.2,
9.4 through 9.10, 9.13, 9.18, 10.1, 10.2, 10.4 through 10.10, 10.13, and 10.18 of this
Permit, as approved in accordance with Permit Condition III.10.F.7.a. and WAC 173-
303-695.

The Permittees will design and construct all applicable containment building units'
secondary containment systems for each unit listed in Permit Table 111.1 0.F.A., as
specified in Operating Unit 10, Appendices 8.4 through 8.9, 8.15, 9.4 through 9.9, 9.18,
10.4 through 10.9, and 10.18 of this Permit, as approved in accordance with Permit
Condition III.10.F.7.a. and WAC 173-303-695.

Modifications to approved design plans and specifications, in Operating Unit 10,
Appendices 8.1, 8.2, 8.4 through 8.10, 8.13, 8.15, 9.1, 9.2, 9.4 through 9.10, 9.13, 9.18,
10.1, 10.2, 10.4 through 10.10, 10.13, and 10.18 of this permit, for the containment
building units will be allowed only in accordance with Permit Conditions 111.1 0.C.2.e.
and III.10.C.2.f., or III.10.C.2.g., III.10.C.9.d, and III.10.C.9.e.

Containment Building Unit Management Practices

The Permittees will manage all dangerous and mixed waste in containment building units
in accordance with procedures described in Operating Unit 10, Appendices 8.15, 9.18,
10.18 and Chapter 4.0 of this Permit, as approved pursuant to Permit Condition
III.10.F.7.d.iv..

The Permittees will follow the description of operating procedures described in Operating
Unit 10, Appendices 8.15, 9.18, 10.18 and Chapter 4, of this permit, as approved pursuant
to Permit Condition III.l0.F.7.d.iv. and Permit Condition III.10.F.3., and as specified
below:

Maintain the primary barrier to be free of significant cracks, gaps, corrosion, or other
deterioration that could cause dangerous and mixed waste to be released from the primary
barrier;

Maintain the level of stored/treated dangerous and mixed waste within the containment
building unit walls so that the height of the wall is not exceeded;

Take measures to prevent the tracking of dangerous and mixed waste out of the unit by
personnel or by equipment used in handling the waste. An area must be designated to
decontaminate equipment and any rinsate must be collected and properly managed;

Maintain the containment building unit at all times to prevent the spread of airborne
dangerous and/or mixed waste contamination into less contaminated or uncontaminated
areas. All air pollution control devices for exhaust from containment building unit must
be properly maintained and operational when storing or treating dangerous and mixed
waste in the containment building units;

Collect and remove liquids and waste to minimize hydraulic head on the containment
system at the earliest practicable time.
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III.10.F.3.c.

III.10.F.3.d.

III.10.F.3.d.i.

III.10.F.3.d.i.ii.

III. 10.F.3.d.i.iii. Upon completing all repairs and cleanup the Permittees must notify Ecology in writing
and provide verification, signed by a qualified, registered, professional engineer, that
repairs have been completed according to the written notice submitted in accordance with
Permit Condition III.10.F.3.d.i.D.

III.10.F.4

111.1 0.F.4.a.

III.10.E.4.b.

39 III.10.F.5

40
41
42
43

Inspections [WAC 173-303-640(6)]

The Permittees will inspect the containment building units in accordance with the
Inspection Schedules in Operating Unit 10, Chapter 6.0 of this Permit, as modified
pursuant to Permit Condition III.10.C.5.c.

The inspection data for the containment building units will be recorded, and the records
will be placed in the WTP Unit operating record, in accordance with Permit Condition
111.1 0.C.4.

Recordkeeping (WAC 173-303-380)

For the containment building units, the Permittees will record and maintain in the WTP
Unit operating record, all monitoring, calibration, recording, maintenance, test data, and
inspection data compiled under the conditions of this Permit, in accordance with Permit
Conditions III.10.C.4. and III.10.C.5.
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The Permittees will inspect the containment building units per requirements in the
Operating Unit 10, Chapter 6.0 of this permit, as approved pursuant to Permit Condition
III.10.C.5., 40 CFR 264.1101©(4),in accordance with WAC 173-303-695 and WAC 173-
303-320 and record in the Facility's operating record, at least once every seven (7) days,
data gathered from monitoring equipment and leak detection equipment as well as the
containment building unit and area immediately surrounding the containment building
unit to detect signs of releases of dangerous and mixed waste.

Throughout the active life of the containment building unit, if the Permittees detects a
condition that could lead to or has caused a release of dangerous and/or mixed waste, the
Permittees must repair the condition promptly, in accordance with the following
procedures:

Upon detection of a condition that has lead to the release of dangerous and/or mixed
waste (e.g., upon detection of leakage from the primary barrier) the Permittees must:

A. Enter a record of the discovery in the facility operating record;

B. Immediately remove the portion of the containment building unit affected by the
condition from service;

C. Determine what steps must be taken to repair the containment building unit, remove
any leakage from the secondary collection system, and establish a schedule for
accomplishing the cleanup and repairs; and

D. Within seven (7) days after the discovery of the condition, notify Ecology of the
condition, and within fourteen (14) working days, provide a written notice to Ecology
with a description of the steps taken to repair the containment building unit, and the
schedule for accomplishing the work.

Ecology will review the information submitted, make a determination regarding whether
the containment building unit must be removed from service completely or partially until
repairs and cleanup are complete, and notify the Permittees of the determination and
underlying rationale in writing.
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1 III.10.F.6. Closure

III.10.F.7.

III.10.F.7.a.

III.10.F.7.b.

III.10.F.7.c.

111.10.F.7.c.i.

III.10.F.7.c.ii.

III.10.F.7.c.iii.

The Permittees will close the containment building units in accordance with Operating
Unit 10, Chapter 11.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.8.

Compliance Schedule

All information identified for submittal to Ecology in Permit Conditions II.10.F. 7.b.
through e. of this compliance schedule must be signed in accordance with requirements in
WAC 173-303-810(12), as modified in accordance with Permit Condition III.l0.F.1.d.
[WAC 173-303-806(4)].

Prior to initial receipt of dangerous and/or mixed waste, the Permittees will submit to
Ecology a certification by a qualified, registered, professional engineer that the
containment building units design meets the requirements of Permit Conditions
III. 0.F.1.and III.10.F.2. in accordance with Permit Condition III.10.F.7.a. The
certification will also be stored in the WTP Unit operating record. For containment
buildings units in Permit Table III. 10.F.A., as modified pursuant to Permit Condition
III. 10.F.7.d.iv., identified as allowed to manage free liquids, the certification will include
an additional demonstration that the containment building meets the requirements
specified in 40 CFR 264.1101(b), in accordance with WAC 173-303-695.

The Permittees submit to Ecology pursuant to Permit Condition III.10.C.9.f., prior to
construction of the containment building unit containment system, and as appropriate,
leak detection system for each containment building unit (per level, per WTP Unit
building) as identified in Permit Condition III.10.F.1., Permit Tables III.10.F.A.,
engineering information as specified below, for incorporation, as appropriate, into
Operating Unit 10, Appendices 8.1, 8.2, 8.3, 8.4 through 8.10, 8.13, 8.15, 9.1, 9.2, 9.4
through 9.10, 9.13, 9.18, 10.1, 10.2, 10.4 through 10.10, 10.13, and 10.18 of this Permit.
At a minimum, engineering information specified below will show the following as
required in accordance with WAC 173-303-695 (the information specified below will
include dimensioned engineering drawings showing floors, walls, and ceilings/roof of the
containment building units and other information on floor drains and sumps):

Design drawings (General Arrangement Drawings in plan and cross sections) and
specifications for the foundation, containment, including liner/coating installation details
and leak detection methodology, as appropriate [40 CFR 264.1101(a)(1) and (b), in
accordance with WAC 173-303-695].

The Permittees provide the design criteria (references to codes and standards, load
definitions and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the containment system. This
information demonstrate the foundation will be capable of providing support to the
secondary containment system, resistance to pressure gradients above and below the
system, and capable of preventing failure due to settlement, compression, or uplift [40
CFR 264.1 101(a)(2) in accordance with WAC 173-303-695, in accordance with WAC
173-303-695].

The Permittees provide documentation addressing how coatings will withstand the
movement of personnel, waste, and equipment during the operating life of the
containment building per 40 CFR 264.1101 (a)(2), (a)(4), and (b) in accordance with
WAC 173-303-695.

Part III, Operating Unit Conditions
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III.10.F.7.c.iv.

III.10.F.7.c.v.

III.10.F.7.c.vi.

III.10.F.7.c.vii.

1
2
3
4

5
6

7
8
9

10
11
12

13
14
15

16
17
18
19
20

21
22
23

24
25
26
27

28
29
30

31
32
33
34

35
36
37
38

39
40
41
42
43

III.10.F.7.c.viii. Prior to installation, the Permittees will submit coating vendor information specific to
containment buildings for incorporation into the Administrative Record [40 CFR
264.1 101(a)(4) and (b) in accordance with WAC 173-303-695].

III.10.F.7.c.ix.

III.10.F.7.c.xi.

Prior to installation, leak detection system documentation (e.g. vendor information, etc.)
consistent with information submitted under i. above, will be submitted for incorporation
into the Administrative Record; III. 1O.F.7.c.x. Prior to installation, the Permittees will
submit leak detection system instrumentation control logic narrative description (e.g.,
software functional specifications, descriptions of fail-safe conditions, etc.); a;

Prior to installation, system descriptions related to leak detection systems (including
instrument control logic and narrative descriptions) will be submitted for incorporation
into the Administrative Record; a;

111.1 0.F.7.c.xii.For leak detection system instrumentation for containment buildings as identified in Permit
Tables III. 10.F.D., a detailed description of how the leak detection system
instrumentation will be installed and tested [40 CFR 264.1101(b)(3) in accordance with
WAC 173-303-695] will be submitted prior to installation. a;

Information pertaining to leak detection systems in Permit Conditions III. 10.F.7.c.ix.
through xii. Will be submitted pursuant to Permit Conditions III. 10.E.9.d.vii., yiii., x.,
and xiii.

111.10.F.7.d.

III.10.F.7.d.i.

III.10.F.7.d.ii.

Prior to initial receipt of dangerous and mixed waste, in the WTP Unit, the Permittees
will submit the following, as specified below, for incorporation into Operating Unit 10.
The information specified below into Operating Unit 10, and incorporated pursuant to
Permit Condition III. 10.C.2.g. will be followed:

Registered Professional Engineer certification documentation consistent with the
information provided in III.10.F.7.b. and III.10.F.7.c. for incorporation in the
Administrative Record. The certification must be maintained in the WTP Unit Operating
Record [40 CFR 264.11010(2)];

Updated Chapter 4.0, Section 4.2.1., and the figures for containment building units
identified in Permit Table 111.1 0.F.A. (as modified pursuant to Permit Condition
III.10.F.7.d.iv., consistent with Operating Unit 10, Appendices 8.1, 8.2, 8.4 through 8.10,
8.13, 8.15, 9.1, 9.2, 9.4 through 9.10, 9.13, 9.18, 10.1, 10.2, 10.4 through 10.10, 10.13,
and 10.18, as approved pursuant Permit Conditions III.10.F.7.a. through d.);

Part III, Operating Unit Conditions
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Containment/foundation and, as appropriate, for leak detection systems, materials
selection documentation (including, but not limited to, concrete coatings and water stops,
and liner materials as applicable [e.g. physical and chemical tolerances]) [40 CFR
264.1 101(a)(4) and (b) in accordance with WAC 173-303-695].

A detailed description of how the containment/foundation and, as appropriate, leak
detection 'systems, will be installed.

Submit Permit Tables III.10.F.B and III. 10.F.C, completed to provide for all secondary
containment sumps and floor drains, the information as specified in each column heading,
consistent with the information to be provided in i. through viii.

A detailed description of how fugitive emissions will be controlled such that any
openings (e.g., doors, windows, vents, cracks, etc.) exhibit no visible emissions [40 CFR
264.1 101©(1)(iv) in accordance with WAC 173-303-695].
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111.10.F.7.d.iii. Description of operating procedures demonstrating compliance with 40 CFR 264.1101C
and (d) in accordance with WAC 173-303-695;

3 III.10.F.7.d.iv. Permit Table III.10.F.A., amended as follows:

4 A. Under column 1, update and complete list of dangerous and mixed waste containment
5 building units including room location and number.

6 B. Under column 2, update unit dimensions.

7 C. Under column 3, replace the 'Reserved' with the Operating Unit 10, Appendices 8.0,
8 9.0, and 10.0, subsections specific to containment building units as listed in column
9 1.

10 D. Under column 4, update and complete list of narrative description, tables, and
11 figures.

12 E. Under column 5, replace the 'Reserved' to indicate if container storage is used in
13 each containment building units (Yes or No) consistent with Permit Table 111.1 0.D.A.
14 updated pursuant to Permit Condition III.10.D.1O.d.

15 F. Under column 6, replace the 'Reserved' to indicate if tank storage is used in each
16 containment building units (Yes or No) consistent with Permit Tables III. 10.E.A-D.,
17 updated pursuant to Permit Condition III.10.E.9.e.vi.

18 G. Under column 7, replace the 'Reserved' with the maximum operating volume for
19 each containment building unit, to include the container storage capacity specified in
20 Permit Table III.10.D.A., tank capacity specified in Permit Tables III. 10.E.A-D. and
21 update the total capacity for the containment building units.

111.10.F.7.d.v.

III 10.F.7.e.

H. Under column 8, update the status of each containment building unit.

Permit Table 111.1 0.F.D. will be completed for Containment Building leak detection
system instrumentation and parameters to provide the information as specified in each
column heading. Leak detection system monitors and instruments for critical systems as
specified in Operating Unit 10, Appendix 2.0 and as updated pursuant to Permit
Condition III. 10.C.9.b. will be addressed.

All information provided under Permit Condition III. 10.F.7.d. must be consistent with
information provided pursuant to Permit Conditions III.10.F.7.a. through d., as approved
by Ecology.
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1
2

Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Unitsa (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areasb Capacity Liquids
(cu ft)

Pretreatment Plant
P-0 123 Pretreatment Hot Cell 350x51x52 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED Yes
Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

Pretreatment Maintenance Containment
Building

PMO 124 Hot Cell Crane (54 x 51x 52 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Maintenance Area Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

P-0121A Spent Resin Dewatering 28 x 18 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0122A Waste Packaging Area 26 x 51 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0 1 23A Remote Decontamination 55 x 51 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Maintenance Cave Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

P-0124 C3 Workshop 24 x 24 x 16 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0124A C3 Workshop (73+15 x 15)+(16 x RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
15 + 13) Fig. 4A-59 (Sheets 1-2) of

Part III, Operating Unit Conditions
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Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Units' (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areasb Capacity Liquids
(cu ft)

Operating Unit 10, Chapter
4.0 of this Permit.

P-0 125 Filter Cask Airlock 24 x 20 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0125A Filter Cask Area 28 x 18 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0128A MSM Repair Area 24 x 18 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0128 Temporary Storage Room 24 x 17 x 28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

P-0223 Pretreatment Filter Package 40x20x28 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Maintenance Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

P-0335 Pretreatment Air Filter Package 118x54x42 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

P-043 1 A General Filter Rm RESERVED RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

LAW Vitrification Plant
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Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Unitsa (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areasb Capacity Liquids
(cu ft)

L-0 112 LAW LSM Gallery Containment 151x60x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED Yes
Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

ILAW Container Finishing Containment RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

L-0109B Swabbing Area Line 2 21x15x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-0109C Decontamination Area Line 18x15x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
2 Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

L-0109D Inert Fill Area Line 2 55x15x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-01 15B Swabbing Area Line 1 21x15x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-01 15C Decontamination Area Line 18x15x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
1 Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

L-01 15D Inert Fill Area Line 1 55x15x24 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
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Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Units' (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areasb Capacity Liquids
(cu ft)

4.0 of this Permit.

L-109E 19x18x14 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Containei/Monitoring/Export Area Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

L-115E 19x18x14 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED

Container/Monitoring/Export Area Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-01 19B LAW Consumable 35x40x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED Yes

Import/Export Containment Building Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-226A LAW C3 Workshop 40x 35x19 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

LAW Pour Cave Containment Building RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-B05A Melter 1 Pour Cave 16.5x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-BO13C Melter 1 Pour Cave 16.5x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-BO13B Melter 2 Pour Cave 16.5x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
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Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Unitsa (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areash Capacity Liquids
(cu ft)

Operating Unit 10, Chapter
4.0 of this Permit.

L-B011 C Melter 2 Pour Cave 16.5x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-BO 11B Future Melter 3 Pour Cave 16.5x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-BO09B Future Melter 3 Pour Cave 16.5x20 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

ILAW Buffer Container Containment RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

L-B025C Container Buffer Store 22x22x7.5 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

L-B025D Container Rework 22x14x7.5 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

HLW Vitrification Plant
H-0 117, H-01 16B, H-0310A HLW 145x35x55 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Melter 1 Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.
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Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Unitsa (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areasb Capacity Liquids
(cu ft)

H-0106, H-0105B, H-0304A HLW 145x35x55 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Melter 2 Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-0136 IHLW Canister Handling Cave 140x18x48 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-0133 IHLW Canister Swab and 10x80x58 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Monitoring Cave Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-031 lA/B HLW Vitrification Plant C3 30x27x19 + RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Workshop Containment Building 33x15x19 Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-0 104 HLW Filter Cave 104x38x19 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

H-B032 HLW Pour Tunnel No. 1 140x11 x21 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-BO05A HLW Pour Tunnel No. 2 140x1 1x21 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED No
Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-0410B, H0411 HLW Waste Handling TBD RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Area Containment Building Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
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Table III.10.F.A - Containment Building Unit Description

Mixed Waste Containment Building Dimensions Unit Narrative Description and Container Tank Containme Manage
Units' (LxWxH) Description Figures Storage Systems' nt Building Free

& Systems (in feet) Areash Capacity Liquids
(cu ft)

4.0 of this Permit.
HLW Drum Swabbing and Monitoring RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Area Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-0126A/B Swabbing and 52x16x10 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Monitoring Area Fig. 4A-59 (Sheets 1-2) of

Operating Unit 10, Chapter
4.0 of this Permit.

H-B028 Cask Transfer Tunnel 15x52x10 RESERVED Section 4.2.4; Table 4-7; and RESERVED RESERVED RESERVED RESERVED
Fig. 4A-59 (Sheets 1-2) of
Operating Unit 10, Chapter
4.0 of this Permit.

Footnotes:
aContainment Building Units include associated process systems and equipment
bRequirements pertaining to the containers in the Containment Building Units are specified in Section 111.1 0.D. of this Permit.
cRequirements pertaining to the tanks in the Containment Building Units are specified in Section III. 10.E. of this Permit.

1
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2
Table III.10.F.B - Containment Building Primary' Containment Sump Systems

Sump I.D.# & Room Maximum Dimensionsa (feet) & Maximum Allowable Secondary Unit Description
Location Capacity Materials of Liquid Height Containment Volume Drawings"

(gallons) Construction (inches) (gallons)

PWD-SUMP-00034 73.5 30" Dia. By -28" deep N/A - This sump does N/A - This sump does 24590-PTF
P-0121A (El. 0') 304L not have secondary not have secondary -M6-PWD-POO12

containment. containment. -P1-P01T-P0001

PWD-SUMP-00035 73.5 30" Dia. By -28" deep N/A - This sump does N/A - This sump does 24590-PTF
P-0122A (El. 0') 304L not have secondary not have secondary -M6-PWD-P0012

containment. containment. -P1-P01T-P0001

HMH-SUMP-0002 RESERVED RESERVED N/A - This sump does N/A - This sump does 24590-HLW
H-01 16B (Air Lock not have secondary not have secondary -M6-RLD-P0003
Melter Room, El. 0') containment. containment. -P1-P01T-P0002

HMH-SUMP-0003 50 30" X 24" X 16" N/A - This sump does N/A - This sump does 24590-HLW
H-0105B (Melter 2 Cave RESERVED not have secondary not have secondary -M6-RLD-P20003
Overpack Room, El. 0') containment. containment. -P1-P01T-P0002

HPH-SUMP-00001 70 30" Dia. X 18" Deep N/A - This sump does N/A - This sump does 24590-HLW
H-0136 (Canister 6Mo not have secondary not have secondary -M6-RLD-POO16

Handling Cave, El. -3') containment. containment. -P1-P01T-P0002
HPH-SUMP-00003 RESERVED RESERVED N/A - This sump does N/A - This sump does 24590-HLW
H-B032 (Melter 1 not have secondary not have secondary -M6-RLD-P0016

Canister Pour Tunnel, El. containment. containment. -P1-P01T-P0001
-21')

HPH-SUMP-00004 RESERVED 30" Dia. X 18" Deep N/A - This sump does N/A - This sump does 24590-HLW
H-BO05A (Melter 2 RESERVED not have secondary not have secondary -M6-RLD-P20004

Canister Pour Tunnel, El. containment. containment. -P1-P01T-P0001
-21')

HPH-SUMP-00005 70 30" Dia. X 18" Deep N/A - This sump does N/A - This sump does 24590-HLW
H-0136 (Canister 6Mo not have secondary not have secondary -M6-RLD-P0004

Handling Cave, El. -3') containment. containment. -P1-PO1T-P0002
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Table III.10.F.B - Containment Building Primary' Containment Sump Systems

Sump I.D.# & Room Maximum Dimensionsa (feet) & Maximum Allowable Secondary Unit Description
Location Capacity Materials of Liquid Height Containment Volume Drawings"

(gallons) Construction (inches) (gallons)

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
a Primary sumps are defined in Permit Section 111.1 0.C, and must comply with dangerous waste tank system requirements for tanks as described in
WAC-173-303-640.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table II.10.F.C - Containment Building Secondary Containment Systems Including Sumps and Floor Drains

Sump or Drain Line I.D.# Maximum Sump Sump Sump or Drain Line Engineering Description
& Room Location (gallons) or Drain Type/Nominal Dimensions' (inches) & (Drawing Nos., Specifications

Line (gallons per Operating Volume Materials of Construction No.'s, etc.)
minute) Capacity (gallons)

RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table III.10.F.D - Containment Building Leak Detection System Instrumentation and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument Range Operating Accuracy Calibration Method

Locator (including Control or Control Range or No. and Frequency
P&ID) Device Device Setpoint

(Tag No.)
RESERVED RESERVED RESERVED RESERVED RESERVED RESERVE RESERVED RESERVED RESERVED
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Table III.10.F.D - Containment Building Leak Detection System Instrumentation and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument Range Operating Accuracy Calibration Method

Locator (including Control or Control Range or No. and Frequency
P&ID) Device Device Setpoint

(Tag No.)
D

Footnotes:
aLocator (including P&ID designator) is located on Permit Table 111.1 .F.C - Containment Building Secondary Containment Systems Including
Sumps and Floor Drains.
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PRETREATMENT PLANT MISCELLANEOUS UNIT SYSTEMS

For purposes of Permit Section III.10.G., where reference is made to WAC 173-303-640,
the following substitutions apply: substitute the terms "Pretreatment Plant Miscellaneous
Unit System(s)" for "tank system(s)," "miscellaneous unit(s)" for "tank(s)," "equipment"
for "ancillary equipment," and "miscellaneous unit(s) or equipment of a Pretreatment
Plant Miscellaneous Unit System" for "component(s)" in accordance with WAC 173-
303-680.

Approved Waste and Storage Limits

The Permittees may process, in the Pretreatment Plant Miscellaneous Unit Systems listed
in Permit Table III.10.G.A, as approved/modified pursuant to Permit Condition
111.1 0.G. 10, all dangerous and mixed waste listed in the Part A Forms, Operating Unit 10,
Chapter 1.0 of this Permit, and in accordance with in the WAP, Operating Unit 10,
Chapter 3.0 of this Permit, as approved pursuant to Permit Condition HI.10.C.3. Total
Pretreatment Plant Miscellaneous Unit dangerous and mixed waste storage at the Facility
will not exceed the limits specified in Permit Table III. 10.G.A.

The Permittees may process dangerous and mixed waste only in approved Pretreatment
Plant Miscellaneous Unit Systems listed in Permit Table 111.1 0.G.A in accordance with
Permit Section III. 10.G and in accordance with Operating Unit 10, Chapters 1.0 and 4.0
of this Permit, and Operating Unit 10, Appendices 8.1 through 8.15 of this Permit, as
approved pursuant to Permit Conditions III.10.G.10.b. through e. The Permittees will
limit the total volume of wastes to quantities specified for the individual miscellaneous
units listed in Permit Table III.10.G.A.

The Permittees will manage ignitable and reactive, and incompatible waste in accordance
with WAC 173-303-395(1). Any Pretreatment Plant Miscellaneous Unit System
specified in Permit Tables III. 10.G.A and III. 10.G.B in which ignitable, reactive or
incompatible waste are managed will meet the requirements specified in WAC 173-303-
640(9) and (10), in accordance to WAC 173-303-680.

The Permittees will ensure all certifications required by specialists (e.g., independent,
qualified, registered professional engineer; independent corrosion expert; independent,
qualified installation inspector; etc.) use the following statement or equivalent pursuant to
Permit Condition III.10.C.10:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new miscellaneous
unit system or component located at (address), and owned/operated by (name(s)). My
duties were: (e.g., installation inspector, testing for tightness, etc.), for the following
miscellaneous unit system components (e.g., the venting piping, etc.), as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable paragraphs
(i.e., (a) through (g)) in accordance with WAC 173-303-680).

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment."

Part III, Operating Unit Conditions
Page 123 of 283



WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1
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111.10.G.1.e.

111.10.G.2

III.10.G.2.a.

III.10.G.2.b.

111.10.G.2.c.

III.10.G.3

III.10.G.3.a.

27 III.10.G.3.a.i.

28 III.10.G.3.a.ii

In all future narrative permit submittals, the Permittees will include miscellaneous unit,
system names with the unit designation (e.g., Waste Feed Evaporator Separator Vessels
are designated Vl 1002A and V 11002B, respectively).

Miscellaneous Unit Systems Design and Construction [WAC 173-303-640, in accordance
with WAC 173-303-680(2) and WAC 173-303-340].

The Permittees will construct the Pretreatment Plant Miscellaneous Unit Systems
identified in Permit Table III.10.G.A, as specified in Operating Unit 10, Appendices 8.1
through 8.14 of this Permit, as approved pursuant to Permit Conditions III.10.G.l0.b.,
I1I.10.G.10.c., and III.10.G.IO.d.

The Permittees will construct secondary containment systems for the Pretreatment Plant
Miscellaneous Unit Systems identified in Permit Tables 1II.10.G.A and 111.10.G.B, as
specified in Operating Unit 10, Appendices 8.2, 8.4 through 8.14 of this Permit, as
approved pursuant to Permit Conditions II1.10.G.l0.b., III. 10.G.10.c., and I1I.10.G.l0.d.

Modifications to approved design, plans, and specifications in Operating Unit 10 of this
Permit for the Pretreatment Plant Miscellaneous Unit Systems will be allowed only in
accordance with Permit Conditions III.10.C.2.e. and f or III. 0.C.2.g., 111.10.C.9.d., e.,
and h.

Miscellaneous Unit System Installation and Certification [WAC 173-303-640, in
accordance with WAC 173-303-680(2) and (3), and WAC 173-303-340].

The Permittees must ensure that proper handling procedures are adhered to in order to
prevent damage to Pretreatment Plant Miscellaneous Unit Systems during installation.
Prior to covering, enclosing, or placing a new Pretreatment Plant Miscellaneous Unit
System(s) or component(s) in use, an independent, qualified, installation inspector or an
independent, qualified, registered professional engineer, either of whom is trained and
experienced in the proper installation of similar systems or components, must inspect the
system for the presence of any of the following items:

Weld breaks;

Punctures;

29 111.10.G.3.a.iii. Scrapes of protective coatings;

30 III.10.G.3.a.iv. Cracks;

31 III.10.G.3.a.v. Corrosion;

111.10.G.3.a.vi. Other structural damage or inadequate construction/installation;

III.10.G.3.a.vii.

III.10.G.3.b.

All discrepancies must be remedied before the Pretreatment Plant Miscellaneous Unit
Systems are covered, enclosed, or placed in use [WAC 173-303-640(3)(c) in accordance
with WAC 173-303-680(2) and (3)].

For Pretreatment Plant Miscellaneous Unit Systems or components that are placed
underground and that are back-filled, the Permittees must provide a backfill material that
is a non-corrosive, porous, homogeneous substance. The backfill must be installed so
that it is placed completely around the miscellaneous unit and compacted to ensure that
the miscellaneous unit and piping are fully and uniformly supported [WAC 173-303-
640(3)(d), in accordance with WAC 173-303-680(2) and (3)].
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1 III.10.G.3.c.
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11 III.10.G.3.e.
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32 III.10.G.3.g.
33
34
35
36
37

38 III.10.G.3.g.i.

The Permittees must test for tightness all new Pretreatment Plant miscellaneous units and
equipment, prior to being covered, enclosed, or placed into use. If the Pretreatment Plant
Miscellaneous Unit Systems are found not to be tight, all repairs necessary to remedy the
leak(s) in the system must be performed prior to the Pretreatment Plant Miscellaneous
Units Systems being covered, enclosed, or placed in use [WAC 173-303-640(3)(e), in
accordance with WAC 173-303-680(2) and (3)].

The Permittees must ensure Pretreatment Plant Miscellaneous Unit Systems equipment is
supported and protected against physical damage and excessive stress due to settlement,
vibration, expansion, or contraction [WAC 173-303-640(3)(f), in accordance with WAC
173-303-680(2) and (3)].

The Permittees must provide the type and degree of corrosion protection recommended
by an independent corrosion expert, based on the information provided in Operating Unit
10, Appendices 8.9 and 8.11 as approved pursuant to Permit Conditions III.10.G.10.b.i.,
III.10.G.10.b.i.v., III.10.G.10.b.v., III.10.G.10.c.i., III.10.G.10.c.i.v., III.10.G.10.c.v., and
111.10.G.10.d.i., III.10.G.10.d.iv. 111.10.G.10.d.v., or other corrosion protection if Ecology
believes other corrosion protection is necessary to ensure the integrity of the Pretreatment
Plant Miscellaneous Unit Systems during use of the Pretreatment Plant Miscellaneous
Unit Systems. The installation of a corrosion protection system that is field fabricated
must be supervised by an independent corrosion expert to ensure proper installation
[WAC 173-303-640(3)(g), in accordance with WAC 173-303-680(2) and (3)].

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will obtain, and keep on file in the WTP Unit operating record, written statements by
those persons required to certify the design of the Pretreatment Plant Miscellaneous Unit
Systems and supervise the installation of the Pretreatment Plant Miscellaneous Unit
Systems, as specified in WAC 173-303-640(3)(b), (c), (d), (e), (f), and (g), in accordance
with WAC 173-303-680, attesting that each Pretreatment Plant Miscellaneous Unit
System and corresponding containment system listed in Permit Tables 111.1 0.G.A and
III.10.G.B, as approved/modified pursuant to Permit Condition III.10.G. 10., were
properly designed and installed, and that repairs, in accordance with WAC 173-303-
640(3)(c) and (e), were performed [WAC 173-303-640(3)(a), WAC 173-303-640(3)(h),
in accordance with WAC 173-303-680(3)].

The independent Pretreatment Plant Miscellaneous Unit System installation inspection
and subsequent written statements will be certified in accordance with WAC 173-303-
810(13)(a) as modified pursuant to Permit Condition III.I0.G.1.d., comply with all
requirements of WAC 173-303-640(3)(h), in accordance with WAC 173-303-680, and
will consider, but not be limited to, the following miscellaneous unit system installation
documentation:

Field installation report with date of installation;

39 III.10.G.3.g.ii. Approved welding procedures;

40 III.10.G.3.g.iii. Welder qualifications and certification;

III.10.G.3.g.iv. Hydro-test reports, as applicable, in accordance with the American Society of Mechanical
Engineers Boiler and Pressure Vessel Code, Section VIII, Division 1, American
Petroleum Institute (API) Standard 620, or Standard 650 as applicable;

44 III.10.G.3.g.v. Tester credentials;

45 III.10.G.3.g.vi. Field inspector credentials;
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1 III.10.G.3.g.vii. Field inspector reports;

2 III.10.G.3.g.viii.Field waiver reports; and

III.10.G.3.g.ix.

III.10.G.4

III.10.G.4.a.

III.10.G.4.b.

III.10.G.4.c.

III. 10.G.5

III.10.G.5.a.

III.10.G.5.b.

III.10.G.5.c.

III.10.G.5.d.

Non-compliance reports and corrective action (including field waiver reports) and repair
reports.

Integrity Assessments [WAC 173-303-340 and WAC 173-303-640, in accordance with
WAC 173-303-680(2) and (3)].

The Permittees will ensure periodic integrity assessments are conducted on the
Pretreatment Plant Miscellaneous Unit Systems listed in Permit Table 111.1 0.G.A, as
approved/modified pursuant to Permit Condition III. 10.G. 10., over the term of this Permit
in accordance with WAC173-303-680(2) and (3) as specified in WAC 173-303-
640(3)(b), following the description of the integrity assessment program and schedule in
Operating Unit 10, Chapter 6.0 of this Permit, as approved pursuant to Permit Conditions
III.10.G.10.e.i. and III.10.C.5.c. Results of the integrity assessments will be included in
the WTP Unit operating record until ten (10) years after post-closure, or corrective action
is complete and certified, whichever is later.

The Permittees will address problems detected during Pretreatment Plant Miscellaneous
Unit Systems integrity assessments specified in Permit Condition 111.1 0.G.4.a. following
the integrity assessment program in Operating Unit 10, Chapter 6.0 of this Permit, as
approved pursuant to Permit Conditions III.10.G.10.e.i. and III.10.C.5.c.

The Permittees must immediately and safely remove from service any Pretreatment Plant
Miscellaneous Unit System or secondary containment system which through an integrity
assessment is found to be "unfit for use" as defined in WAC 173-303-040, following
Permit Condition III. 10.G.5.i.i. through iv., and vi. The affected Pretreatment Plant
Miscellaneous Unit or secondary containment system must be either repaired or closed in
accordance with Permit Condition III.10.G.5.i.v. [WAC 173-303-640(7)(e) and (f) and
WAC 173-303-640(8), in accordance with WAC 173-303-680(3)].

Miscellaneous Unit Management Practices

No dangerous and/or mixed waste will be managed in the Pretreatment Plant
Miscellaneous Unit Systems unless the operating conditions, specified under Permit
Condition III.10.G.5, are complied with.

The Permittees will install and test all process and leak detection system
monitoring/instrumentation, as specified in Permit Table III. 10.G.C, as
approved/modified pursuant to Permit Condition III. 10.G. 10, in accordance with
Operating Unit 10, Appendices 8.1, 8.2, and 8.14 of this Permit, as approved pursuant to
Permit Condition 111.1 0.G. 10.d.x.

The Permittees will not place dangerous and/or mixed waste, treatment reagents, or other
materials in the Pretreatment Plant Miscellaneous Unit Systems if these substances could
cause the systems to rupture, leak, corrode, or otherwise fail [WAC 173-303-640(5)(a), in
accordance with WAC 173-303-680(2)].

The Permittees will operate the Pretreatment Plant Miscellaneous Unit Systems to
prevent spills and overflows using the description of controls and practices, as required
under WAC 173-303-640(5)(b), described in Permit Condition III.10.C.5, and Operating
Unit 10, Appendix 8.15 of this Permit, as approved pursuant to Permit Condition
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111.10.G.10.e.iv. [WAC 173-303-640(5)(b), in accordance with WAC 173-303-680(2)
and (3) and WAC 173-303-806(4)(c)(ix)].

For routinely non-accessible Pretreatment Plant Miscellaneous Unit Systems, as specified
in Operating Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
III. 10.G. 10.e.vi., the Permittees will mark all routinely non-accessible Pretreatment Plant
Miscellaneous Unit System access points with labels or signs to identify the waste
contained in the units. The label, or sign, must be legible at a distance of at least fifty
(50) feet and must bear a legend which identifies the waste in a manner which adequately
warns employees, emergency response personnel, and the public of the major risk(s)
associated with the waste being stored or treated in the miscellaneous unit system(s). For
the purposes of this Permit condition, "routinely non-accessible" means personnel are
unable to enter these areas while waste is being managed in them [WAC 173-303-
640(5)(d), in accordance with WAC 173-303-680(2)].

For all Pretreatment Plant Miscellaneous Unit Systems not addressed in Permit Condition
III.10.G.5.e, the Permittees will mark all these miscellaneous unit systems holding
dangerous and/or mixed waste with labels or signs to identify the waste contained in the
unit. The labels, or sign, must be legible at a distance of at least fifty (50) feet, and must
bear a legend which identifies the waste in a manner which adequately warns employees,
emergency response personnel, and the public of the major risk(s) associated with the
waste being stored or treated in the miscellaneous unit system(s) [WAC 173-303-
640(5)(d), in accordance with WAC 173-303-680(2)].

The Permittees will ensure that the secondary containment systems for Pretreatment Plant
Miscellaneous Unit Systems listed in Permit Tables 111.10.G.A and 111.10.G.B, as
approved/modified pursuant to Permit Condition I .10.G.10, are free of cracks or gaps to
prevent any migration of dangerous and/or mixed waste or accumulated liquid out of the
system to the soil, ground water, or surface water at any time waste is in the Pretreatment
Plant Miscellaneous Units System. Any indication that a crack or gap may exist in the
containment systems will be investigated and repaired in accordance with Operating Unit
10, Appendix 8.15 of this Permit, as approved pursuant to Permit Condition
III.10.G.10.e.v. [WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), and WAC
173-303-640(6) in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(i)(i)(B), and WAC 173-303-320].

An impermeable coating, as specified in Operating Unit 10, Appendices 8.4, 8.5,8.7, 8.9,
8.11, and 8.12 of this Permit, as approved pursuant to Permit Condition III.10.G.10.b.v.
of this Permit, will be maintained for all concrete containment systems and concrete
portions of containment systems for each Pretreatment Plant Miscellaneous Unit System
listed in Permit Tables III. 10.G.A and III. 10.G.B, as approved/modified pursuant to
Permit Condition III. 10.G.10 [concrete containment systems that do not have a liner
pursuant to WAC-173-303-640(4)(e)(i), in accordance with WAC 173-303-680(2), and
have construction joints, will meet the requirements of WAC 173-303-640(4)(e)(ii)(C), in
accordance with WAC 173-303-680(2)]. The coating will prevent migration of any
dangerous and mixed waste into the concrete. All coatings will meet the following
performance standards:

The coating must seal the containment surface such that no cracks, seams, or other
avenues through which liquid could migrate are present;

The coating must be of adequate thickness and strength to withstand the normal operation
of equipment and personnel within the given area such that degradation or physical
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damage to the coating or lining can be identified and remedied before dangerous and
mixed waste III.10.G.5.i.could migrate from the system; and

The coating must be compatible with the dangerous and mixed waste, treatment reagents,
or other materials managed in the containment system [WAC 173-303-640(4)(e)(ii)(D),
in accordance with WAC 173-303-680(2) and (3) and WAC 173-303-806(4)(i)(i)(A)].

The Permittees will inspect all secondary containment systems for the Pretreatment Plant
Miscellaneous Unit Systems listed in Permit Tables II. 10.G.A and III.10.G.B., as
approved/modified pursuant to Permit Condition III. 10.G. 10., in accordance with the
Inspection Schedule specified in Operating Unit 10, Chapter 6.0 of this Permit, as
approved pursuant to Permit Conditions 1I1.10.G.10.e.i. and III.10.C.5.c., and take the
following actions if a leak or spill of dangerous and/or mixed waste is detected in these
containment systems [WAC 173-303-640(5)(c) and WAC 173-303-640(6), in accordance
with WAC 173-303-680(2) and (3), WAC 173-303-320, and WAC 173-303-
806(4)(i)(i)(B)]:

Immediately and safely stop the flow of dangerous and/or mixed waste into the
miscellaneous unit system or secondary containment system;

17 III.10.G.5.j.ii. Determine the source of the dangerous and/or mixed waste;

III.10.G.5.j.iii.

III.10.G.5.j.iv.

III.10.G.5.j.v.
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Remove the waste from the containment area in accordance with WAC 173-303-680(2)
and (3), as specified in WAC 173-303-640(7)(b). The dangerous and/or mixed waste
removed from containment areas of miscellaneous unit systems will be, as a minimum,
managed as dangerous and/or mixed waste;

If the cause of the release was a spill that has not damaged the integrity of the
miscellaneous unit system, the Permittees may return the miscellaneous unit system to
service in accordance with WAC 173-303-680(2) and (3), as specified in WAC 173-303-
640(7)(e)(ii). In such a case, the Permittees will take action to ensure the incident that
caused liquid to enter the containment system will not reoccur [WAC 173-303-320(3)];

If the source of the dangerous and/or mixed waste is determined to be a leak from the
primary Pretreatment Plant Miscellaneous Unit System into the secondary containment
system, or the system is unfit for use as determined through an integrity assessment or
other inspection, the Permittees must comply with the requirements of WAC 173-303-
640(7), and take the following actions:

A Close the miscellaneous unit following procedures in WAC 173-303-640(7)(e)(i) and
in accordance with WAC 173-303-680, and Operating Unit 10, Chapter 11.0 of this
Permit, as approved pursuant to Permit Condition III. 10.C.8; or

B. Repair and re-certify (in accordance with WAC 173-303-810(13)(a), as modified
pursuant to Permit Condition 111.1 0.G. 1 .d.) the Pretreatment Plant Miscellaneous
Unit System in accordance with Operating Unit 10, Appendix 8.15 of this Permit, as
approved pursuant to Permit Condition 111.10.G. 10.e.v. before the Pretreatment Plant
Miscellaneous Unit System is placed back into service [WAC 173-303-640(7)(e)(iii)
and WAC 173-303-640(7)(f), in accordance with WAC 173-303-680].

The Permittees will document, in the operating record, actions/procedures taken to
comply with i. through v. above, as specified in WAC 173-303-640(6)(d) and in
accordance with WAC 173-303-680(2) and (3).
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III.10.G.6.a.

In accordance with WAC 173-303-680(2) and (3), the Permittees will notify and report
releases to the environment to Ecology as specified in WAC 173-303-640(7)(d).

If liquids (e.g., Dangerous and/or mixed waste leaks and spills, precipitation, fire water,
liquids from damaged or broken pipes) cannot be removed from the secondary
containment system within twenty-four (24) hours, Ecology will be verbally notified
within twenty-four (24) hours of discovery. The notification will provide the information
in A., B., and C. listed below. The Permittees will provide Ecology with a written
demonstration, within seven (7) business days, identifying at a minimum [WAC 173-303-
640(4)(c)(iv) and WAC 173-303-640(7)(b)(ii), in accordance with WAC 173-303-680(3)
and WAC 173-303-806(4)(i)(i)(B)]:

A. Reasons for delayed removal;

B. Measures implemented to ensure continued protection of human health and the
environment; and

C. Current actions being taken to remove liquids from secondary containment.

The Permittees will operate the Pretreatment Plant Miscellaneous Unit Systems in
accordance with Operating Unit 10, Chapter 4.0 as updated pursuant to Permit Condition
III.1O.G.10.e.vi. and Appendix 8.15 of this Permit, as approved pursuant to Permit
Condition III. 10.G. 10.e., and the following:

The Permittees will operate the Pretreatment Plant Miscellaneous Unit Systems in order
to maintain the systems and process parameters listed in Permit Table III. 10.G.C. as
approved/modified pursuant to Permit Condition III. 1O.G. 10., within the operating trips
and operating ranges specified in Permit Table 111.1 0.G.C., and consistent with
assumptions and basis which are reflected in Operating Unit 10, Appendix 6.3.1, as
approved pursuant to Permit Condition III.10.C.I l.b. [WAC 173-303-815(2)(b)(ii) and
WAC 173-303-680(2) and (3)]. For the purposes of this Permit Condition, Operating
Unit 10, Appendix 6.3.1. will be superceded by Appendix 6.4.1. upon its approval
pursuant to either Permit Conditions III.10.C.1 1.c. or III.10.C.1 .d.

The Permittees will calibrate/function test the instruments listed in Permit Table
III. 10.G.C., in accordance with Operating Unit 10, Appendix 8.15, as approved pursuant
to Permit Condition III.1O.G.10.e.xii.

For any portion of the Pretreatment Plant Miscellaneous Unit Systems which have the
potential for formation and accumulation of hydrogen gases, the Permittees will operate
the portion to maintain hydrogen levels below the lower explosive limit [WAC 173-303-
815(2)(b)(ii)].

For each miscellaneous unit holding dangerous waste which are acutely or chronically
toxic by inhalation, the Permittees will operate the system to prevent escape of vapors,
fumes, or other emissions into the air [WAC 173-303-806(4)(i)(i)(B) and WAC 173-303-
640(5)(e), in accordance with WAC 173-303-680].

Air Emissions

Treatment effectiveness, feed-rates, and operating rates for dangerous and mixed waste
systems and sub-systems contained in the Pretreatment Plant (as specified in Permit
Tables 111.1 O.E.A, 111.1 0.F.A, and 111.10.G.A, as approved/modified pursuant to Permit
Conditions III.10.E.9., III.10.F.5., III.10.G.10., respectively) will be as specified in
Permit Sections III. 10.E, III. 10.F, and III. 10.G, and consistent with the assumptions and
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basis reflected in Operating Unit 10, Appendix 6.3.1 of this Permit, as approved pursuant
to Permit Condition 111.1 O.C. 11.b. For the purposes of this permit condition, Operating
Unit 10, Appendix 6.3.1 will be superceded by Appendix 6.4.1, upon its approval,
pursuant to either Permit Condition 111.1 0.C. I I.c. or III. 1.C. 1 .d. [WAC 173-303-
680(2) and (3), and WAC 173-303-815(2)(b)(ii)].

Compliance with Permit Condition III. 10.G.6.a. of this Permit will be regarded as
operating within the emission limits specified in Permit Table III. 10.G.D., as approved
pursuant to Permit Conditions III.10.C.1 l.b., III.lO.C.1 1.c., or III.10.C.1 1.d. of this
Permit.

All air pollution control devices and capture systems in the Pretreatment Plant
Miscellaneous Unit Systems will be maintained and operated at all times in a manner so
as to minimize the emissions of air contaminants and to minimize process upsets.
Procedures for ensuring that the above equipment is properly operated and maintained so
as to minimize the emission of air contaminants and process upsets will be established.

The Permittees will ensure that for all dangerous and/or mixed waste areas, systems, and
units contained in the Pretreatment Plant (as specified in Permit Tables 111.10.E.A,
III.l0.F.A, and III.10.G.A, as approved pursuant to Permit Conditions III.l0.E.9.e.xii.,
111.10.F.7.d.iv., and 111.1 0.G. 10.e.ix., respectively), the Pretreatment Vessel Vent Process
System specified in Permit Table III. 10.G.A.i will be in operation prior to waste being
introduced into these dangerous and/or mixed waste areas, systems, and units contained
in the Pretreatment Building. At any time the Pretreatment Vessel Vent Process System
ceases to operate or produces insufficient vacuum to recover emissions from the areas,
systems, or units, the Permittees will not commence new treatment activities within the
dangerous and mixed waste areas, systems, or units contained in the Pretreatment
Building, and take measures to minimize evolution of emissions from on-going
treatment, and will not receive new dangerous and/or mixed waste shipments into the
Pretreatment Building. The Permittees will not re-commence new treatment activities
until the Pretreatment Vessel Vent Process System is operational and producing sufficient
vacuum to recover emissions.

Inspections [WAC 173-303-680(3)]

The Permittees will inspect the Pretreatment Plant Miscellaneous Unit Systems in
accordance with the Inspection Schedules in Operating Unit 10, Chapter 6.0 of this
Permit, as modified in accordance with Permit Condition III. 10.C.5.c.

The inspection data for Pretreatment Plant Miscellaneous Unit Systems will be recorded,
and the records will be placed in the WTP Unit operating record for the Pretreatment
Plant Miscellaneous Unit Systems, in accordance with Permit Condition 111.1 0.C.4.

Recordkeeping

The Permittees will record and maintain in the WTP Unit operating record for the
Pretreatment Plant Miscellaneous Unit Systems, all monitoring, calibration, maintenance,
test data, and inspection data compiled under the conditions of this Permit, in accordance
with Permit Conditions III.10.C.4 and III.10.C.5.

Closure

The Permittees will close the Pretreatment Plant Miscellaneous Unit Systems in
accordance with Operating Unit 10, Chapter 11.0, as approved pursuant to Permit
Condition III. 10.C.8.
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III.10.G.10 Compliance Schedule

III.10.G.10.a.

111.10.G.10.b.

III.10.G.10.b.i.

111.10.G.10.b.ii.

All information identified for submittal to Ecology in a. through e. of this compliance
schedule must be signed and certified in accordance witb requirements in WAC 173-303-
810(12), as modified in accordance with Permit Condition III.10.G.L.d. [WAC 173-303-
806(4)].

The Permittees will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f., prior
to construction of each secondary containment and leak detection system for the
Pretreatment Plant Miscellaneous Unit Systems (per level) as identified in Permit Tables
III. 10.G.A and III. 10.G.B, engineering information as specified below, for incorporation
into Operating Unit 10, Appendices 8.2, 8.4, 8.5, 8.7, 8.8, 8.9, 8.11, and 8.12 of this
Permit. At a minimum, engineering information specified below will show the following
as described in WAC 173-303-640, in accordance with WAC 173-303-680 (the
information specified below will include dimensioned engineering drawings and
information on sumps and floor drains):

IQRPE Reports (specific to foundation, secondary containment, and leak detection
system) will include review of design drawings, calculations, and other information on
which the certification report is based and will include as applicable, but not limited to,
review of such information described below. Information (drawings, specifications, etc.)
already included in Operating Unit 10, Appendix 8.0 of this Permit may be included in
the report by reference and should include drawing and document numbers. IQRPE
Reports will be consistent with the information separately provided in ii. through ix.
below [WAC 173-303-640(3)(a), in accordance with WAC 173-303-680 and WAC 173-
303-806(4)(i)(i )];

Design drawings (General Arrangement Drawings, in plan and cross sections) and
specifications for the foundation, secondary containment, including, liner installation
details, and leak detection methodology [Note: leak detection systems for areas where
daily, direct, or remote visual inspection is not feasible, will be continuous in accordance
with WAC 173-303-640(4)(e)(iii)(C)]. These items should show the dimensions, volume
calculations, and location of the secondary containment system, and should include items
such as floor/pipe slopes to sumps, tanks, floor drains [WAC 173-303-640(4)(b) through
(f) and WAC 173-303-640(3)(a), in accordance with WAC 173-303-680 and WAC 173-
303-806(4)(i)(i)];

III. 10.G.10.b.iii.The Permittees will provide the design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the secondary containment
system. This information will demonstrate the foundation will be capable of providing
support to the secondary containment system, resistance to pressure gradients above and
below the system, and capable of preventing failure due to settlement, compression, or
uplift [WAC 173-303-640(4)(c)(ii), in accordance with WAC 173-303-680(2) and WAC
173-303-806(4)(i)(i)(B)];

111.1 0.G.10.b.iv.A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil, including factors affecting the potential
for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-303-680
and WAC 173-303-806(4)(i)(i)(A) through (B)];
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111.1 0.G. 1 O.b.v. Secondary containment/foundation and leak detection systems materials selection
documentation (including, but not limited to, concrete coatings and water stops, and liner
materials), as applicable [WAC 173-303-806(4)(i)(i)(A) through (B)];

III. 10.G. 10.b.vi.Detailed description of how the secondary containment for each miscellaneous unit
system will be installed in compliance with WAC 173-303-640(3)(c), in accordance with
WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(A) through (B);

II. 10.G.I0.b.vii.Submit Permit Table III.10.G.B. completed to provide for all secondary containment
sumps and floor drains, the information as specified in each column heading, consistent
with information to be provided in i. through vi. above;

III. 10.G. l0.b.viii.Documentation that secondary containment and leak detection systems will not
accumulate hydrogen gas levels above the lower explosive limit for incorporation into the
Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC
173-303-806(4)(i)(v)];

III.10.G.10.b.ix.A detailed description of how miscellaneous unit design provides access for conducting
future miscellaneous unit integrity assessments [WAC 173-303-640(3)(b) and WAC 173-
303-806(4)(i)(i)(B)].

III.10.G.10.c. The Permittees will submit to Ecology, pursuant to Permit Condition III.10.C.9.f., prior
to installation of each Pretreatment Plant Miscellaneous Unit System as identified in
Permit Tables III.10.G.A and 1II.10.G.B, engineering information as specified below, for
incorporation into Operating Unit 10, Appendix 8.1 through 8.14 of this Permit. At a
minimum, engineering information specified below will show the following as required
pursuant to WAC 173-303-640 and in accordance with WAC 173-303-680 (the
information specified below will include dimensioned engineering drawings):

III.10.G.10.c.i. IQRPE Reports (specific to miscellaneous unit) will include review of design drawings,
calculations, and other information on which the certification report is based and will
include as applicable, but not limited to, review of such information described below.
Information (drawings, specifications, etc.) already included in Operating Unit 10,
Appendix 8.0 of this Permit may be included in the report by reference and should
include drawing and document numbers. The IQRPE Reports will be consistent with the
information separately provided in ii. through xi. below and the IQRPE Report specified
in Permit Condition III.10.G.10.b.i. [WAC 173-303-640(3)(a), in accordance with WAC
173-303-680(2) and WAC 173-303-806(4)(i)(i)];

III.10.G.10.c.ii. Design drawings (General Arrangement-Drawings in plan and cross sections, Process
Flow Diagrams, Piping and Instrumentation Diagrams [including pressure control
systems], and Mechanical Drawings) and specifications, and other information specific to
miscellaneous units (to show location and physical attributes of each miscellaneous unit),
[WAC 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(i)(i)];

III. 10.G. 10.c.iii.Miscellaneous unit design criteria (references to codes and standards, load definitions,
and load combinations, materials of construction, and analysis/design methodology) and
typical design details for the support of the miscellaneous unit(s). Structural support
calculations specific to off-specification, non-standard, and field fabricated miscellaneous
units will be submitted for incorporation into the Administrative Record [WAC 173-303-
640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-806(4)(i)(i)(B)];
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III.10.G.10.c.iv. A description of materials and equipment used to provide corrosion protection for
external metal components in contact with water, including factors affecting the potential
for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-303-680(2)
and WAC 173-303-806(4)(i)(i)(A) through (B)];

III. 10.G. 10.c.v. Miscellaneous unit materials selection documentation (e.g., physical and chemical
tolerances) [WAC 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and
WAC 173-303-806(4)(i)(i)(A)];

III. 10.G. 10.c.vi. Miscellaneous unit vendor information (including, but not limited to, required
performance warranties, as available), consistent with information submitted under ii.
above, will be submitted for incorporation into the Administrative Record [WAC 173-
303-640(3)(a), in accordance with WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(A)
through (B), and WAC 173-303-806(4)(i)(v)];

III. 10.G. 10.c.vii.System Description related to miscellaneous units will be submitted for incorporation
into the Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A)
through (B), and WAC 173-303-806(4)(i)(v)].

111.10.G. 10.c.viii.Mass and energy balance for normal projected operating conditions used in developing
the Piping and Instrumentation Diagrams and the Process Flow Diagrams, including
assumptions and formulas used to complete the mass and energy balance, so that they can
be independently verified for incorporation into the Administrative Record [WAC 173-
303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)];

111.10.G. 10.c.ix.A detailed description of how the miscellaneous unit will be installed in compliance with
WAC 173-303-640(3)(c), (d), and (e), in accordance with WAC 173-303-680 and WAC
173-303-806(4)(i)(i)(B);

111.10.G.10.c.x. Documentation that miscellaneous units are designed to prevent the accumulation of
hydrogen gas levels above the lower explosive limit for incorporation into the
Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC
173-303-806(4)(i)(v)];

III. 10.G. 10.c.xi. Documentation that miscellaneous units are designed to prevent escape of vapors and
emissions of acutely or chronically toxic (upon inhalation) EHW, for incorporation into
the Administrative Record [WAC 173-303-640(5)(e), in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)(B)];

III.10.G.10.d.

III.10.G.10.d.i.

The Permittees will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f., prior
to installation of equipment as identified in Permit Tables 111.10.G.A and 111.10.G.B, not
addressed in Permit Condition III.10.G.10.c., engineering information as specified below
for incorporation into Operating Unit 10, Appendices 8. lthrough 8.14 of this Permit. At
a minimum, engineering information specified below will show the following as required
pursuant to WAC 173-303-640, in accordance with WAC 173-303-680 (the information
specified below will include dimensioned engineering drawings):

IQRPE Reports (specific to equipment) will include a review of design drawings,
calculations, and other information as applicable, on which the certification report is
based. The reports will include, but not be limited to, review of such information
described below. Information (drawings, specifications, etc.) already included in
Operating Unit 10, Appendix 8.0 of this Permit may be included in the report by
reference and should include drawing and document numbers. The IQRPE Reports will
be consistent with the information provided separately in ii. through xiii. below and the
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1 IQRPE Reports specified in Permit Conditions III.10.G.10.b. and III.l0.G.10.c. [WAC
2 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
3 806(4)(i)(i)(A) through (B)];

4 III.10.G.10.d.ii. Design drawings (Process Flow Diagrams, Piping and Instrumentation Diagrams
5 [including pressure control systems]) specifications and other information specific to
6 equipment (these drawings should include all equipment such as pipe, valves, fittings,
7 pumps, instruments, etc) [WAC 173-303-640(3)(a), in accordance with WAC 173-303-
8 680(2) and WAC 173-303-806(4)(i)(i)(A) through (B)];

9 II. 10.G.10.d.iii.The Permittees will provide the design criteria (references to codes and standards, load
10 definitions, and load combinations, materials of construction, and analysis/design
11 methodology) and typical design details for the support of the equipment [WAC 173-303-
12 640(3)(a) and WAC 173-303-640(3)(f), in accordance with WAC 173-303-680 and WAC
13 173-303-806(4)(i)(i)(B)];

14 III.10.G.10.d.iv.A description of materials and equipment used to provide corrosion protection for
15 external metal components in contact with soil and water, including factors affecting the
16 potential for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-
17 303-680(2) and WAC 173-303-806(4)(i)(i)(A)];

18 III.10.G. 10.d.v. Materials selection documentation for equipment (e.g., physical and chemical tolerances)
19 [WAC 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
20 806(4)(i)(i)(A)];

21 III. 10.G. 10.d.vi. Vendor information (including, but not limited to, required performance warranties, as
22 available), consistent with information submitted under ii. above, for equipment will be
23 submitted for incorporation into the Administrative Record [WAC 173-303-640(3)(a), in
24 accordance with WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(A) through (B), and
25 WAC 173-303-806(4)(i)(iv)];

26 111.1 0.G. 10.d.vii.Miscellaneous unit, equipment, and leak detection system instrument control logic
27 narrative description (e.g., software functional specifications, descriptions of fail-safe
28 conditions, etc.) [WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-
29 303-806(4)(i)(v)].

30 III. 10.G. I0.d.viii.System Descriptions related to equipment and system descriptions related to leak
31 detection systems, (including instrument control logic and narrative descriptions), for
32 incorporation into the Administrative Record [WAC 173-303-680, WAC 173-303-
33 806(4)(i)(i)(A) through (B), and WAC 173-303-806(4)(i)(v)];

34 III. 10.G. 10.d.ix.A detailed description of how the equipment will be installed and tested [WAC 173-303-
35 640(3)(c) through (e) and WAC 173-303-640(4)(b) and (c), in accordance with WAC
36 173-303-680 and WAC 173-303-806(4)(i)(i)(B)];

37 III.10.G. 10.d.x. For process monitoring, control, and leak detection system instrumentation for the WTP
38 Unit Miscellaneous Unit Systems as identified in Permit Table III. 10.G.C, a detailed
39 description of how the process monitoring, control, and leak detection system
40 instrumentation will be installed and tested [WAC 173-303-640(3)(c) through (e), WAC
41 173-303-640(4)(b) and (c), WAC 173-303-806(4)(c)(vi), and WAC 173-303-
42 806(4)(i)(i)(B)];

43 III. 10.G. 10.d.xi.Mass and energy balance for projected normal operating conditions, used in developing
44 the Piping and Instrumentation Diagrams and Process Flow Diagrams, including
45 assumptions and formulas used to complete the mass and energy balance, so that they can
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be independently verified, for incorporation into the Administrative Record [WAC 173-
303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)];

III. 10.G.10.d.xii.Documentation that miscellaneous units are designed to prevent the accumulation of
hydrogen gas levels above the lower explosive limit for incorporation into the
Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC
173-303-806(4)(i)(v)].

111.1 0.G. 10.d.xiii.Leak detection system documentation (e.g. vendor information, etc.) consistent with
information submitted under Permit Condition III.10.G.10.c.ii. and Permit Conditions
III. 10.G. 10 d.ii., vii., viii., and x. above, will be submitted for incorporation into the
Administrative Record.

III.10.G.10.e.

111.10.G.10.e.i.

III.10.G.10.e.ii.

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will submit to Ecology, pursuant to Permit Condition III. 10.C.9.f., the following as
specified below for incorporation into Operating Unit 10, Appendix 8.15, except Permit
Condition III. 10.G. I0.e.i., which will be incorporated into Operating Unit 10, Chapter
6.0, of this Permit. All information provided under this permit condition must be
consistent with information provided pursuant to Permit Conditions 111.1 0.G. 10 .b., c., d.,
and e., II .C.3.e., and III.10.C.1 l.b., as approved by Ecology.

Integrity assessment program and schedule for the Pretreatment Plant Miscellaneous Unit
Systems will address the conducting of periodic integrity assessments on the Pretreatment
Plant Miscellaneous Unit Systems over the life of the systems, as specified in Permit
Condition III.10.G.10.b.ix. and WAC 173-303-640(3)(b), in accordance with WAC 173-
303-680, and descriptions of procedures for addressing problems detected during
integrity assessments. The schedule must be based on past integrity assessments, age of
the system, materials of construction, characteristics of the waste, and any other relevant
factors [WAC 173-303-640(3)(b), in accordance with WAC 173-303-680 and WAC 173-
303-806(4)(i)(i)(B)];

Detailed plans and descriptions, demonstrating the leak detection system is operated so
that it will detect the failure of either the primary or secondary containment structure or
the presence of any release of dangerous and/or mixed waste or accumulated liquid in the
secondary containment system within twenty-four (24) hours WAC 173-303-
640(4)(c)(iii). Detection of a leak of at least 0.1 gallons per hour within twenty-four (24)
hours is defined as being able to detect a leak within twenty-four (24) hours. Any
exceptions to this criteria must be approved by Ecology in accordance with WAC 173-
303-680, WAC 173-303-640(4)(c)(iii), and WAC 173-303-806(4)(i)(i)(B)];

11
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III. 10.G. 10.e.iii.Detailed operational plans and descriptions, demonstrating that spilled or leaked waste
and accumulated liquids can be removed from the secondary containment system within
twenty-four (24) hours [WAC 173-303-806(4)(i)(i)(B)];

111.10.G. 10.e.iv. Descriptions of operational procedures demonstrating appropriate controls and practices
are in place to prevent spills and overflows from the Pretreatment Plant Miscellaneous
Unit Systems, or containment systems, in compliance with WAC 173-303-640(5)(b)(i)
through (iii), in accordance with WAC 173-303-680 [WAC 173-303-806(4)(i)(i)(B)];

III.10.G.10.e.v. Description of procedures for investigation and repair of the Pretreatment Plant
Miscellaneous Unit Systems [WAC 173-303-640(6) and WAC 173-303-640(7)(e) and
(f), in accordance with WAC 173-303-680, WAC 173-303-320, WAC 173-303-
806(4)(a)(v), and WAC 173-303-806(4)(i)(i)(B)];
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1 III.10.G.10.e.vi.Updated Chapter 4.0, Narrative Descriptions, Tables and Figures as identified in Permit
2 Tables III.10.G.A and III.10.G.B., as modified pursuant to Permit Condition
3 111.10.G.10.e.ix., and updated to identify routinely non-accessible Pretreatment Plant
4 Miscellaneous Unit Systems [WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(A)
5 through (B)];

6 III. 10.G. 10.e.vii.Descriptions of procedures for management of ignitable and reactive, and incompatible
7 dangerous and/or mixed waste, in accordance with WAC 173-303-640(9) and (10), in
8 accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B).

9 III. 10.G. 10.e.viii.A description of the tracking system used to track dangerous and/or mixed waste
10 generated throughout the Pretreatment Plant Miscellaneous Unit Systems, pursuant to
11 WAC 173-303-380.

12 III.10.G.10.e.ix.Permit Table III.10.G.A, amended as follows [WAC 173-303-680 and WAC 173-303-
13 806(4)(i)(i)(A) through (B)]:

14 A. Under column 1, update and complete list of dangerous and mixed waste
15 Pretreatment Plant Miscellaneous Unit Systems, including plant items which
16 comprise each system (listed by item number).

17 B. Under column 2, update and complete system designations.

18 C. Under column 3, replace the 'Reserved' with the Operating Unit 10, Appendix 8.0
19 subsections specific to miscellaneous unit systems as listed in column 1.

20 D. Under column 4, update and complete list of narrative description tables and figures.

21 E. Under column 5, update and complete maximum operating volume for each
22 miscellaneous unit, as applicable.

23 F. Permit Table III. 10.G.A.i., amended as follows:

24 1. Under column 1, update and complete list of plant items that comprise the
25 Pretreatment Plant Vessel Vent System (listed by item number).

26 2. Under column 2, update and complete designations.

27 3. Under column 3, replace the 'Reserved' with the Operating Unit 10,
28 Appendix 8.0, subsections (e.g., 9.1, 9.2, etc.) specific to systems as listed in
29 column 1.

30 4. Under column 4, update and complete list of narrative description tables and
31 figures.

32 III.10.G.10.e.x. Permit Table III. 10.G.C. will be completed for Pretreatment Plant Miscellaneous Unit
33 System process and leak detection system monitors and instruments (to include, but not
34 be limited to: instruments and monitors measuring and/or controlling flow, pressure,
35 temperature, density, pH, level, humidity, and emissions) to provide the information as
36 specified in each column heading. Process and leak detection system monitors and
37 instruments for critical systems as specified in Operating Unit 10, Appendix 2.0 and as
38 updated pursuant to Permit Condition III. I0.C.9.b.and for operating parameters as
39 required to comply with Permit Condition 111.10.C.3.e.iii. will be addressed. Process
40 monitors and instruments for non-waste management operations (e.g., utilities, raw
41 chemical storage, non-contact cooling waters, etc.) are excluded from this permit
42 condition [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A) through (B), and WAC
43 173-303-806(4)(i)(v)];
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III.10.G.10.e.xi. Supporting documentation for operating trips and expected operating range as specified
in Permit Table III.10.G.C., as approved pursuant to Permit Condition III.1O.G.10.e.x.
[WAC 173-303-680, WAC 173-303-806(4)(i)(i)(B), WAC 173-303-806(4)(i)(iv), and
WAC 173-303-806(4)(i)(v)];

III. l0.G.10.e.xii.Documentation of process and leak detection instruments and monitors (as listed in
Permit Table III. 10.G.C.) for the Pretreatment Plant Miscellaneous Unit Systems to
include, but not be limited to, the following [WAC 173-303-680, WAC 173-303-
806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)]:

A. Procurement Specifications

B. Location used

C. Range, precision, and accuracy

D. Detailed descriptions of calibration/functionality test procedures (e.g., method
number [ASTM]) or provide a copy of manufacturer's recommended calibration
procedures.

E. Calibration/functionality test, inspection, and routine maintenance schedules and
checklists, including justification for calibration, inspection and maintenance
frequencies, criteria for identifying instruments found to be significantly out of
calibration, and corrective action to be taken for instruments found to be significantly
out of calibration (e.g., increasing frequency of calibration, instrument replacement,
etc.)

F. Equipment instrument control logic narrative description (e.g., software functional
specifications, descriptions of fail-safe conditions, etc.) [WAC 173-303-680(2),
WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)].
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Table III.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

Waste Feed Evaporation Process System FEP 24590-PTF Section 4.1.2.2.; Table FEP-SEP-00001A
-3PS-MEVV-TP001 4-8; and Figures 4A-1, 13,359

FEP-SEP-0000IA (Waste Feed Evaporator Separator Vessel) -M5-Vl7T-P0004001 4A-2 and 4A-02A of
-M5-V17T-P0004002 Operating Unit 10, FEP-SEP-00001B =

FEP-SEP-0000 lB (Waste Feed Evaporator Separator Vessel) -M6-FEP-POOO1 Chapter 4 of this 13,359
-M6-FEP-P0002 Permit.
-M6-FEP-P0003
-M6-FEP-P0004
-M6-FEP-P0005
-MVD-FEP-P0001
-MVD-FEP-P0002
-MVD-FEP-P0003
-MVD-FEP-P0006
-MVD-FEP-P0007
-MV-FEP-P0001
-MV-FEP-P0002
-NiD-FEP-P0002
-NiD-FEP-P0003
-NiD-FEP-P0004
-NiD-FEP-P0005
-P1-POlT-P0001
-Pl-POlT-P0002
-PI-POlT-P0007
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Waste Treatment and Immobilization Plant

Table II.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

Waste Feed Evaporation Process System (Cont.) FEP 24590-PTF Section 4.1.2.2.; Table N/A
-3PS-MEVV-TPOO1 4-8; and Figures 4A-1,

FEP-COND-00001A (Waste Evaporator Primary Condenser) -M5-VI7T-P0004001 4A-2 and 4A-02A of
-M5-Vi7T-P0004002 Operating Unit 10,

FEP-COND-0000 1 B (Waste Evaporator Primary Condenser) -MED-FEP-P0003 Chapter 4 of this
-MED-FEP-P0004 Permit.

FEP-COND-00002A (Waste Evaporator Inter-Condenser) -MED-FEP-P0005
-MED-FEP-P0006

FEP-COND-00002B (Waste Evaporator Inter-Condenser) -MED-FEP-P0007
-MED-FEP-P0008

FEP-COND-00003A (Waste Evaporator After-Condenser) -ME-FEP-COND-
0000 1A/B

FEP-COND-00003B (Waste Evaporator After -ondenser) -ME-FEP-COND-
00002A/B
-NiD-FEP-P0008
-NiD-FEP-P0009
-NiD-FEP-P0010
-PI-PO1T-P0001
-P1-P01T-P0002
-P1-PO1T-P0007

Waste Feed Evaporation Process System (Cont.) FEP 24590-PTF Section 4.1.2.2.; Table N/A
-3PS-MEVV-TP001 4-8; and Figures 4A-1,

FEP-RBLR-0000 1 A (Reboiler) -M5-V17T-P0004001 4A-2 and 4A-02A of
-M5-V17T-P0004002 Operating Unit 10,

FEP-RBLR-0000 lB (Reboiler) -MED-FEP-P0010 Chapter 4 of this
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Table III.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

-NiD-FEP-P0007 Permit.
-P1-P01T-P0001
-P1-P01T-P0002
-PI-PO1T-P0007

Cesium Nitric Acid Recovery Process System CNP 24590-PTF Section 4.1.2.6.; Table CNP-EVAP-00001 =
-3PS-MEVV-TP002 4-8; and Figures 4A-1, RESERVED

CNP-EVAP-0000 1 (Cs Evaporator Separator Vessel) -M5D-CNP-00001 4A-2 and 4A-02A of
-M5-V17T-P0014 Operating Unit 10,
-M6-CNP-P0001 Chapter 4 of this
-M6-CNP-P0002 Permit.
-M6-CNP-P0008
-ME-CNP-EVAP-00001
-MV-CNP-P0001
-MV-CNP-P0002
-MV-CNP-P0003
-MV-CNP-P0005
-MV-CNP-P0007
-MV-CNP-P0010
-MVD-CNP-P0003
-MVD-CNP-P0010
-MWD-CNP-P0001
-NiD-CNP-P0005
-NiD-CNP-P0006
-NiD-CNP-P0009
-N1D-CNP-P0011
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Table HI.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

-P1-P0lT-P0001
-P1-PO1T-P0002
-Pl-POIT-P0003
-Pl-PO1T-P0004

Cesium Nitric Acid Recovery Process System (Cont.) CNP 24590-PTF Section 4.1.2.6.; Table N/A
-3PS-MEVV-TP002 4-8; and Figures 4A-1,

Cs Evaporator Concentrate Reboiler (CNP-HX-00001) -M5D-CNP-00001 4A-2 and 4A-02A of
-M5-V17T-P0014 Operating Unit 10,
-M6-CNP-P0001 Chapter 4 of this
-M6-CNP-P0002 Permit.
-M6-CNP-P0008
-MB-CNP-HX-00001
-ME-CNP-HX-00002
-ME-CNP-HX-00003
-ME-CNP-HX-00004
-MED-CNP-P0003
-MED-CNP-P0004
-MED-CNP-P0005
-MED-CNP-P0010
-P1-P01T-P0001
-P1-P01T-P0002
-P1-P01T-P0003
-P1-PO1T-P0004
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Table III.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

Cesium Nitric Acid Recovery Process System (Cont.) CNP 24590-PTF Section 4.1.2.6.; Table RESERVED
-M5-V17T-P0014 4-8; and Figures 4A-1,

CNP-DISTC-0000 1 (Cs Evaporator Nitric Acid Rectifier Column) -M6-CNP-POO10 4A-2 and 4A-02A of
-N1D-CNP-P0001 Operating Unit 10,
-P1-PO1T-P0003 Chapter 4 of this
-3PS-MEVV-TP002 Permit.

Cesium Nitric Acid Recovery Process System (Cont.) CNP 24590-PTF Section 4.1.2.6.; Table RESERVED
-M5-V17T-P0014 4-8; and Figures 4A-1,

CNP-HX-00002 (Cs Evaporator Primary Condenser) -M5D-CNP-00001 4A-2 and 4A-02A of
-M6-CNP-POOO1 Operating Unit 10,

CNP-HX-00003 (Cs Evaporator Inter-Condenser) -M6-CNP-P0002 Chapter 4 of this
-M6-CNP-P0010 Permit.

CNP-HX-00004 (Cs Evaporator After-Condenser) -MB-CNP-HX-00001
-ME-CNP-EVAP-00001
-ME-CNP-HX-00002
-ME-CNP-HX-00003
-ME-CNP-HX-00004
-NiD-CNP-P0002
-NiD-CNP-P0003
-NiD-CNP-POO12
-P1-PO1T-POOO1
-P1-PO1T-P0002
-P1-PO1T-P0003
-Pl-P01T-P0004
-3PS-MEVV-TP002
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Table III.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Description' Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

Treated LAW Evaporation Process System TLP 24590-PTF Section 4.1.2.11; Table TLP-SEP-00001=
-3PS-MEVV-TP001 4-8; and Figures 4A-1, 13,359

TLP-SEP-0000 1 (Treated LAW Evaporator Separator Vessel) -M5-V17T-P0005 4A-2 and 4A-02A of
-M6-TLP-P0001 Operating Unit 10,
-M6-TLP-P0002 Chapter 4 of this
-M6-TLP-P0003 Permit.
-MVD-TLP-P0001
-MVD-TLP-P0002
-MVD-TLP-P0004
-MVD-TLP-P0005
-MV-TLP-POO01
-MV-TLP-P0002
-NiD-TLP-P0001
-NiD-TLP-P0005
-NiD-TLP-P0006
-P1-PO1T-POO01
-P1-PO1T-P0002
-P1-PO1T-P0003
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Table III.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

Treated LAW Evaporation Process System (Cont.) TLP 24590-PTF Section 4.1.2.11; Table N/A
-3PS-MEVV-TP001 4-8; and Figures 4A-1,

TLP-COND-00001 (Primary Condenser) -M5-V17T-P0005 4A-2 and 4A-02A of
-M6-TLP-POOO 1 Operating Unit 10,

TLP-COND-00002 (Inter-condenser) -M6-TLP-P0002 Chapter 4 of this
-M6-TLP-P0003 Permit.

TLP-COND-00003 (After-condenser) -MED-TLP-P0001
-MED-TLP-P0002
-MED-TLP-P0003
-MV-TLP-POOO1
-MV-TLP-P0002
-Ni D-TLP-P0002
-NID-TLP-P0003
-P1-PO1T-P0001
-Pl-PO1T-P0002
-P1-PO1T-P0003

Treated LAW Evaporation Process System (Cont.) TLP 24590-PTF Section 4.1.2.11; Table N/A
-3PS-MEVV-TP001 4-8; and Figures 4A-1,

TLP-RBLR-00001 (Reboiler) -M5-V17T-P0005 4A-2 and 4A-02A of
-MV-TLP-P0001 Operating Unit 10,
-MV-TLP-P0002 Chapter 4 of this
-N1D-TLP-P0011 Permit.
-P1-PO1T-POOO1
-P1-P01T-P0002
-P1-PO1T-P0003
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Table I.10.G.A - Pretreatment Plant Miscellaneous Unit Systems

Miscellaneous Unit System Descriptiona Miscellaneou Description Narrative Maximum
s Unit System Drawings Description, Tables, Capacity
Designation & Figures (gallons)

Footnotes:
a The Pretreatment Vessel Vent Process (PVP), Process Vessel Vent Systems (PVV), Pulse Jet Mixer Exhaust System (PJV), and Pretreatment Treated LAW
Evaporator Separator Vessel System (TLP) specified in Permit Table III.1 O.G.A.i is shared between the Pretreatment Plant Miscellaneous Unit Systems. Any
references in this Permit to the individual Pretreatment Plant Miscellaneous Unit Systems are also a reference to the Pretreatment Vessel Vent Process (PVP), Process
Vessel Vent Systems (PVV), Pulse Jet Mixer Exhaust System (PJV), and Pretreatment Treated LAW Evaporator Separator Vessel System (TLP) Systems. Any
reference in this Permit to Permit Table III.1O.G.A is also a reference to Permit Table III.1O.G.A.i.
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Table III.10.G.A.i - Pretreatment Plant Vessel Vent Systems Associated with Pretreatment Plant Miscellaneous Unit Systems

Description Designation Description Narrative Description, Tables & Figures
Drawings

Pretreatment Vessel Vent Process System PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-SCB-00002 (Caustic Scrubber) -M5-Vi7T-P0021004 Chapter 4 of this Permit.
-M6-PVP-P0002
-M6-PVP-POO 17
-M6-PWD-P0044
-MKD-PVP-P0002
-MVD-PVP-P0001
-MV-PVP-P0002
-MV-PVP-P0004
-NiD-PVP-P0001
-Ni D-PVP-P0003
-NiD-PVP-P0008
-NiD-PVP-P0009
-Pl-PO1T-P0003

-PI-PO1T-P0004

Pretreatment Vessel Vent Process System (Cont.) PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-HEME-0000 1 A (HEME Filter) -M5-V17T-P0021004 Chapter 4 of this Permit.
-PI-P01T-P0001

PVP-HEME-00001B (HEME Filter) -PI-POIT-P0002

-P1-PO1T-P0003
PVP-HEME-00001C (HEME Filter)
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Table III.10.G.A.i - Pretreatment Plant Vessel Vent Systems Associated with Pretreatment Plant Miscellaneous Unit Systems

Description Designation Description Narrative Description, Tables & Figures
Drawings

-P l-PO1T-P0004

Pretreatment Vessel Vent Process System (Cont.) PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-HX-00002 (Vessel Vent Scrubbing Liquid Cooler) -M6-PVP-P0017 Chapter 4 of this Permit.
-P1-P01T-P0002

-P1-POlT-P0003

-P1-P01T-P0004

Pretreatment Vessel Vent Process System (Cont.) PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-Vl7T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-OXID-00001 (VOC Oxidizer) -M5-Vl7T-P0021004 Chapter 4 of this Permit.
-M6-PVP-POOO17
-M6-PVP-POOO18
-MKD-PVP-00001
-NiD-PVP-P0002
-P1-PO1T-POOO1
-P1-PO1T-P0002

-P1-PO1T-P0003

-P1-P01T-P0004

Pretreatment Vessel Vent Process System (Cont.) PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-CLR-00001 (Vessel Vent Scrubbing Liquid Cooler, -M5-V17T-P0021004 Chapter 4 of this Permit.
Aftercooler) -P1-P01T-P0001
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Table III.10.G.A.i - Pretreatment Plant Vessel Vent Systems Associated with Pretreatment Plant Miscellaneous Unit Systems

Description Designation Description Narrative Description, Tables & Figures
Drawings

-P1-PO1T-P0002

-P1-PO1T-P0003

-P1-POIT-P0004

Pretreatment Vessel Vent Process System (Cont.) PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-ADBR-00001A (Vessel Vent Carbon Bed Absorber) -M5-Vl7T-P0021004 Chapter 4 of this Permit.
-P1-PO1T-P0001

PVP-ADBR-0000 1B (Vessel Vent Carbon Bed Absorber) -P1-P01T-P0002

-PI-P01T-P0003

-P1-PO1T-P0004

Pretreatment Vessel Vent Process System (Cont.) PVP 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVP-FILT-0000 1 (Vessel Vent Adsorber Outlet Filter) -M5-V17T-P0021004 Chapter 4 of this Permit.
-P1-PO1T-P0002

-P1-POIT-P0003

-Pl-PO1T-P0004

Process Vessel Vent System PVV 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVV-HEPA-0000 1 A (Primary HEPA Filter) -P1-PO1T-P00002 Chapter 4 of this Permit.

PVV-HEPA-0000 lB (Primary HEPA Filter)
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Table III.10.G.A.i - Pretreatment Plant Vessel Vent Systems Associated with Pretreatment Plant Miscellaneous Unit Systems

Description Designation Description Narrative Description, Tables & Figures
Drawings

PVV-HEPA-00002A (Secondary HEPA Filter)

PVV-HEPA-00002B (Secondary HEPA Filter)

Process Vessel Vent System (Cont.) PVV 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVV-FAN-00001A (Vessel Vent Exhaust Fan) -M5-V17T-P0021004 Chapter 4 of this Permit.
-P1-P01T-P0002

PVV-FAN-00001B (Vessel Vent Exhaust Fan) -P1-POlT-P0003

-Pl-POIT-P0004

Process Vessel Vent System (Cont.) PVV 24590-PTF Section 4.1.2.16; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021001 4A-2 and 4A-02A of Operating Unit 10,

PVV Stack and associated equipment -M5-V17T-P0021004 Chapter 4 of this Permit.
-P1-PO1T-P0001
-Pl-PO1T-P0002

-Pl-PO1T-P0003

-P1-PO1T-P0004

Pretreatment Pulse Jet Mixer Exhaust Vent System PJV 24590-PTF Section 4.1.2.17; Table 4-8; and Figures 4A-1,
-M5-V17T-P0021002 4A-2 and 4A-02A of Operating Unit 10,

PJV-HEPA-0000 1 A (Primary HEPA Filter) -M6-PJV-POOO 1 Chapter 4 of this Permit.
-M6-PJV-P0002

PJV-HEPA-OOOO1B (Primary HEPA Filter) -M6-PJV-P0004
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Table III.10.G.A.i - Pretreatment Plant Vessel Vent Systems Associated with Pretreatment Plant Miscellaneous Unit Systems

Description Designation Description Narrative Description, Tables & Figures
Drawings

-MVD-PJV-P0003
PJV-HEPA-0000 1 C (Primary HEPA Filter) -NiD-PJV-P0001

-Pl-PO1T-P0001
PJV-HEPA-OOOO1D (Primary HEPA Filter)

PJV-HEPA-0000 1 E (Primary HEPA Filter)

PJV-HEPA-000 01F (Primary HEPA Filter)

PJV-HEPA-0000 1 G (Primary HEPA Filter)

PJV-HEPA-00002A (Secondary HEPA Filter)

PJV-HEPA-00002B (Secondary HEPA Filter)

PJV-HEPA-00002C (Secondary HEPA Filter)

PJV-HEPA-00002D (Secondary HEPA Filter)

PJV-HEPA-00002E (Secondary HEPA Filter)

PJV-HEPA-00002F (Secondary HEPA Filter)
Pretreatment Pulse Jet Mixer Exhaust Vent System (Cont.) PJV 24590-PTF Section 4.1.2.17; Table 4-8; and Figures 4A-1,

-M5-V17T-P0021002 4A-2 and 4A-02A of Operating Unit 10,
PJV-FAN-00001 A (Exhaust Fan) -M6-PJV-P0001 Chapter 4 of this Permit.

* -M6-PJV-P0002
PJV-FAN-0000 lB (Exhaust Fan) -M6-PJV-P0004
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Table HI.10.G.A.i - Pretreatment Plant Vessel Vent Systems Associated with Pretreatment Plant Miscellaneous Unit Systems
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Description Designation Description Narrative Description, Tables & Figures
Drawings

-MVD-PJV-P0003
PJV-FAN-0000 1 C (Exhaust Fan) -NiD-PJV-P0001

-P1-P01T-P0001
Pretreatment Pulse Jet Mixer Exhaust Vent System (Cont.) PJV 24590-PTF - Section 4.1.2.17; Table 4-8; and Figures 4A-1,

-M5-V17T-P0021002 4A-2 and 4A-02A of Operating Unit 10,
PJV-DMST-00002A (Demister) -M6-PJV-POOO 1 Chapter 4 of this Permit.

-M6-PJV-P0002
PJV-DMST-00002B (Demister) -M6-PJV-P0004

-MVD-PJV-P0003
PJV-DMST-00002C (Demisters) -NiD-PJV-P0001

-P1-PO1T-P0001
Pretreatment Pulse Jet Mixer Exhaust Vent System (Cont.) PJV 24590-PTF Section 4.1.2.17; Table 4-8; and Figures 4A-1,

-M5-V17T-P0021002 4A-2 and 4A-02A of Operating Unit 10,
PJV Stack and associated equipment -M6-PJV-P0001 Chapter 4 of this Permit.

-M6-PJV-P0002
-M6-PJV-P0004
-MVD-PJV-P0003
-N1D-PJV-P0001
-P1-PO1T-P0001

Footnotes:
a The Pretreatment Vessel Vent Process (PVP), Process Vessel Vent Systems (PVV), and Pulse Jet Mixer Exhaust System (PJV) specified in Permit Table
III. 10.G.A.i are shared between the Pretreatment Plant Miscellaneous Unit Systems. Any references in this Permit to the individual Pretreatment Plant
Miscellaneous Unit Systems are also a reference to the Pretreatment Vessel Vent Process (PVP), Process Vessel Vent Systems (PVV), and Pulse Jet Mixer
Exhaust System (PJV) Systems. Any reference in this Permit to Permit Table III.10.G.A is also a reference to Permit Table III. 10.G.A.i.
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Table III.10.G.B - Pretreatment Plant Miscellaneous Unit Secondary Containment Systems Including Sumps, Bulges, and Floor Drains

Sump, Bulge or Floor Drain I.D.# & Maximum Sump Type/Nominal Sump, Bulge or Engineering
Room Location Sump/Bulge Operating Volume Drain Line Description

(gallons), or Drain (gallons) Dimensions' (inches) (Drawings No.'s,
Line (gallons per & Materials of Specification No.'s
minute) Capacity Construction etc.)

PVP-BULGE-00001 RESERVED Dry Sump RESERVED 24590-PTF
P-0105 (Vessel Vent Caustic Scrubber -M6-PVP-POO17
Transfer Pump Bulge, El. 0') -Pl-PO1T-P0001

PVP-BULGE-00014 RESERVED RESERVED RESERVED 24590-PTF
P-0302(Vessel Vent Heat Exchanger Bulge, -M6-PVP-P0017
El. 56')

RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table III.10.G.C. - Pretreatment Plant Miscellaneous Unit System Process and Leak Detection Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy Trips Calibration
Locator or Control or Control Range or (Description Method No.

(including Device Device Setpoint & Numerical and
P&ID) (Tag No.) Limits) Frequency

Part III, Operating Unit Conditions
Page 152 of 283



WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Table III.10.G.C. - Pretreatment Plant Miscellaneous Unit System Process and Leak Detection Instruments and Parameters

Table III.10.G.D. - Pretreatment Plant Miscellaneous Unit Systems
Estimated Emission Rates

Chemicals CAS Number Emission Rates
(grams /second)

RESERVED RESERVED RESERVED
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Tank System Control Type of Location of Instrument Expected Fail States Instrument Operating Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy Trips Calibration
Locator or Control or Control Range or (Description Method No.

(including Device Device Setpoint & Numerical and
P&ID) (Tag No.) Limits) Frequency

PVP-BULGE- RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
00001a

PVP-BULGE- RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED
00014a

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aSump locator (including P&ID designator) is located on Permit Table 111.1 O.G.B - Pretreatreatment Plant Miscellaneous Unit Secondary Containment Systems Including Sumps,
Bulges, and Floor Drains.
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LAW Vitrification System - Short Term Miscellaneous Thermal Treatment Unit-
Shakedown, Demonstration Test, and Post Demonstration Test

For purposes of Permit Section 111.10.H, where reference is made to WAC 173-303-640,
the following substitutions apply: substituting the terms "LAW Vitrification System" for
"tank system(s)," "sub-system(s)" for "tank(s)," "sub-system equipment" for "ancillary
equipment," and "sub-system(s) or sub-system equipment of a LAW Vitrification
System" for "component(s)" in accordance with WAC 173-303-680.

General Conditions During Shakedown, Demonstration Test, and Post-Demonstration
Test for LAW Vitrification System

Construction and Maintenance [WAC 173-303-640, in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-340].

The Permittees will construct the LAW Vitrification System (listed in Permit Tables
III.10.H.A and B., as approved/modified pursuant to Permit Condition III.10.H.5.) as
specified in Permit Condition 111.10.H.1. and Operating Unit 10, Chapter 4.0 of this
Permit, and Operating Unit 10, Appendices 9.1 through 9.15 and 9.17 of this Permit, as
approved pursuant to Permit Conditions III.10.H.5.a. through d., and III.10.H.5.f.

The Permittees will construct all containment systems for the LAW Vitrification System
as specified in Operating Unit 10, Chapter 4.0 of this Permit, and Operating Unit 10,
Appendices 9.2 and 9.4 through 9.14 of this Permit, as approved pursuant to Permit
Conditions 111.1 0.H.5.a. through d.

The Permittees will ensure all certifications required by specialists (e.g., independent,
qualified registered professional engineer, independent corrosion expert, independent,
qualified installation inspector, etc.) use the following statement or equivalent pursuant to
Permit Condition III.10.C.10.:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new LAW
Vitrification System or component located at (address), and owned/operated by
(name(s)). My duties were: (e.g., installation inspector, testing for tightness, etc.), for the
following LAW Vitrification System components (e.g., the venting piping, etc.), as
required by the Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable
paragraphs (i.e., (a) through (g)) in accordance with WAC 173-303-680).

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment."

The Permittees must ensure that proper handling procedures are adhered to in order to
prevent damage to the LAW Vitrification System during installation. Prior to covering,
enclosing, or placing the new LAW Vitrification System or component in use, an
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III.10.H.l.a.v.

III.10.H.1.a.vi.
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independent, qualified, installation inspector or an independent, qualified, registered
professional engineer, either of whom is trained and experienced in the proper installation
of similar systems or components, must inspect the system for the presence of any of the
following items:

A. Weld breaks;

B. Punctures;

C. Scrapes of protective coatings;

D. Cracks;

E. Corrosion;

F. Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the LAW Vitrification System is covered,
enclosed, or placed in use [WAC 173-303-640(3)(c), in accordance with WAC 173-
303-680(2) and (3)].

For the LAW Vitrification System or components that are placed underground and that
are back-filled, the Permittees must provide a backfill material that is a non-corrosive,
porous, homogeneous substance. The backfill must be installed so that it is placed
completely around the LAW Vitrification System and compacted to ensure that the LAW
Vitrification System is fully and uniformly supported [WAC 173-303-640(3)(d), in
accordance with WAC 173-303-680(2) and (3)].

The Permittees must test for tightness the LAW Vitrification System or components,
prior to being covered, enclosed, or placed into use. If the LAW Vitrification System or
components are found not to be tight, all repairs necessary to remedy the leak(s) in the
system must be performed prior to the LAW Vitrification System being covered,
enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-
680(2) and (3)].

111.1 0.H. L.a.vii. The Permittees must ensure the LAW Vitrification System equipment is supported and
protected against physical damage and excessive stress due to settlement, vibration,
expansion, or contraction [WAC 173-303-640(3)(f), in accordance with WAC 173-303-
680(2) and (3)].

111.10.H.1.a.viii.The Permittees must provide the type and degree of corrosion protection recommended
by an independent corrosion expert, based on the information provided in Operating Unit
10, Appendices 9.9 and 9.11 of this Permit, as approved pursuant to Permit Conditions
111.10.H.5.b.i., III.10.H.5.b.iv., 111.10.H.5.b.v., III.10.H.5.c.i., III.10.H.5.c.iv.,
III.10.H.5.c.v., III.10.H.5.d.i., 111.10.H.5.d.iv., and 111.10.H.5.d.v., or other corrosion
protection if Ecology believes other corrosion protection is necessary to ensure the
integrity of the LAW Vitrification System during use of the LAW Vitrification System.
The installation of a corrosion protection system that is field fabricated must be
supervised by an independent corrosion expert to ensure proper installation [WAC 173-
303-640(3)(g), in accordance with WAC 173-303-680(2) and (3)].
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111.10.H.1.a.ix.

III.10.H.1.a.x.

1
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13
14
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16
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24
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26
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34
35
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37
38

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will obtain and keep on file in the WTP Unit operating record, written statements by
those persons required to certify the design of the LAW Vitrification System and
supervise the installation of the LAW Vitrification System, as specified in WAC 173-
303-640(3)(b), (c), (d), (e), (f), and (g), in accordance with WAC 173-303-680, attesting
that the LAW Vitrification System and corresponding containment system listed in
Permit Tables III. 10.H.A and III. 10.H.B, as approved/modified pursuant to Permit
Condition III. I0.H.5., were properly designed and installed, and that repairs, in
accordance with WAC 173-303-640(3)(c) and (e) were performed [WAC 173-303-
640(3)(a) and WAC 173-303-640(3)(h), in accordance with WAC 173-303-680(3)].

The independent LAW Vitrification System installation inspection and subsequent
written statements will be certified in accordance with WAC 173-303-810(13)(a), as
modified pursuant to Permit Condition III. 10.H.1.a.iii., comply with all requirements of
WAC 173-303-640(3)(h) in accordance with WAC 173-303-680, and will consider, but
not be limited to, the following LAW Vitrification System installation documentation:

A. Field installation report with date of installation;

B. Approved welding procedures;

C. Welder qualification and certifications;

D. Hydro-test reports, as applicable, in accordance with the American Society of
Mechanical Engineers Boiler and Pressure Vessel Code, Section VIII, Division 1;
American Petroleum Institute (API) Standard 620, or Standard 650, as applicable;

E. Tester credentials;

F. Field inspector credentials;

G. Field inspector reports;

H. Field waiver reports; and

I. Non-compliance reports and corrective action (including field waiver reports) anl
repair reports.

The Permittees will ensure periodic integrity assessments are conducted on the LAW
Vitrification System, listed in Permit Table 111.1 0.H.A, as approved/modified pursuant to
Permit Condition III.10.H.5., over the term of this Permit in accordance with WAC 173-
303-680(2) and (3) as specified in WAC 173-303-640(3)(b), following the description of
the integrity assessment program and schedule in Operating Unit 10, Chapter 6.0 of this
Permit, as approved pursuant to Permit Conditions III.l0.H.5.e.i. and III.10.C.5.c.
Results of the integrity assessments will be included in the WTP Unit operating record
until ten (10) years after post-closure, or corrective action is complete and certified,
whichever is later.

111.1 0.H.l.a.xii. The Permittees will address problems detected during the LAW Vitrification System
integrity assessments specified in Permit Condition III. 10.H. 1.a.xi. following the integrity
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1 assessment program in Operating Unit 10, Chapter 6.0 of this Permit, as approved
2 pursuant to Permit Conditions III.10.H.5.e.i. and III.10.C.5.c.

3 III.10.H.1.a.xiii.All process monitors/instruments, as specified in Permit Table III.10.H.F, as
4 approved/modified pursuant to Permit Condition III. 10.H.5., will be equipped with
5 operational alarms to warn of deviation, or imminent deviation from the limits specified
6 in Permit Table III.10.H.F.

7 111.1 0.H. 1.a.xiv. The Permittees will install and test all process and leak detection system
8 monitors/instrumentation as specified in Permit Tables III. 10.H.C and III. 10.H.F, as
9 approved/modified pursuant to Permit Condition 111.10.H.5, in accordance with

10 Operating Unit 10, Appendices 9.1, 9.2, and 9.14 of this Permit, as approved pursuant to
11 Permit Conditions III.10.H.5.d.x. and III.1O.H.5.f.xvi.

12 111.10.H.1.a.xv. No dangerous and/or mixed waste will be treated in the LAW Vitrification System unless
13 the operating conditions, specified under Permit Condition 111.10.H1.1 .c. are complied
14 with.

15 111.10.H1.1 .a.xvi. The Permittees will not place dangerous and/or mixed waste, treatment reagents, or other
16 materials in the LAW Vitrification System if these substances could cause the subsystem,
17 subsystem equipment, or the containment system to rupture, leak, corrode, or otherwise
18 fail [WAC 173-303-640(5)(a), in accordance with WAC 173-303-680(2)]. This
19 condition is not applicable to corrosion of LAW Vitrification System sub-system or sub-
20 system equipment that are expected to be replaced as part of normal operations (e.g.,
21 melters).

22 111.10.H.1 .a.xvii.The Permittees will operate the LAW Vitrification System to prevent spills and
23 overflows using controls and practices as required under WAC 173-303-640(5)(b)
24 described in Permit Condition III. 10.C.5 and Operating Unit 10, Appendix 9.18 of this
25 Permit, as approved pursuant to Permit Condition III. 10.H.5.e. [WAC 173-303-640(5)(b),
26 in accordance with WAC 173-303-680(2) and (3), and WAC 173-303-806(4)(c)(ix)].

27 111.10.H.1 .a.xviii.For routinely non-accessible LAW Vitrification System sub-systems, as specified in
28 Operating Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
29 III. 10.H.5.e.vi., the Permittees will mark all routinely non-accessible LAW Vitrification
30 System sub-systems access points with labels, or signs, to identify the waste contained in
31 each LAW Vitrification System sub-system. The label, or sign, must be legible at a
32 distance of at least fifty (50) feet, and must bear a legend which identifies the waste in a
33 manner which adequately warns employees, emergency response personnel, and the
34 public of the major risk(s) associated with the waste being stored or treated in the LAW
35 Vitrification System sub-systems. For the purposes of this permit condition, "routinely
36 non-accessible" means personnel are unable to enter these areas while waste is being
37 managed in them [WAC 173-303-640(5)(d), in accordance with WAC 173-303-680(2)].

38 111.10.H.1 .a.xix.For all LAW Vitrification System sub-systems not addressed in Permit Condition
39 111.10.H1.1 .a.xviii., the Permittees will mark all these LAW Vitrification System sub-
40 systems holding dangerous and/or mixed waste with labels, or signs, to identify the waste
41 contained in the LAW Vitrification System sub-systems. The labels, or signs, must be
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1 legible at a distance of at least fifty (50) feet, and must bear a legend which identifies the
2 waste in a manner which adequately warns employees, emergency response personnel,
3 and the public of the major risk(s) associated with the waste being stored or treated in the
4 LAW Vitrification System sub-systems [WAC 173-303-640(5)(d), in accordance with
5 WAC 173-303-680(2)].

6 111.10.H.1.a.xx. The Permittees will ensure that the secondary containment systems for the LAW
7 Vitrification System sub-systems listed in Permit Tables III.10.H.A. and III.10.H.B, as
8 approved/modified pursuant to Permit Condition 111.10.H.5, are free of cracks or gaps to
9 prevent any migration of dangerous and/or mixed waste or accumulated liquid out of the

10 system to the soil, groundwater, or surface water at any time during use of the LAW
11 Vitrification System sub-systems. Any indication that a crack or gap may exist in the
12 containment systems will be investigated and repaired in accordance with Operating Unit
13 10, Appendix 9.18 of this Permit, as approved pursuant to Permit Condition
14 111.1 0.H.5.e.v. [WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), and WAC
15 173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
16 806(4)(i)(i)(B), and WAC 173-303-320].

17 111.1 0.H. 1.a.xxi. The Permittees must immediately, and safely, remove from service any LAW
18 Vitrification System or secondary containment system which through an integrity
19 assessment is found to be "unfit for use" as defined in WAC 173-303-040, following
20 Permit Conditions III.10.H.l.a.xxiii.,A. through D., and F. The affected LAW
21 Vitrification System or secondary containment system must be either repaired or closed
22 in accordance with Permit Condition III.10.H.l.a.xxiii.E. [WAC 173-303-640(7)(e) and
23 (f), WAC 173-303-640(8), in accordance with WAC 173-303-680(3)].

24 III.10.H.1.a.xxii.An impermeable coating, as specified in Operating Unit 10, Appendices 9.4, 9.5, 9.7,
25 9.9, 9.11, and 9.12 of this Permit, as approved pursuant to Permit Condition
26 III.10.H.5.b.v. will be maintained for all concrete containment systems and concrete
27 portions of containment systems for each LAW Vitrification System sub-systems listed in
28 Permit Tables III.10.H.A and III.10.H.B, as approved/modified pursuant to Permit
29 Condition III. 10.H.5 (concrete containment systems that do not have a liner, pursuant to
30 WAC 173-303-640(4)(e)(i), in accordance with WAC 173-303-680(2), and have
31 construction joints, will meet the requirements of WAC 173-303-640(4)(e)(ii)(C), in
32 accordance with WAC 173-303-680(2). The coating will prevent migration of any
33 dangerous and mixed waste into the concrete. All coatings will meet the following
34 performance standards:

35 A. The coating must seal the containment surface such that no cracks, seams, or other
36 avenues through which liquid could migrate are present;

37 B. The coating must be of adequate thickness and strength to withstand the normal
38 operation of equipment and personnel within the given area such that degradation or
39 physical damage to the coating or lining can be identified and remedied before
40 dangerous and mixed waste could migrate from the system; and
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1 C. The coating must be compatible with the dangerous and mixed waste, treatment
2 reagents, or other materials managed in the containment system [WAC 173-303-
3 640(4)(e)(ii)(D), in accordance with WAC 173-303-680(2) and (3), and WAC 173-
4 303-806(4)(i)(i)(A)].

5 111.1 O.H. l.a.xxiii.The Permittees will inspect all secondary containment systems for the LAW
6 Vitrification System sub-systems listed in Permit Tables III. 10.H.A and III. 10.H.B, as
7 approved/modified pursuant to Permit Condition III. I0.H.5., in accordance with the
8 Inspection Schedule specified in Operating Unit 10, Chapter 6.0 of this Permit, as
9 approved pursuant to Permit Conditions III.lO.H.5.e.i. and III.10.C.5.c., and take the

10 following actions if a leak or spill of dangerous and/or mixed waste is detected in these
11 containment systems [WAC 173-303-640(5)(c) and WAC 173-303-640(6), in accordance
12 with WAC 173-303-680(2) and (3), WAC 173-303-320, and WAC 173-303-
13 806(4)(i)(i)(B)]:

14 A. Immediately, and safely, stop the flow of dangerous and/or mixed waste into the
15 LAW Vitrification System sub-systems or secondary containment system.

16 B. Determine the source of the dangerous and/or mixed waste.

17 C. Remove the dangerous and/or mixed waste from the containment area in accordance
18 with WAC 173-303-680(2) and (3) as specified in WAC 173-303-640(7)(b). The
19 dangerous and/or mixed waste removed from containment areas of the LAW
20 Vitrification System sub-systems will be, as a minimum, managed as mixed waste.

21 D. If the cause of the release was a spill that has not damaged the integrity of the LAW
22 Vitrification System sub-system, the Permittees may return the LAW Vitrification
23 System sub-system to service in accordance with WAC 173-303-680(2) and (3) as
24 specified in WAC 173-303-640(7)(e)(ii). In such case, the Permittees will take
25 action to insure the incident that caused the dangerous and/or mixed waste to enter
26 the containment system will not reoccur [WAC 173-303-320(3)].

27 E. If the source of the dangerous and/or mixed waste is determined to be a leak from the
28 primary LAW Vitrification System into the secondary containment system, or the
29 system is unfit for use as determined through an integrity assessment or other
30 inspection, the Permittees will comply with the requirements of WAC 173-303-
31 640(7) and take the following actions:

32 1. Close the LAW Vitrification System sub-system following procedures in
33 WAC 173-303-640(7)(e)(i), in accordance with WAC 173-303-680 and
34 Operating Unit 10, Chapter 11.0 of this Permit, as approved pursuant to
35 Permit Condition III.10.C.8., or

36 2. Repair and re-certify (in accordance with WAC 173-303-810(13)(a), as
37 modified pursuant to Permit Condition III.10.H.1.a.iii.) the LAW
38 Vitrification System, in accordance with Operating Unit 10, Appendix 9.18
39 of this Permit, as approved pursuant to Permit Condition III.10.H.5.e.v.,
40 before the LAW Vitrification System is placed back into service [WAC
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1 173-303-640(7)(e)(iii) and WAC 173-303-640(7)(f), in accordance with
2 WAC 173-303-680].

3 F. The Permittees will document in the operating record actions/procedures taken to
4 comply with A. through E. above as specified in WAC 173-303-640(6)(d), in
5 accordance with WAC 173-303-680(2) and (3).

6 G. In accordance with WAC 173-303-680(2) and WAC 173-303-680 (3), the Permittees
7 will notify and report releases to the environment to Ecology as specified in WAC
8 173-303-640(7)(d).

9 III. 10.H. 1.a.xxiv.If liquids (e.g., dangerous and/or mixed waste leaks and spills, precipitation, fire water,
10 liquids from damaged or broken pipes) cannot be removed from the secondary
11 containment system within twenty-four (24) hours, Ecology will be verbally notified
12 within twenty-four (24) hours of discovery. The notification will provide the
13 information in A, B, and C, listed below. The Permittees will provide Ecology with a
14 written demonstration within seven (7) business days, identifying at a minimum [WAC
15 173-303-640(4)(c)(iv) and WAC 173-303-640(7)(b)(ii), in accordance with WAC 173-
16 303-680(3) and WAC 173-303-806(4)(i)(i)(B)]:

17 A. Reasons for delayed removal;

18 B. Measures implemented to ensure continued protection of human health and the
19 environment;

20 C Current actions being taken to remove liquids from secondary containment.

21 III.10.H. 1.a.xxv.All air pollution control devices and capture systems in the LAW Vitrification System
22 will be maintained and operated at all times in a manner so as to minimize the emissions
23 of air contaminants and to minimize process upsets. Procedures for ensuring that the air
24 pollution control devices and capture systems in the LAW Vitrification System are
25 properly operated and maintained so as to minimize the emission of air contaminants and
26 process upsets will be established.

27 III. 10.H. 1.a.xxvi.In all future narrative permit submittals, the Permittees will include LAW Vitrification
28 sub-system names with the sub-system designation.

29 111.10.H. 1.a.xxvii.Modifications to approved design, plans, and specifications in Operating Unit 10 of this
30 Permit for the LAW Vitrification System will be allowed only in accordance with Permit
31 Conditions III.10.C.2.e. and f., or III.10.C.2.g., III.10.C.9.d., III.10.C.9.e., and
32 III.10.C.9.h.

33 111.1 0.H. 1.a.xxviii.For any portion of the LAW Vitrification System which has the potential for formation
34 and accumulation of hydrogen gases, the Permittees will operate the portion to maintain
35 hydrogen levels below the lower explosive limit [WAC 173-303-815(2)(b)(ii)].

36 111.1 0.H. 1.a.xxix.For each LAW Vitrification System sub-system holding dangerous waste which are
37 acutely or chronically toxic by inhalation, the Permittees will operate the system to
38 prevent escape of vapors, fumes or other emissions into the air [WAC 173-303-
39 806(4)(i)(i)(B) and WAC 173-303-640(5)(e), in accordance with WAC 173-303-680].
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1 III.10.H.l.b.

2 III.10.H.l.b.i.
3
4

5

6
7

8

9

10
11

12
13

111.10.H.1.b.ii.

III.10.H.l.b.iii.

III.10.H.1.b.iv.

III.10.H.1.b.v.

III.10.H.1.b.vi.

Performance Standards

The LAW Vitrification System must achieve a destruction and removal efficiency (DRE)
of 99.99% for the principal organic dangerous constituents (PODCs) listed below [40
CFR §63.1203(c)(1), 40CFR 63.1203(c)(2), in accordance with WAC 173-303-680(2)]:

RESERVED

DRE in this permit condition will be calculated in accordance with the formula given
below:

DRE=[1-(Wu,/Win)] x 100%

Where:

Win=mass feed-rate of one principal organic dangerous constituent (PODC) in a waste
feedstream; and

W0u,=mass emission rate of the same PODC present in exhaust emissions prior to release
to the atmosphere.

Particulate matter emissions from the LAW Vitrification System will not exceed 34
mg/dscm (0.015 grains/dscf) [40 CFR §63.1203(b)(7), in accordance with WAC 173-
303-680(2)].

Hydrochloric acid and chlorine gas emissions from the LAW Vitrification System will
not exceed 21 ppmv, combined [40 CFR §63.1203(b)(6), in accordance with WAC 173-
303-680(2)].

Dioxin and Furan TEQ emissions from the LAW Vitrification System will not exceed 0.2
nanograms (ng)/dscm [40 CFR §63.1203(b)(1), in accordance with WAC 173-303-
680(2)].

Mercury emissions from the LAW Vitrification System will not exceed 45 pig/dscm [40
CFR §63.1203(b)(2), in accordance with WAC 173-303-680(2)].

Lead and cadmium emissions from the LAW Vitrification System will not exceed 120
4g/dscm, combined [40 CFR §63.1203(b)(3), in accordance with WAC 173-303-680(2)].

III.10.H.l.b.vii. Arsenic, beryllium, and chromium emissions from the LAW Vitrification System will not
exceed 97 jig/dscm, combined [40 CFR §63.1203(b)(4), in accordance with WAC 173-
303-680(2)].

III.10.H.l.b.viii.Carbon monoxide (CO) emission from the LAW Vitrification System will not exceed
100 parts per million (ppm) by volume, over an hourly rolling average (as measured and
recorded by the continuous monitoring system), dry basis [40 CFR §63.1203(b)(5)(i), in
accordance with WAC 173-303-680(2)].

III.10.H.1.b.ix. Hydrocarbon emission from the LAW Vitrification System will not exceed 10 parts per
million (ppm) by volume, over an hourly rolling average (as measured and recorded by
the continuous monitoring system during demonstration testing required by this Permit),
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dry basis, and reported as propane [40 CFR §63.1203(b)(5)(ii), in accordance with WAC
173-303-680(2)].

If the emissions from the LAW Vitrification System exceed the emission rates listed in
Permit Table III.10.H.E, as approved pursuant to Permit Condition III.10.C.1 l.b., the
Permittees will notify Ecology in accordance with Permit Condition 1I1.10.H.3.d.vii.
[WAC 173-303-680(2) and (3), and WAC 173-303-815(2)(b)(ii)].

The emission limits specified in Permit Conditions III. 1 0.H. 1.b.i. through
111.1 O.H. 1.b.x. above, will be met for the LAW Vitrification System by limiting feed-
rates as specified in Permit Tables III.10.H.D. and III.10.H.F., as approved/modified
pursuant to Permit Condition 111.10.H.5., compliance with operating conditions
specified in Permit Condition III.10.H.1.c. (except as specified in Permit Condition
I1I.10.H.1.b.xii.), and compliance with Permit Condition III.10.H.1.b.xi.

1
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111.10.H.l.b.xi. Treatment effectiveness, feed-rates and operating rates for dangerous and mixed waste
management units contained in the LAW Building, but not included in Permit Table
III.10.H.A, as approved/modified pursuant to Permit Condition III.10.H.5., will be as
specified in Permit Sections III.10.D, III.10.E, III.10.F and consistent with assumptions
and basis which are reflected in Operating Unit 10, Appendix 6.3.1 of this Permit, as
approved pursuant to Permit Condition III. I.C. 11 .b. For the purposes of this permit
condition, Operating Unit 10, Appendix 6.3.1 will be superceded by Appendix 6.4.1 upon
its approval pursuant to either Permit Conditions III.l0.C. Il.c. or III.l0.C.1 l.d. [WAC
173-303-680(2) and (3), and WAC 173-303-815(2)(b)(ii)].

III.10.H.l.b.xii. Compliance with the operating conditions specified in Permit Condition III.10.H.1.c.,will
be regarded as compliance with the required performance standards identified in Permit
Conditions 111.1 0.H. 1.b.i. through x. However, if it is determined that during the
effective period of this Permit that compliance with the operating conditions in Permit
Condition III. 10.H. 1.c. is not sufficient to ensure compliance with the performance
standards specified in Permit Conditions 111.1 0.H. 1.b.i. through x., the Permit may be
modified, revoked, or reissued pursuant to Permit Conditions III.10.C.2.e. and
III.10.C.2.f., or III.10.C.2.a.

III.10.H.l.c. Operating Conditions [WAC-303-670(6), in accordance with WAC 173-303-680(2) and
(3)].

The Permittees will operate the LAW Vitrification System in accordance with Operating
Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
III.l0.H.5.e.vi., Operating Unit 10, Appendix 9.18 of this Permit, as approved pursuant to
Permit Condition III.l0.H.5.e., and Operating Unit 10, Appendix 9.15 of this Permit, as
approved pursuant to Permit Condition III. 10.H.5.f., except as modified pursuant to
Permit Conditions 1II.l0.H.l.b.xii., III.10.H.2., III.10.H.3., 1II.10.H.4., and in accordance
with the following:

111.10.H.l.c.i. The Permittees will operate the LAW Vitrification System in order to maintain the
systems and process parameters listed in Permit Tables III.10.H.C and III.l0.H.F, as
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approved/modified pursuant to Permit Condition III.10.H.5., within the set-points
specified in Permit Table III. 10.H.F.

3
4
5
6
7

8
9

10
11
12

13
14
15
16
17
18
19

20
21
22
23
24

25
26
27
28
29

30
31
32
33
34
35
36
37
38
39
40

41

III.10.H.l.c.ii. The Permittees will operate the AWFCO systems, specified in Permit Table III.1.H.F, as
approved/modified pursuant to Permit Condition III. 10.H.5., to automatically cut-off
and/or lock-out the dangerous and mixed waste feed to the LAW Vitrification System
when the monitored operating conditions deviate from the set-points specified in Permit
Table III.10.H.F.

III.10.H.l.c.iii. The Permittees will operate the AWFCO systems, specified in Permit Table III.10.H.F, as
approved/modified pursuant to Permit Condition 111.10.H.5., to automatically cut-off
and/or lock-out the dangerous and mixed waste feed to the LAW Vitrification System
when all instruments specified on Permit Table III.10.H.F for measuring the monitored
parameter fail or exceed its span value.

111.10.H.1.c.iv. The Permittees will operate the AWFCO systems, specified in Permit Table 111.1 0.H.F, as
approved/modified pursuant to Permit Condition 111.10.H.5., to automatically cut-off
and/or lock out the dangerous and/or mixed waste feed to the LAW Vitrification System
when any portion of the LAW Vitrification System is bypassed. The terms "bypassed"
and "bypass event" as used in Permit Sections 111.10.H and 111.10.1 will mean if any
portion of the LAW Vitrification System is bypassed so that gases are not treated as
during the Demonstration Test.

111.10.H.1.c.v. In the event of a malfunction of the AWFCO systems listed in Permit Table III.F1.H.F, as
approved/modified pursuant to Permit Condition 111.10.H.5., the Permittees will
immediately, manually cut-off the dangerous and mixed waste feed to the LAW
Vitrification System. The Permittees will not restart the dangerous and/or mixed waste
feed until the problem causing the malfunction has been identified and corrected.

111.10.H.1.c.vi. The Permittees will manually cut-off the dangerous and mixed waste feed to the LAW
Vitrification System when the operating conditions deviate from the limits specified in
Permit Condition 111.10.H.1.c.i., unless the deviation automatically activates the waste
feed cut-off sequence specified in Permit Conditions III.10.H1.1 .c.ii., 111. 10.11.1 .c.iii.,
and/or 111.10.11.1 .c.iv.

111.10.11.1 .c.vii. If greater than thirty (30) dangerous and mixed waste feed cut-off, combined, to the LAW
Vitrification System occur due to deviations from Permit Table 111. 1 0.H.F, as
approved/modified pursuant to Permit Condition 111.10.H.5., within a sixty (60) day
period, the Permittees will submit a written report to Ecology within five (5) calendar
days of the thirty-first exceedence including the information specified below. These
dangerous and mixed waste feed cut-offs to the LAW Vitrification System, whether
automatically or manually activated, are counted if the specified set points are deviated
from while dangerous waste, mixed waste, and waste residues continue to be processed in
the LAW Vitrification System. A cascade event is counted at a frequency of one (1)
towards the first waste feed cut-off parameter, specified on Permit Table 111.1 0.H.F, from
which the set-point is deviated:

A. The parameter(s) that deviated from the set-point(s) in Permit Table 111.1 0.H.F;
Part III, Operating Unit Conditions
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1 B. The magnitude, dates, and duration of the deviations;-

2 C. Results of the investigation of the cause of the deviations; and

3 D. Corrective measures taken to minimize future occurrences of the deviations.

4 III.10.H.1.c.viii.If any portion of the LAW Vitrification System is bypassed while treating dangerous
5 and/or mixed waste it will be regarded as non-compliance with the operating conditions
6 specified in Permit Condition III. 1 0.H. 1.c. and the performance standards specified in
7 Permit Condition III. 10.H. 1.b. After such a bypass event, the Permittees will perform the
8 following actions:

9 A. Investigate the cause of the bypass event;

0 B. Take appropriate corrective measures to minimize future bypasses;

1 C. Record the investigation findings and corrective measures in the operating record;
2 and

3 D. Submit a written report to Ecology within five (5) days of the bypass event
4 documenting the result of the investigation and corrective measures.

III.10.H.1.c.ix.

III.10.H.I.c.x.

The Permittees will control fugitive emissions from the LAW Vitrification System by
maintaining the melters under negative pressure.

Compliance with the operating conditions specified in Permit Condition III. 10.H.1.c. will
be regarded as compliance with the required performance standards identified in Permit
Condition 11.10.H1.1 .b. However, evidence that compliance with these operating
conditions is insufficient to ensure compliance with the performance standards, will
justify modification, revocation, or re-issuance of this Permit, in accordance with Permit
Conditions III.l0.C.2.e. and III.10.C.2.f., or III.10.C.2.g.

111.10.H.1.d. Inspection Requirements [WAC 173-303-680(3)]

111.10.H.1.d.i.

111.10.H.1.d.ii.

111.10.H.1.d.iii.

111.10.H.1.e.

111.10.H.1.e.i.

The Permittees will inspect the LAW Vitrification System in accordance with the
Inspection Schedules in Operating Unit 10, Chapter 6.0 of this Permit, as modified in
accordance with Permit Condition III. 10.C.5.c.

The inspection data for LAW Vitrification System will be recorded, and the records will
be placed in the WTP Unit operating record for the LAW Vitrification System, in
accordance with Permit Condition 111.10.C.4.

The Permittees will comply with the inspection requirements specified in Operating Unit
10, Appendix 9.15 of this Permit, as approved pursuant to Permit Condition III. l0.H.5.f.,
and as modified by Permit Conditions III.10.11.l.b.xii., 111.10.H.2., 111.10.11.3., and
111.10.H.4.

Monitoring Requirements [WAC 173-303-670(5), WAC 173-303-670(6), WAC -173-
303-670(7) and WAC 173-303-807(2), in accordance with WAC 173-303-680(3)]

Upon receipt of a written request from Ecology, the Permittees will perform sampling
and analysis of the dangerous and mixed waste and exhaust emissions to verify that the
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operating requirements established in the Permit achieve the performance standards
delineated in this Permit.

The Permittees will comply with the monitoring requirements specified in Operating Unit
10, Appendices 9.2, 9.3, 9.7, 9.13, 9.15 and 9.18 of this Permit, as approved pursuant to
Permit Conditions III.10.H.5.c., II1.10.H.5.d., III.10.H.5.e., and III.10.H.5.f., as modified
by Permit Conditions III.l0.H.l.b.xii., III.10.H.2., iII.10.H.3., and III.10.H.4.

The Permittees will operate, calibrate, and maintain the carbon monoxide and
hydrocarbon continuous emission monitors (CEM) specified in this Permit in accordance
with Performance Specification 4B and 8A of 40 CFR Part 60, Appendix B, in
accordance with Appendix to Subpart EEE of 40 CFR Part 63, and Operating Unit 10
Appendix 9.15 of this Permit, as approved pursuant to Permit Condition III. 10.H.5.f., and
as modified by Permit Conditions 111.10.H.l.b.xii., 111.10.H.2., 1I.10.H1.3., and 111.10.11.4.

The Permittees will operate, calibrate, and maintain the instruments specified on Permit
Tables III. 10.H.C, and F, as approved/modified pursuant to Permit Condition 111.10.H.5.,
in accordance with Operating Unit 10, Appendix 9.15 of this Permit, as approved
pursuant to Permit Condition III. 10.H.5.f., and as modified by Permit Conditions
111.10.H.l.b.xii., 111.10.H.2., 111.10.H.3., and 111.10.11.4.

18 III.10.H.l.f. Recordkeeping Requirements [WAC 173-303-380 and WAC 173-303-680(3)]

111.10.H.1.f.i.

111.10.H.1.f.ii.

111.10.H.1.f.iii.

37
38
39

The Permittees will record and maintain in the WTP Unit operating record for the LAW
Vitrification System, all monitoring, calibration, maintenance, test data, and inspection
data compiled under the conditions of this Permit, in accordance with Permit Conditions
III.10.C.4. and III.10.C.5., as modified by Permit Conditions 1II.l0.H.1.b.xii., 111.10.H.2.,
III.10.H.3., and 111.10.11.4.

The Permittees will record in the WTP Unit operating record the date, time, and duration
of all automatic waste feed cutoffs and/or lockouts, including the triggering parameters,
reason for the deviation, and recurrence of the incident. The Permittees will also record
all incidents of AWFCO system function failures, including the corrective measures
taken to correct the condition that caused the failure.

The Permittees will submit to Ecology a report semi-annually the first calendar year, and
annually thereafter each calendar year within ninety (90) days following the end of the
year. The report will include the following information:

A. Total dangerous and mixed waste feed processing time for the LAW Vitrification
System;

B. Date/Time of all LAW Vitrification System startups and shutdowns;

C. Date/Time/Duration/Cause/Corrective Action taken for all LAW Vitrification System
shutdowns caused by malfunction of either process or control equipment; and

D. Date/Time/Duration/Cause/Corrective Action taken for all instances of dangerous
and/or mixed waste feed cut-off due to deviations from Permit Table III. 10.H.F, as
approved/modified pursuant to Permit Condition 111.10.H.5.
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111.10.H.1.f.iv.

III.10.H.2.g.

III.10.H.2.

10 III.10.H.2.a.
11
12
13

14 III.10.H.2.b.

15 III.10.H.2.b.i.
16
17

18 III.10.H.2.b.ii.
19
20
21
22

23

24

25
26
27
28

The Permittees will submit an annual report to Ecology each calendar year within ninety
(90) days following the end of the year of all quarterly CEM Calibration Error and
Annual CEM Performance Specification Tests conducted in accordance with Permit
Condition III. 10.H. I.e.iii.

Closure

The Permittees will close the LAW Vitrification System in accordance with Operating
Unit 10, Chapter 11.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.8.

Shakedown Period [WAC 173-303-670(5), WAC 173-303-670(6), WAC -173-303-
670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)].

The shakedown period for the LAW Vitrification System will be conducted in
accordance with Permit Condition III. 10.H. 1., Operating Unit 10, Appendix 9.15 of this
Permit, as approved pursuant to Permit Condition 111.1 0.H.5.f., and as modified in
accordance with Permit Conditions III.10.H.l.b.xii., III.10.H.2., and III.10.H.3.

Duration of the Shakedown Period

The shakedown period for the LAW Vitrification System will begin with the initial
introduction of dangerous waste in the LAW Vitrification System following construction
and will end with the start of the demonstration test.

The shakedown period will not exceed the following limits, as defined by hours of
operation of the LAW Vitrification System with dangerous waste. The Permittees may
petition Ecology for one extension of each shakedown phase for seven hundred and
twenty (720) additional operating hours in accordance with Permit modification
procedures specified in Permit Conditions III.10.C.2.e. and III.10.C.2.f.

Shakedown Phase 1: 720 hours

Shakedown Phase 2: 720 hours

Shakedown Phase 2 will not be commenced until documentation has been submitted to
Ecology verifying that the LAW Vitrification System has operated at a minimum of 75%
of the shakedown Phase 1 feed-rate limit for two (2) separate eight (8) consecutive hour
periods with no AWFCOs.

29 III.10.H.2.c. Allowable Waste Feed During the Shakedown Period

111.10.H.2.c.i.

III.10.H.2.c.ii.

The Permittees may feed the dangerous waste specified for the LAW Vitrification System
on the Part A Forms (Operating Unit 10, Chapter 1.0 of this Permit), except for those
wastes outside the waste acceptance criteria specified in the WAP, Attachment 1, Chapter
3.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.3., except Permit
Conditions III. 10.H.2.c.ii. through y. also apply.

The Permittees will not feed the following wastes to the LAW Vitrification System
during Shakedown Phase 1:

A. Acutely toxic dangerous waste listed in WAC 173-303-081(a)(2)(a)(i).
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1

2
3

4

5 111.10.H.2.c.iv.
6
7

8 III.10.H.2.c.v.
9

10

11 III.10.H.3.
12
13

14 III.10.H.3.a.

15
16
17
18

19
20
21
22
23
24
25

26
27
28
29

III.10.H.3.a.i.

III.10.H.3.a.ii.

III.10.H.3.a.iii.

III.10.H.2.c.iii.

30 111.10.H.3.b. Performance Standards

31 The Permittees will demonstrate compliance with the performance standards specified in
32 Permit Condition III.10.H.l.b. during the Demonstration Test Period.

33 III.10.H.3.c. Allowable Waste Feed During the Demonstration Test Period

III.10.H.3.c.i. The Permittees may feed the dangerous waste specified for the LAW Vitrification System
in Part A Forms (Operating Unit 10, Chapter 1.0 of this Permit), except for those waste
outside the waste acceptance criteria specified in the WAP, Operating Unit 10, Chapter
3.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.3., except Permit
Conditions III.10.H.3.c.ii. through iv. also apply.
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B. Mixed waste

The Permittees will not feed the following waste to the LAW Vitrification System during
Shakedown Phase 2:

A. Mixed waste

The feed-rates to the LAW Vitrification System will not exceed the limits in Permit
Tables III. 10.H.D and III. 10.H.F, as approved/modified pursuant to Permit Condition
III.10.H1.5.

The Permittees will conduct sufficient analysis of the dangerous waste treated in the
LAW Vitrification System to verify that the waste feed is within the physical and
chemical composition limits specified in this Permit.

Demonstration Test Period [WAC 173-303-670(5), WAC 173-303-670(6), WAC 173-
303-670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and
(3)].

Demonstration Test Period

The Permittees will operate, monitor, and maintain the LAW Vitrification System as
specified in Permit Condition 111.1 0.H. 1., and Operating Unit 10, Appendix 9.15 of this
Permit, as approved pursuant to Permit Condition III. 10.H.5.f., except as modified in
accordance with Permit Conditions III.10.H.l.b.xii., and III.10.H.3.

Operating Unit 10, Appendix 9.15 of this Permit, as approved pursuant to Permit
Condition III. 10.H.5.f., will be resubmitted to Ecology for approval by the Permittees as
a permit modification pursuant to Permit Conditions III.10.C.2.e. and III.10.C.2.f. at least
one hundred and eighty (180) days prior to the start date of the demonstration test. The
revised Demonstration Test Plan will include applicable EPA promulgated test methods
and procedures in effect at the time of the re-submittal and projected commencement and
completion dates for the Demonstration Test.

The Permittees will not commence the demonstration test period until documentation has
been submitted to Ecology verifying that the LAW Vitrification System has operated at a
minimum of 90% of the demonstration test period feed-rate limit for a minimum of an
eight (8) consecutive hours period on two (2) consecutive days.
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1 III.l0.H.3.c.ii. The Permittees will not feed mixed waste to the LAW Vitrification System.

III.10.H.3.c.iii.

III.10.H.3.c.iv.

The dangerous waste feed-rates to the LAW Vitrification System will not exceed the
limits in Permit Tables 111.1 O.H.D and F, as approved/modified pursuant to Permit
Condition III. 10.H.5.

The Permittees will conduct sufficient analysis of the dangerous waste treated in the
LAW Vitrification System to verify that the dangerous waste is within the physical and
chemical composition limits specified in this Permit.

8 III.10.H.3.d. Demonstration Data Submissions and Certifications

III.10.H.3.d.i.

III.10.H.3.d.ii.

The Permittees will submit to Ecology a complete demonstration test report within one-
hundred twenty (120) calendar days of completion of the Demonstration Test including
all data collected during the Demonstration Test and updated Permit Tables 111.1 0.I.D,
III.10.I.E and III.10.I.F.

The Permittees must submit the following information to Ecology prior to receiving
Ecology's approval to commence feed of dangerous waste and mixed waste to the LAW
Vitrification System:

A. The Permittees will submit a summary of data collected as required by the
Demonstration Test Plan to Ecology upon completion of the Demonstration Test.

B. A certification that the Demonstration Test has been carried out in accordance with
the approved Demonstration Test Plan and approved modifications within thirty (30)
days of the completion of the Demonstration Test [WAC 173-303-807(8)].

C. Calculations and analytical data showing compliance with the performance standards
specified in Permit Conditions I1I.10.H.1.b.i, III.10.H.l.b.iv, III.10.H.l.b.v,
III. 10.H. 1.b.vi, and 111.1 0.H. 1.b.vii

D. Laboratory data QA/QC summary for the information provided in
111.10.H.3.d.ii.C.

After successful completion of the Demonstration Test and receipt of Ecology's approval,
the Permittees will be authorized to commence feed of dangerous waste and mixed waste
to the LAW Vitrification System for the post-demonstration test period indicated in
Permit Tables III. 10.H.D and F, as approved/modified pursuant to Permit Condition
III. 1O.H.5., in compliance with the operating requirements specified in Permit Condition
III.10.H.l.c. and within the limitations specified in Permit Condition.III.10.C. 14.

32 III.10.H.3.d.iv. RESERVED

III.10.H.3.d.v. After successful completion of the Demonstration Test, Permittees submittal of the
following to Ecology and the Permittees receipt of approval of the following in writing,
the Permittees will be authorized to feed dangerous waste and mixed waste to the LAW
Vitrification System pursuant to Permit Section 111.10.1.

A. A complete Demonstration Test Report for the LAW Vitrification System and
updated Permit Tables 111.1 0.I.D, 111.1 0.I.E, and 111.1 0.I.F, as approved/modified
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1 pursuant to Permit Conditions 111.10.H.5 and III. 1.C. 11.c or 111.1 O.C. 11.d. The test
2 report will be certified in accordance with WAC 173-303-807(8), in accordance with
3 WAC 173-303-680(2) and (3).

4 B. A Final Risk Assessment Report completed pursuant to Permit Conditions
5 III. 1.C. 1 .c. or III. 10.C. 1 l.d.

6 111.10.H.3.d.vi. If any calculations or testing results show that one or more of the performance standards
7 listed in Permit Condition III. 10.H. .b., with the exception of Permit Condition
8 III. 10.H. l.b.x., for the LAW Vitrification System were not met during the Demonstration
9 Test, the Permittees will perform the following actions:

10 A. Immediately stop dangerous and mixed waste feed to the LAW Vitrification System
11 under the mode of operation that resulted in not meeting the performance standard(s).

12 B. Verbally notify Ecology within twenty-four (24) hours of discovery of not meeting
13 the performance standard(s) as specified in Permit Condition I.E.2 1.

14 C. Investigate the cause of the failure and submit a report of the investigation findings to
15 Ecology within fifteen (15) days of discovery of not meeting the performance
16 standard(s).

17 D. Submit to Ecology within fifteen (15) days of discovery of not meetin& the
18 performance standard(s), documentation supporting a mode of operation where all
19 performance standards listed in Permit Condition III.1 0.H. 1.b., with the exception of
20 Permit Condition III. 10.H. 1.b.x., for the LAW Vitrification System were met during
21 the demonstration test, if any such mode was demonstrated.

22 E. Based on the information provided to Ecology by the Permittees pursuant to Permit
23 Conditions III. 10.H.3.d.vi.A through D above, and any additional information,
24 Ecology may provide in writing, direction to the Permittees to stop dangerous and/or
25 mixed waste feed to the LAW Vitrification System and/or amend the mode of
26 operation the Permittees are allowed to continue operations prior to Ecology approval
27 of a compliance schedule and/or revised Demonstration Test Plan pursuant to Permit
28 Conditions III. 10.H.3.d.vi.F and G.

29 F. If the performance standard listed in Permit Condition III.1 0.H. 1.b.i. was not met
30 during the Demonstration Test, the Permittees will submit within one hundred and
31 twenty (120) days of discovery of not meeting the performance standard, a revised
32 Demonstration Test Plan (if appropriate), and a compliance schedule for Ecology
33 approval to address this deficiency. If a revised Demonstration Test Plan is
34 submitted, it will be accompanied by a request for approval to retest as a permit
35 modification pursuant to Permit Conditions III.10.C.2.e. and III.l0.C.2.f. The
36 revised Demonstration Test Plan (if submitted) must include substantive changes to
37 prevent failure from reoccurring.

38 G. If any of the performance standards listed in Permit Condition III. 10.H. 1.b., with the
39 exception of Permit Conditions III.10.H.1.b.i. or III.1O.H.l.b.x., were not met during
40 the Demonstration Test the Permittees will submit to Ecology within one hundred

Part III, Operating Unit Conditions
ANI Page 169 of 283



07/2009

III. 10.H.3.d.vii.

1
2
3
4
5

6
7
8
9

10
11

12
13
14
15
16
17

18
19
20
21
22
23

24
25

26
27
28
29

30

31
32
33
34
35

36
37
38

WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

twenty (120) days of discovery of not meeting the performance standard(s), a revised
Demonstration Test Plan requesting approval to retest as a permit modification
pursuant to Permit Conditions III.10.C.2.e. and III.10.C.2.f. The revised
Demonstration Test Plan must include substantive changes to prevent failure from
reoccurring.

If any calculations or testing results show that any emission rate for any constituent listed
in Permit Table III.10.H.E, as approved pursuant to Permit Condition III.10.C.l .b., is
exceeded for LAW Vitrification System during the Demonstration Test, the Permittees
will perform the following actions:

A. Verbally notify Ecology within twenty-four (24) hours of the discovery of exceeding
the emission rate(s) as specified in Permit Condition I.E.2 1.

B. Submit to Ecology additional risk information to indicate that the increased emissions
impact is offset by decreased emission impact from one or more constituents
expected to be emitted at the same time, and/or investigate the cause and impact of
the exceedence of the emission rate(s) and submit a report of the investigation
findings to Ecology within fifteen (15) days of the discovery of exceeding the
emission rate(s); and

C. Based on the notification and any additional information, Ecology may provide, in
writing, direction to the Permittees to stop dangerous and/or mixed waste feed to the
LAW Vitrification System and/or to submit a revised Demonstration Test Plan as a
permit modification pursuant to Permit Conditions III. 10.C.2.e. and III. 10.C.2.f., or
III. 10.C.2. . The revised Demonstration Test Plan must include substantive changes
to prevent failure from reoccurring.

Post Demonstration Test Period [WAC 173-303-670(5), WAC 173-303-670(6), and
WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)]

The Permittees will operate, monitor, and maintain the LAW Vitrification System as
specified in Permit Condition 111.10.H.l. and Operating Unit 10, Appendix 9.15 of this
Permit, as approved pursuant to Permit Condition 111.1 0.H.5., except as modified in
accordance with Permit Conditions 1II.10.H.1.b.xii., III.10.H.3., and III.10.H.4.

Allowable Waste Feed During the Post-Demonstration Test Period

The Permittees may feed the dangerous and/or mixed waste specified for the LAW
Vitrification System on the Part A Forms (Operating Unit 10, Chapter 1.0 of this Permit),
except for those wastes outside the waste acceptance criteria specified in the WAP,
Operating Unit 10, Chapter 3.0 of this Permit, as approved pursuant to Permit Condition
III.10.C.3., and except Permit Conditions III.10.H.4.b.ii. and III.10.H.4.b.iii. also apply.

The dangerous waste and mixed waste feed-rates to the LAW Vitrification System will
not exceed the limits in Permit Tables 111.1 0.H.D and F, as approved/modified pursuant
to Permit Condition III.10.H.5., or in Permit Condition III.10.H.3
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The Permittees will conduct sufficient analysis of the dangerous waste and mixed waste
treated in LAW Vitrification System to verify that the waste feed is within the physical
and chemical composition limits specified in this Permit.

4 III.10.H.5. Compliance Schedules
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34
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III.10.H.5.a.

III.10.H.5.b.

III.10.H.5.b.i.

III.10.H.5.b.ii.

III.10.H.5.b.iii.

07/2009

1
2
3

All information identified for submittal to Ecology in a. through f. of this compliance
schedule must be signed and certified in accordance with requirements in WAC 173-303-
810(12), as modified in accordance with Permit Condition III.l0.H.1.a.iii. [WAC 173-
303-806(4)].

The Permittees will submit to Ecology, pursuant to Permit Condition III. 1 O.C.9.f., prior
to construction of each secondary containment and leak detection system for the LAW
Vitrification System (per level) as identified in Permit Tables 111.1 0.H.A and 11.1 0.H.B,
engineering information as specified below, for incorporation into Operating Unit 10,
Appendices 9.2 , 9.4, 9.5, 9.7, 9.8, 9.9, 9.11, and 9.12 of this Permit. At a minimum,
engineering information specified below will show the following as described in WAC
173-303-640, in accordance with WAC 173-303-680 (the information specified below
will include dimensioned engineering drawings and information on sumps and floor
drains):

IQRPE Reports (specific to foundation, secondary containment, and leak detection
system) will include review of design drawings, calculations, and other information on
which the certification report is based and will include as applicable, but not limited to,
review of such information described below. Information (drawings, specifications, etc.)
already included in Operating Unit 10, Appendix 9.0 of this Permit, may be included in
the report by reference and should include drawing and document numbers. IQRPE
Reports will be consistent with the information separately provided in ii. through ix.
below [WAC 173-303-640(3)(a), in accordance with WAC 173-303-680 and WAC 173-
303-806(4)(i)(i )];

Design drawings (General Arrangement Drawings, in plan and cross sections) and
specifications for the foundation, secondary containment including liner installation
details, and leak detection methodology. These items should show the dimensions,
volume calculations, and location of the secondary containment system, and should
include items such as floor/pipe slopes to sumps, tanks, floor drains [WAC 173-303-
640(4)(b) through (f) and WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680 and WAC 173-303-806(4)(i)(i)];

The Permittees will provide the design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the secondary containment
system. This information will demonstrate the foundation will be capable of providing
support to the secondary containment system, resistance to pressure gradients above and
below the system, and capable of preventing failure due to settlement, compression, or
uplift [WAC 173-303-640(4)(c)(ii), in accordance with WAC 173-303-680(2) and WAC
173-303-806(4)(i)(i)(B)];
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III.10.H.5.b.iv.

III.10.H.5.b.v.

III.10.H.5.b.vi.

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil, including factors affecting the potential
for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-303-680
and WAC 173-303-806(4)(i)(i)(A) through (B)];

Secondary containment/foundation, and leak detection system, materials selection
documentation (including, but not limited to, concrete coatings and water stops, and liner
materials) as applicable [WAC 173-303-806(4)(i)(i)(A) through (B)];

Detailed description of how the secondary containment for the LAW Vitrification System
will be installed in compliance with WAC 173-303-640(3)(c), in accordance with WAC
173-303-680 and WAC 173-303-806(4)(i)(i)(A) through (B);

1
2
3
4

5
6
7

8
9

10

11
12
13

14
15
16
17

18
19
20

21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36

37
38
39
40

III.10.H.5.b.ix.

111.10.H.5.c.

III.10.H.5.c.i.

III.10.H.5.c.ii.

A detailed description of how LAW Vitrification System design provides access for
conducting future LAW Vitrification System integrity assessments [WAC 173-303-
640(3)(b) and WAC 173-303-806(4)(i)(i)(B)].

The Permittees will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f, prior
to installation of each sub-system as identified in Permit Table 111.1 0.H.A, engineering
information as specified below, for incorporation into Operating Unit 10, Appendices 9.1
through 9.14, and 9.17 of this Permit. At a minimum, engineering information specified
below will show the following, as required pursuant to WAC 173-303-640, in accordance
with WAC 173-303-680 (the information specified below will include dimensioned
engineering drawings):

IQRPE Reports (specific to sub-system) will include review of design drawings,
calculations, and other information on which the certification report is based and will
include as applicable, but not limited to, review of such information described below.
Information (drawings, specifications, etc.) already included in Operating Unit 10,
Appendix 9.0 of this Permit, may be included in the report by reference and should
include drawing and document numbers. The IQRPE Reports will be consistent with the
information separately provided in ii. through xii. below, and the IQRPE Report specified
in Permit Condition III.10.H.5.b. [WAC 173-303-640(3)(a), in accordance with WAC
173-303-680(2) and WAC 173-303-806(4)(i)(i)];

Design drawings [General Arrangement Drawings in plan and cross section, Process
Flow Diagrams, Piping and Instrumentation Diagrams (including pressure control
systems), Mechanical Drawings, and specifications, and other information specific to
subsystems (to show location and physical attributes of each subsystem)] [WAC 173-
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173-303-806(4)(i)(v)];
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303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(i)(i)];

Sub-system design criteria (references to codes and standards, load definitions, and load
combinations, materials of construction, and analysis/design methodology) and typical
design details to support the subsystems. Structural support calculations specific to off-
specification, non-standard and field fabricated subsystems will be submitted for
incorporation into the Administrative Record. Documentation will include but not
limited to, supporting specifications, test data, treatment effectiveness report, etc.
supporting projected operational capability (e.g., WESP projected removal efficiency for
individual metals, halogens, particulates, etc.) and compliance with performance
standards specified in Permit Condition III. 10.H. 1.b [WAC 173-303-640(3)(a), in
accordance with WAC 173-303-680(2) and WAC 173-303-806(4)(i)(i)(B)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with water, including factors affecting the potential
for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-303-680(2)
and WAC 173-303-806(4)(i)(i)(A) through (B)];

Sub-system materials selection documentation (e.g., physical and chemical tolerances)
[WAC 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(i)(i)(A)];

Sub-system vendor information (including, but not limited to, required performance
warranties, as available), consistent with information submitted under ii. above, will be
submitted for incorporation into the Administrative Record [WAC 173-303-640(3)(a), in
accordance with WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(A) through (B), and
WAC 173-303-806(4)(i)(v)];

System descriptions related to sub-system units will be submitted for incorporation into
the Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A) through
(B), and WAC 173-303-806(4)(i)(v)];

28 111.1 O.H.5.c.viii.Mass and energy balance for normal projected operating conditions used in developing
29 the Piping and Instrumentation Diagrams and Process Flow Diagrams, including
30 assumptions and formulas used to complete the mass and energy balance, so that they can
31 be independently verified for incorporation into the Administrative Record [WAC 173-
32 303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(iJ(v)];

33 III.10.H.5.c.ix. Detailed description of all potential LAW Vitrification System bypass events including:

34 A. A report which includes an analysis of credible potential bypass events and
35 recommendations for prevention/minimization of the potential, impact, and
36 frequency of the bypass event to include at a minimum:

37 1. Operating procedures

38 2. Maintenance procedures

39 3. Redundant equipment
Part III, Operating Unit Conditions
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4. Redundant instrumentation

5. Alternate equipment

6. Alternate materials of construction

III.10.H.5.c.x. A detailed description of how the sub-systems will be installed in compliance with WAC
173-303-640(3)(c), (d), and (e), in accordance with WAC 173-303-680 and WAC 173-
303-806(4)(i)(i)(B);

111.10.H.5.c.xi. Sub-system design to prevent escape of vapors and emissions of acutely or chronically
toxic (upon inhalation) EHW, for incorporation into the Administrative Record [WAC
173-303-640(5)(e), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(i)(i)(B)];

III. 1O.H.5.c.xii. Documentation that sub-systems are designed to prevent the accumulation of hydrogen
gases levels above the lower explosive limit for incorporation into the Administrative
Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC 173-303-
806(4)(i)(v)].

III.10.H.5.d.

III.10.H.5.d.i.

III.10.H.5.d.ii.

III.10.H.5.d.iii.

The Permittees will submit to Ecology, pursuant to Permit Condition 111.10.C.9.f, prior to
installation of equipment for each sub-system as identified in Permit Tables 111.1 0.H.A
and III. 10.H.B, not addressed in Permit Conditions III. 10.H.5.b. or III. 10.H.5.c.,
engineering information as specified below, for incorporation into Operating Unit 10,
Appendices 9.1 through 9.14 of this Permit. At a minimum, engineering information
specified below will show the following as required pursuant to WAC 173-303-640, in
accordance with WAC 173-303-680 (the information specified below will include
dimensioned engineering drawings):

IQRPE Reports (specific to sub-system equipment) will include a review of design
drawings, calculations, and other information as applicable on which the certification
report is based. The reports will include, but not be limited to, review of such
information described below. Information (drawings, specifications, etc.) already
included in Operating Unit 10, Appendix 9.0 of this Permit, may be included in the report
by reference and should include drawing and document numbers. The IQRPE Reports
will be consistent with the information provided separately in ii. through xiii. below and
the IQRPE Reports specified in Permit Conditions III. 0.H.5.b. and III.10.H.5.c. [WAC
173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(i)(i)(A) through (B)];

Design drawings [Process Flow Diagrams, Piping and Instrumentation Diagrams
(including pressure control systems), specifications and other information specific to
equipment (these drawings should include all equipment such as pipes, valves, fittings,
pumps, instruments, etc.)] [WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)(A) through (B)];

Sub-system equipment design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the sub-system equipment

Part III, Operating Unit Conditions
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[WAC 173-303-640(3)(a) and WAC 173-303-640(3)(f), in accordance with WAC 173-
303-680 and WAC 173-303-806(4)(i)(i)(B)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil and water, including factors affecting the
potential for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-
303-680(2) and WAC 173-303-806(4)(i)(i)(A)];

Materials selection documentation for equipment for each sub-system (e.g., physical and
chemical tolerances) [WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)(A)];

Vendor information (including, but not limited to, required performance warranties, as
available), consistent with information submitted under ii. above, for sub-system
equipment will be submitted for incorporation into the Administrative Record. [WAC
173-303-640(3)(a), in accordance with WAC 173-303-680(2), WAC 173-303-
806(4)(i)(i)(A) through (B), and WAC 173-303-806(4)(i)(iv)];

Sub-system, sub-system equipment, and leak detection system instrument control logic
narrative description (e.g., software functional specifications, descriptions of fail-safe
conditions, etc.) [WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-
303-806(4)(i)(v)].

III. 10.H.5.d.viii.System description related to sub-system equipment, and system descriptions related to
leak detection systems, (including instrument control logic and narrative descriptions),
for incorporation into the Administrative Record [WAC 173-303-680, WAC 173-303-
806(4)(i)(i)(A) through (B), and WAC 173-303-806(4)(i)(v)];

III.10.H.5.d.ix.

III.10.H.5.d.x.

III.10.H.5.d.xi.

III.10.H.5.d.xii.

A detailed description of how the sub-system equipment will be installed and tested
[WAC 173-303-640(3)(c) through (e), WAC 173-303-640(4)(b) and (c), in accordance
with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B)]; -

For process monitoring, control, and leak detection system instrumentation for the LAW
Vitrification System as identified in Permit Tables 111.1 0.H.C. and 111.10.H. F., a detailed
description of how the process monitoring, control, and leak detection system
instrumentation, will be installed and tested [WAC 173-303-640(3)(c) through (e), WAC
173-303-640(4)(b) and (c), WAC 173-303-806(4)(c)(vi), and WAC 173-303-
806(4)(i)(i)(B)];

Mass and energy balance for projected normal operating conditions used in developing
the Piping and Instrumentation Diagrams and Process Flow Diagrams, including
assumptions and formulas used to complete the mass and energy balance, so that they can
be independently verified, for incorporation into the Administrative Record [WAC 173-
303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)];

Documentation that sub-systems equipment are designed to prevent the accumulation of
hydrogen gas levels above the lower explosive limit for incorporation into the
Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC
173-303-806(4)(i)(v)];
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III. 1.H.5.d.xiii.Leak detection system documentation (e.g. vendor information, etc.) consistent with
information submitted under Permit Condition III. 10.H.5.c.ii. and Permit Conditions
III.10.H.5.d.ii., vii., viii, and x. above, will be submitted for incorporation into the
Administrative Record.

III.10.H.5.e.

III.10.H.5.e.i.

III.10.H.5.e.ii.

III.10.H.5.e.iii.

III.10.H.5.e.iv.

III.10.H.5.e.v.

III.10.H.5.e.vi.

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will submit to Ecology, pursuant to Permit Condition III. 10.C.9.f., the following as
specified below for incorporation into Operating Unit 10, Appendix 9.18 of this Permit,
except Permit Condition III. 10.H.5.e.i., which will be incorporated into Operating Unit
10, Chapter 6.0 of this Permit. All information provided under this permit condition must
be consistent with information provided pursuant to Permit Conditions 111..H.5.b., c.,
d., e., and f., III.10.C.3.e. and III.10.C.Il.b., as approved by Ecology:

Integrity assessment program and schedule for the LAW Vitrification System will
address the conducting of periodic integrity assessments on the LAW Vitrification
System over the life of the system, as specified in Permit Condition III.10.H.5.b.ix. and
WAC 173-303-640(3)(b), in accordance with WAC 173-303-680, and descriptions of
procedures for addressing problems detected during integrity assessments. The schedule
must be based on past integrity assessments, age of the system, materials of construction,
characteristics of the waste, and any other relevant factors [WAC 173-303-640(3)(b), in
accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B)].

Detailed plans and descriptions, demonstrating the leak detection system is operated so
that it will detect the failure of either the primary or secondary containment structure or
the presence of any release of dangerous and/or mixed waste or accumulated liquid in the
secondary containment system within twenty-four (24) hours [WAC 173-303-
640(4)(c)(iii)]. Detection of a leak of at least 0.1 gallons per hour within twenty-four
(24) hours is defined as being able to detect a leak within twenty-four (24) hours. Any
exceptions to this criteria must be approved by Ecology in accordance with WAC 173-
303-680, WAC 173-303-640(4)(c)(iii), and WAC 173-303-806(4)(i)(i)(b).

Detailed operational plans and descriptions, demonstrating that spilled or leaked waste
and accumulated liquids can be removed from the secondary containment system within
twenty-four (24) hours [WAC 173-303-806(4)(i)(i)(B)].

Descriptions of operational procedures demonstrating appropriate controls and practices
are in place to prevent spills and overflows from the LAW Vitrification System or
containment systems in compliance with WAC 173-303-640(5)(b)(i) through (iii), in
accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B);

Description of procedures for investigation and repair of the LAW Vitrification System
[WAC 173-303-640(6) and WAC 173-303-640(7)(e) and (f), in accordance with WAC
173-303-680, WAC 173-303-320, WAC 173-303-806(4)(a)(v), and WAC 173-303-
806(4)(a)(ii)(B)].

Updated Chapter 4.0, Narrative Description, Tables and Figures as identified in Permit
Tables 111.1 0.H.A and 111.1 0.H.B, as modified pursuant to Permit Condition
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111.1 0.H.5.e.x. and updated to identify routinely non-accessible LAW Vitrification sub-
systems.

III. 10.H.5.e.vii. Description of procedures for management of ignitable and reactive, and incompatible
dangerous and/or mixed waste as specified in WAC 173-303-640(9) and (10), in
accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B).

III. 10.H.5.e.viii.A description of the tracking system used to track dangerous and/or mixed waste
generated throughout the LAW Vitrification system, pursuant to WAC 173-303-380.

1
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III.10.H.5.f.

III.10.H.5.e.ix.

III.10.H.5.e.x.

Permit Tables III.10.H.C and III.10.I.C will be completed for LAW Vitrification System
process and leak detection system monitors and instruments (to include, but not be
limited to: instruments and monitors measuring and/or controlling flow, pressure,
temperature, density, pH, level, humidity, and emissions) to provide the information as
specified in each column heading. Process and leak detection system monitors and
instruments for critical systems as specified in Operating Unit 10, Appendix 2.0 and as
updated pursuant to Permit Condition III. 10.C.9.b., and for operating parameters as
required to comply with Permit Condition III. 10.C.3.e.iii. will be addressed. Process
monitors and instruments for non-waste management operations (e.g., utilities, raw
chemical storage, non-contact cooling waters, etc.) are excluded from this permit
condition [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A) through (B), and WAC
173-303-806(4)(i)(v)];

Permit Tables III.10.H.A and III.10.I.A amended as follows [WAC 173-303-680 and
WAC 173-303-806(4)(i)(i)(A) through (B)]:

A. Under column 1, update and complete list of dangerous and mixed waste LAW
Vitrification System sub-systems, including plant items that comprise each system
(listed by item number).

B. Under column 2, update and complete system designations.

C. Under column 3, replace the 'Reserved' with Operating Unit 10, Appendix 9.0
subsections (e.g., 9.1, 9.2, etc.) designated in Permit Conditions III.l0.H.5.b., c., and
d. specific to LAW Vitrification System sub-system as listed in column 1.

D. Under column 4, update and complete list of narrative description, tables, and
figures.

One hundred and eighty (180) days prior to initial receipt of dangerous and/or mixed
waste in the WTP Unit, the Permittees will submit for review and receive approval for
incorporation into Operating Unit 10, Appendix 9.15 of this Permit, a Demonstration Test
Plan for the LAW Vitrification System to demonstrate that the LAW Vitrification
Systems meets the performance standards specified in Permit Condition 111.1 0.H. L.b. In
order to incorporate the Demonstration Test Plan for the LAW Vitrification System into
Operating Unit 10, Appendix 9.15, Permit Condition III. 10.C.2.g. process will be
followed. The Demonstration Test Plan will include, but not be limited to, the following
information. The Demonstration Test Plan will also be consistent with the information
provided pursuant to Permit Conditions 111.10.H.5.b., c., d., and e., III.10.C.3.e., and
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III.10.C.1 Lb., as approved by Ecology and consistent with the schedule described in
Operating Unit 10, Appendix 1.0 of this Permit. The documentation required pursuant to
Permit Condition III. 10.H.5.fx., in addition to being incorporated into Operating Unit 10,
Appendix 9.15, will be incorporated by reference in Operating Unit 10, Chapter 6.0 of
this Permit.

Notes: (1) The following should be consulted to prepare this Demonstration Test Plan:
"Guidance on Setting Permit Conditions and Reporting Trial Burn Results Volume II of
the Hazardous Waste Incineration Guidance Series," (EPA/625/6-89/019) and Risk Burn
Guidance For Hazardous Waste Combustion Facilities, " (EPA-R-01-001, July 2001),
WAC 173-303-807(2), WAC 173-303-670(5), WAC-1 73-303-670(6), 40 CFR
§63.1207(f)(2), 40 CFR §63.1209, and Appendix to 40 CFR Part 63 EEE.

(2) Cross-referencing to the information provided pursuant to permit Conditions
III.H.5.b., c., d, e., and III.10.C.3.e.v., as approved by Ecology, that are redundant to
elements of the Demonstration Test Plan for the LAW Vitrification System is acceptable.

Analysis of each feed-stream to be fed during the demonstration test, including dangerous
waste, glass formers and reductants, process streams (e.g., volumes of air leakage
including control air, process air, steam, sparge bubbler air, air in-leakage from melter
cave, and gases from LAW Vitrification Vessel Ventilation System, process water, etc.)
that includes:

A. Levels of ash, metals, total chlorine (organic and inorganic), other halogens and
radionuclide surrogates;

B. Description of the physical form of the feed-streams;

C. An identification and quantification of organics that are present in the feed-stream,
including constituents proposed for DRE demonstration;

A comparison of the proposed demonstration test feed streams to the mixed waste feed
envelopes to be processed in the melters must be provided that documents that the
proposed demonstration test feed streams will serve as worst case surrogates for organic
destruction, formation of products of incomplete oxidation, and metals, total chlorine
(organic and inorganic), other halogens, particulate formation, and radionuclides.

Specification of trial principal organic dangerous constituents (PODCs) for which
destruction and removal efficiencies are proposed to be calculated during the
demonstration test and for inclusion in Permit Conditions III.10.H.1.b.i. and III.10.I.1.b.i.
These trial PODCs will be specified based on destructibility, concentration or mass in the
waste and the dangerous waste constituents or constituents in WAC 173-303-9905;

A description of the blending procedures, prior to introducing the feed-streams into the
melter, including analysis of the materials prior to blending, and blending ratios;

A description of how the surrogate feeds are to be introduced for the demonstration. This
description should clearly identify the differences and justify how any of differences
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1 would impact the surrogate feed introduction as representative of how mixed waste feeds
2 will be introduced;

3 111.10.H.5.f.v. A detailed engineering description of the LAW Vitrification System, including:

4 A. Manufacturer's name and model number for each sub-system;

5 B. Design capacity of each sub-system including documentation (engineering
6 calculations, manufacturer/vendor specifications, operating data, etc.) supporting
7 projected operational efficiencies (e.g., WESP projected removal efficiency for
8 individual metals, halogens, particulates, etc.) and compliance with performance
9 standards specified in Permit Condition III.10.H.l.b.;

10 C. Detailed scaled engineering drawings, including Process Flow Diagrams, Piping and
11 Instrumentation Diagrams, Vessel Drawings (plan, and elevation with cross sections)
12 and General Arrangement Drawings;

13 D. Process Engineering Descriptions;

14 E. Mass and energy balance for each projected operating condition and each
15 demonstration test condition, including assumptions and formulas used to complete
16 the mass and energy balance, so that they can be independently verified for
17 incorporation into the Administrative Record;

18 F. Engineering Specifications/data sheets (materials of construction, physical and
19 chemical tolerances of equipment, and fan curves);

20 G. Detailed Description of Automatic Waste Feed Cutoff System addressing critical
21 operating parameters for all performance standards specified in Permit Condition
22 III.10.H.l.b.;

23 H. Documentation to support compliance with performance standards specified in
24 Permit Condition 111.1 0.H. 1.b., including engineering calculations, test data, and
25 manufacturer/vendor's warranties, etc.;

26 I. Detailed description of the design, operation, and maintenance practices for air
27 pollution control system;

28 J. Detailed description of the design, operation, and maintenance practices of any stack
29 gas monitoring and pollution control monitoring system;

30 K. Documentation based on current WTP Unit design either confirming the Permittees'
31 demonstration that it is not technically appropriate to correct standards listed in
32 Permit Conditions III.10.H.l.b.ii. through III.10.H.l.b.ix. to seven (7) percent
33 oxygen,. or a request, pursuant to Permit Conditions III.10.C.9.e. and III.10.C.9.f., to
34 update Permit Conditions 111.10.H.1.b.ii. through 111.10.H.1.b.ix., 111.10.I.b.ii. through
35 III.10.I.b.ix., III.10.I.l.e.iii., and III.10.H.l.e.iii., Permit Tables III.10.H.C.
36 III.10.H.F, III.10.I.C., III.10.I.F.and Operating Unit 10, Appendix 9.0 to reflect the
37 addition of an oxygen monitor and the correction of the standards to seven percent
38 (7%) oxygen.
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1 III.10.H.5.f.vi. Detailed description of sampling and monitoring procedures including sampling and
2 monitoring locations in the system, the equipment to be used, sampling and monitoring
3 frequency, and planned analytical procedures for sample analysis including, but not
4 limited to:

5 A. A short summary narrative description of each stack sample method should be
6 included within the main body of the demonstration test plan, which references an
7 appendix to the plan that would include for each sampling train: (1) detailed sample
8 method procedures, (2) sampling train configuration schematic, (3) sampling
9 recovery flow sheet, (4) detailed analytical method procedures, and (5) sampling

10 preparation and analysis flow sheet. The detailed procedures should clearly flag
11 where the method has provided decision points (e.g., choices of equipment materials
12 of construction, choices of clean-up procedures or whether additional clean-up
13 procedures will be incorporated, whether pretest surveys or laboratory validation
14 work will be performed, enhancements to train to accommodate high moisture
15 content in stack gas, etc.) and what is being proposed along with the basis for the
16 decision.

17 B. A short summary narrative description of the feed and residue sampling methods
18 should be included within the main body of the demonstration test plan, which
19 references an appendix that would include for each sample type: (1) detailed sample
20 method procedures, (2) sampling recovery/compositing procedures, and (3) detailed
21 analytical method procedures. The detailed procedures should clearly flag where the
22 method has provided decision points (e.g., choices of equipment materials of
23 construction, choices of clean-up procedures or whether additional clean-up
24 procedures will be incorporated, whether pretest surveys or laboratory validation
25 work will be performed, etc.) and what is being proposed along with the basis for the
26 decision

27 III. 10.H.5.f.vii. A detailed test schedule for each condition for which the demonstration test is planned,
28 including projected date(s), duration, quantity of dangerous waste to be fed, and other
29 relevant factors;

30 III. l0.H.5.f.viii. A detailed test protocol including, for each test condition, the ranges of feed-rate for each
31 feed system, and all other relevant parameters that may affect the ability of the LAW
32 Vitrification System to meet performance standards specified in Permit Condition
33 III.10.H.l.b.;

34 III.10.H.5.f.ix. A detailed description of planned operating conditions for each demonstration test
35 condition, including operating conditions for shakedown, demonstration test, post-
36 demonstration test and normal operations. This information will also include submittal of
37 Permit Tables III.10.H.D, III.10.H.F, III.10.I.D, and III.10.I.F completed with the
38 information as specified in each column heading for each LAW Vitrification System
39 waste feed cutoff parameter and submittal of supporting documentation for Permit Tables
40 III.10.H.D, III.10.H.F, III.10.I.D, and III.10.I.F set-point values;
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III.10.H.5.f.x.

III.10.H.5.f.xi.

The test conditions proposed must demonstrate meeting the performance standards
specified in Permit Condition III. 10.H. 1.b. with the simultaneous operation of both
melters at capacity and input from the LAW Vitrification Vessel Ventilation System at
capacity to simulate maximum loading to the LAW Vitrification System off-gas
treatment system and to establish the corresponding operating parameter ranges. To the
extent that operation of one (1) melter or two (2) melters can not be sustained within the
operating parameter range established at this maximum load, additional demonstration
test conditions must be included in the plan and performed to establish operating
parameter ranges for each proposed operating mode while demonstrating meeting the
performance standards specified in Permit Condition III.1 0.H. 1.b.;

Detailed description of procedures for start-up and shutdown of waste feed and
controlling emissions in the event of an equipment malfunction, including off-normal and
emergency shutdown procedures;

14 III.10.H.5.f.xii. A calculation of waste residence time;

III. 10.H.5.f.xiii. Any request to extrapolate metal feed-rate limits from Demonstration Test levels must
include:

A. A description of the extrapolation methodology and rationale for how the approach
ensures compliance with the performance standards as specified in Permit Condition
111.1 0.H. 1.b.

B. Documentation of the historical range of normal metal feed-rates for each
feedstream.

C. Documentation that the level of spiking recommended during the demonstration test
will mask sampling and analysis imprecision and inaccuracy to the extent that
extrapolation of feed-rates and emission rates from the Demonstration Test data will
be as accurate and precise as if full spiking were used.

111.1 0.H.5.f.xiv. Documentation of the expected levels of constituents in LAW Vitrification System input
streams including, but not limited to, waste feed, glass former and reactants, control air,
process air, steam, sparge bubbler air, air in-Leakage from melter cave, gases from LAW
Vitrification Vessel Ventilation System, and process water.

III.10.H.5.f.xv. Documentation justifying the duration of the conditioning required to ensure the LAW
Vitrification System had achieved steady-state operations under Demonstration Test
operating conditions.

III. 10.H.5.f.xvi. Documentation of LAW Vitrification System process and leak detection system
instruments and monitors as listed on Permit Tables III.l0.H.C, III.l0.H.F, III.10.I.C, and
II1.10.1.F to include:

A. Procurement specifications;

B. Location used;

C. Range, precision, and accuracy;
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1 D. Detailed descriptions of calibration/functionality test procedures (either method
2 number ASTM) or provide a copy of manufacturer's recommended calibration
3 procedures;

4 E. Calibration/functionality test, inspection, and routine maintenance schedules and
5 checklists, including justification for calibration, inspection and maintenance
6 frequencies, criteria for identifying instruments found to be significantly out of
7 calibration, and corrective action to be taken for instruments found to be significantly
8 out of calibration (e.g., increasing frequency of calibration, instrument replacement,
9 etc.);

10 F. Equipment instrument control logic narrative description (e.g., software functional
11 specifications, descriptions of fail safe conditions, etc.) [WAC 173-303-680(2), WAC
12 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)].

13 III.10.H.5.f.xvii. Outline of demonstration test report.

14
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Table III.10.H.A - LAW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description, Tables and
Designation Description Figures

(Drawing Nos.,
Specification Nos.,
etc.)

LAW Melter Process System LMP 24590-LAW Section 4.1.3.2, Table 4-8, and Figures 4A-1,
-P1-PO1T-P0007 4A-3 and 4A-21 in Operating Unit 10,

LMP-MLTR-0000I (LAW Melter 1) -Pl-P0lT-P0002 Chapter 4.0 of this Permit.
-P1-P01T-P0009

LMP-MLTR-00002 (LAW Melter 2)
LAW Primary Offgas Process System LOP 24590-LAW Section 4.1.3.3, Table 4-8, and Figures 4A-

-P1-PO1T-P0002 1, 4A-3 and 4A-21 in Operating Unit 10,
LOP-FCLR-00001 (Melter 1 Primary Film -P1-PO1T-P0007 Chapter 4.0 of this Permit.
Cooler) -P1-P01T-P0009

-M6-LOP-P0001
LOP-FCLR-00002 (Melter 1 Standby Film -M6-LOP-P0002
Cooler No. 2)

LOP-FCLR-00003 (Melter 2 Primary Film
Cooler)

LOP-FCLR-00004 (Melter 2 Standby Film
Cooler)

LAW Primary Offgas Process System LOP 24590-LAW Section 4.1.3.3, Table 4-8, and Figures 4A-1
(Cont.) -M5-V17T-P0007 and 4A-3 in Operating Unit 10, Chapter 4.0

-M5-Vl7T-P0008 of this Permit.
LOP-SCB-00001 (Melter 1 SBS) -M6-LOP-POOO1

-M6-LOP-P0002
LOP-SCB-00002 (Melter 2 SBS) -MK-LOP-P0001001
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Table III.10.H.A - LAW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description, Tables and
Designation Description Figures

(Drawing Nos.,
Specification Nos.,
etc.)
-MK-LOP-P0001002
-MK-LOP-POOO1003
-MKD-LOP-P0008
-NID-LOP-P0001
-P1-PO1T-P0002
-Pl-PO1T-P0007
-P1-POIT-P0010

LAW Primary Offgas Process System LOP 24590-LAW Section 4.1.3.3, Table 4-8, and Figures 4A-1
(Cont.) -M5-VI7T-P0007 and 4A-3 in Operating Unit 10, Chapter 4.0

-M5-V17T-P0008 of this Permit.
LOP-WESP-00001 (Melter 1 WESP) -M6-LOP-POO01

-M6-LOP-P0002
LOP-WESP-00002 (Melter 2 WESP) -NID-LOP-P0003

-P1-PO1T-P0002
-P1-PO1T-P0007
-P1-PO1T-P0011
24590-WTP-3PS-
MKE0-TP001

LAW Secondary Offgas/Vessel Vent Process LVP 24590-LAW Section 4.1.3.3, Table 4-8, Figures 4A-1 and
System -M5-V17T-P00l0 4A-3 in Operating Unit 10, Chapter 4.0 of

-M6-LVP-P0003 this Permit.
LVP-HEPA-0000IA (HSPA Filter)

LVP-HEPA-0000 lB (HEPA Filter)
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Table III.10.H.A - LAW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description, Tables and
Designation Description Figures

(Drawing Nos.,
Specification Nos.,
etc.)

LVP-HEPA-00002A (HEPA Filter)

LVP-HEPA-00002B (HEPA Filter)

LVP-HEPA-00003A (HEPA Filter)

LAW Secondary Offgas/Vessel Vent Process LVP RESERVED Section 4.1.3.3, Table 4-8, Figures 4A-1 and
System (Cont.) 4A-3 in Operating Unit 10, Chapter 4.0 of

this Permit.
LVP-SCO-0000 1 (Selective Catalytic Oxidizer
- located on LVP-SKID-00002)

LAW Secondary Offaas/Vessel Vent Process LVP RESERVED Section 4.1.3.3, Table 4-8, and Figures 4A-1
System (Cont.) and 4A-3 in Operating Unit 10, Chapter 4.0

of this Permit.
LVP-SCR-00001 (Selective Catalytic
Reduction Unit - located on LVP-SKID-
00002)

LAW Secondary Offgas/Vessel Vent Process LVP RESERVED Section 4.1.3.3, Table 4-8, and Figures 4A-1
System (Cont.) and 4A-3 in Operating Unit 10, Chapter 4.0

of this Permit.
LVP-ADBR-00001A (Offgas Mercury
Adsorber - located on LVP-SKID-0000 1)
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Table III.10.H.A - LAW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description, Tables and
Designation Description Figures

(Drawing Nos.,
Specification Nos.,
etc.)

LVP-ADBR-00001B (Offgas Mercury
Adsorber - located on LVP-SKID-0000 1)

LAW Secondary Offgas/Vessel Vent Process LVP 24590-LAW Section 4.1.3.3, Table 4-8, and Figures 4A-1
System (Cont.) -P1-P01T-P0004 and 4A-3 in Operating Unit 10, Chapter 4.0

-P1-P01T-P0009 of this Permit.
LVP-SCB-00001 (LAW Melter Offgas Caustic -M6-LVP-P0002
Scrubber)

LAW Secondary Offgas/Vessel Vent Process LVP 24590-LAW Section 4.1.3.3, Table 4-8, and Figures 4A-l
System (Cont.) -M5-V17T-POOlO and 4A-3 in Operating Unit 10, Chapter 4.0

-M6-LVP-P0001 of this Permit.
LVP-HTR-0000 1 A (Electric Heater) -M6-LVP-P0005

LVP-HTR-0000 1 B (Electric Heater)

LVP-HTR-00002 (Electric Heater - located on
LVP-SKID-00002)

LAW Secondary Offgas/Vessel Vent Process LVP RESERVED Section 4.1.3.3, Table 4-8, and Figures 4A-1
System (Cont.) and 4A-3 in Operating Unit 10, Chapter 4.0

of this Permit.
LVP-HX-0000 1 (Heat Exchanger - located on
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Table III.10.H.A - LAW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description, Tables and
Designation Description Figures

(Drawing Nos.,
Specification Nos.,
etc.)

LVP-SKID-00002)

LAW Secondary Offeas/Vessel Vent Process LVP 24590-LAW Section 4.1.3.3, Table 4-8, and Figures 4A-1
System (Cont.) -M5-V17T-P0010 and 4A-3 in Operating Unit 10, Chapter 4.0

-M6-LVP-P000l of this Permit.
LVP-EXHR-0000 1 A (Offgas Exhauster)

LVP-EXHR-00001B (Offgas Exhauster)

LVP-EXHR-00001C (Offgas Exhauster)

LAW Secondary Offgas/Vessel Vent Process LVP 24590-LAW Section 4.1.3.3, and Figures 4A-1 and 4A-3
System (Cont.) -M5-V17T-POO11 in Operating Unit 10, Chapter 4.0 of this

-M6-LVP-P0002 Permit.
LAW Stack
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Table III.10.H.B - LAW Vitrification System Secondary Containment Systems Including Sumps and Floor Drains

Sump/Floor Drain I.D.# & Room Location Maximum Sump Sump Engineering Description (Drawing
Capacity Dimensions' (feet) Nos., Specification Nos., etc.)
(gallons) & Materials of

Construction
RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table III.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration
Locator Control Control Range or Method No.

(including Device Device Setpoint and
P&ID) (Tag No.) Frequency

24590-LAW- Melter 1 Glass Density DT-1404 TBD TBD TBD TBD TBD
M6-LMP-00002 Pool Density Transmitter

Density Indicator DI-1404 TBD TBD TBD TBD TBD
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Table III.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration
Locator Control Control Range or Method No.

(including Device Device Setpoint and
P&ID) (Tag No.) Frequency

Melter 1 Glass Level LT-1405 TBD TBD TBD TBD TBD
Pool Level Transmitter

Level Indicator LI-1405 TBD TBD TBD TBD TBD

Melter 1 Plenum Pressure PDT-1410* TBD TBD TBD TBD TBD
Pressure Differential PDT-1411

Transmitters

Pressure PDI-1410* TBD TBD TBD TBD TBD
Differential PDI-1411*
Indicators

24590-LAW- Melter 1 Plenum Temperature TE-1267C, TBD TBD TBD TBD TBD
M6-LMP-00005 Temperature Elements TE-1272C,Average

TE-1280C
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Table III.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration
Locator Control Control Range or Method No.

(including Device Device Setpoint and
P&ID) (Tag No.) Frequency

Temperature TT-1267B TBD TBD TBD TBD TBD
Transmitter

Temperature TI-1267C TBD TBD TBD TBD TBD
Indicators TI-1272C

TI-1280C

Melter 1 Lid Temperature TT-1293 TBD TBD TBD TBD TBD
Cooling Transmitter

Temperature TI-1640 TBD TBD TBD TBD TBD
Indicator

24590-LAW- Melter 1 West Level Element LE-1466 TBD TBD TBD TBD TBD
M6-LMP-00007 Canister Level (IR Camera)

Level LT-1466 TBD TBD TBD TBD TBD
Transmitter

Level Indicator LI-1466B TBD TBD TBD TBD TBD

Melter 1 East Level Element LE-1511 TBD TBD TBD TBD TBD
Canister Level (IR Camera)

Level LT-1511 TBD TBD TBD TBD TBD
Transmitter
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Table III.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration
Locator Control Control Range or Method No.

(including Device Device Setpoint and

(Tag No.) Frequency

Level Indicator LI-151 lB TBD TBD TBD TBD TBD

24590-LAW- Melter 1 East On/Off Plug YV-1047 TBD TBD TBD TBD TBD
M6-LMP-00008 Discharge Air Valve

Lift Valve Control YC-1047 TBD TBD TBD TBD TBD

24590-LAW- Melter 1 West On/Off Plug YV-1 125 TBD TBD TBD TBD TBD
M6-LMP-00010 Discharge Air Valve

Lift Valve Control YC-1125 TBD TBD TBD TBD TBD

24590-LAW- Melter 1 Feed Cable Type LE-1632 TBD TBD TBD TBD TBD
M6-LMP-00012 Encasement Conductivity

Assembly Leak Element
Detection Level Alarm LAH-1632 TBD TBD TBD TBD TBD

High

24590-LAW- Melter 1 Lid Temperature TE-1640 TBD TBD TBD TBD TBD
M6-LMP-00013 Cooling Element

24590-LAW- Melter 2 Plenum Pressure PDT-2410* TBD TBD TBD TBD TBD
M6-LMP-00032 Pressure Differential PDT-241 *

Transmitters

Pressure PDI-2410* TBD TBD TBD TBD TBD
Differential I I I I
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Table III.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration

Locator Control Control Range or Method No.
(including Device Device Setpoint and

P&ID) (Tag No.) Frequency

Indicators PDI-24 11 *

Melter 2 Glass Density DT-2404 TBD TBD TBD TBD TBD
Pool Density Transmitter

Density Indicator DI-2404 TBD TBD TBD TBD TBD

Melter 2 Glass Level LT-2405 TBD TBD TBD TBD TBD
Pool Level Transmitter

Level Indicator LI-2405 TBD TBD TBD TBD TBD

24590-LAW- Melter 2 Plenum Temperature TE-2267C TBD TBD TBD TBD TBD
M6-LMP-00035 Temperature Elements TE-2272C

Average
TE-2280C

Temperature TT-2267B TBD TBD TBD TBD TBD
Transmitter

Temperature TI-2267C TBD TBD TBD TBD TBD
Indicators TI-2272C

TI-2280C

Melter 2 Lid Temperature TT-2293 TBD TBD TBD TBD TBD
Cooling Transmitter
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Table II.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration

Locator Control Control Range or Method No.
(including Device Device Setpoint and

P&ID) (Tag No.) Frequency

Temperature TI-2640 TBD TBD TBD TBD TBD
Indicator

24590-LAW- Melter 2 West Level Element LE-2466 TBD TBD TBD TBD TBD
M6-LMP-00037 Canister Level (IR Camera)

Level LT-2466 TBD TBD TBD TBD TBD
Transmitter

Level Indication LI-2466B TBD TBD TBD TBD TBD

Melter 2 East Level Element LE-2511 TBD TBD TBD TBD TBD
Canister Level (IR Camera)

Level LT-2511 TBD TBD TBD TBD TBD
Transmitter

Level Indication LI-2511B TBD TBD TBD TBD TBD

24590-LAW- Melter 2 East On/Off Plug YV-2047 TBD TBD TBD TBD TBD
M6-LMP-00038 Discharge Air Valve

Lift Valve Control YC-2047 TBD TBD TBD TBD TBD

24590-LAW- Melter 2 West On/Off Plug YV-2125 TBD TBD TBD TBD TBD
M6-LMP-00040 Discharge Air Valve

Lift Valve Control YC-2125 TBD TBD TBD TBD TBD
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Table III.10.H.C - LAW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument or Instrument or Range Operating Accuracy Calibration
Locator Control Control Range or Method No.

(including Device Device Setpoint and
P&ID) (Tag No.) Frequency

24590-LAW- Melter 2 Feed Cable Type LE-2632 TBD TBD TBD TBD TBD
M6-LMP-00042 Encasement Conductivity

Assembly Leak Element
Detection Level Alarm LAH-2632 TBD TBD TBD TBD TBD

High

24590-LAW- Melter 2 Lid Temperature TE-2640 TBD TBD TBD TBD TBD
M6-LMP-00043 Cooling Element

*These instrument sets are duplicates. Only one instrument set is required to remain functioning during waste feed operations.

Table III.10.H.D - Maximum Feed-rates to LAW Vitrification System (RESERVED)

Description of Waste Shakedown 1 and Post Demonstration Shakedown 2 and Demonstration
Test Test

Dangerous and Mixed Waste Feed-rate RESERVED RESERVED
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Table III.10.H.D - Maximum Feed-rates to LAW Vitrification System (RESERVED)

Description of Waste Shakedown 1 and Post Demonstration Shakedown 2 and Demonstration
Test Test

Total Chlorine/Chloride Feed-rate RESERVED RESERVED

Total Metal Feed-rates RESERVED RESERVED

Total Ash Feed-rate RESERVED RESERVED

0
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Table III.10.H.E - LAW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals CAS Number Emission Rates

(grams /second)

RESERVED RESERVED RESERVED

TABLE III.10.H.F - LAW Vitrification System Waste Feed Cutoff Parameters* 1 (RESERVED)

Sub-system Instrument Tag Parameter Setpoints During Setpoints During
Designation Number Description Shakedown 1 and Shakedown 2 and

Post Demonstration
Demonstration Test

Test

RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
* A continuous monitoring system will be used as defined in Permit Section 111.1 O.C. 1.

Maximum Feed-rate will be set based on not exceeding any of the constituent (e.g., ash, metals, and
chlorine/chloride) feed limits specified on Table III. 1O.H.D. of this Permit.
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1 H1.10.1

2
3
4
5
6

7 111.10.1.1

8
9

10
11
12
13
14
15
16
17

LAW Vitrification System - Long Term Miscellaneous Thermal Treatment Unit

For purposes of Permit Section 111.10.1, where reference is made to WAC 173-303-640,
the following substitutions apply: substitute the terms "LAW Vitrification System" for
"tank system(s)," "sub-system(s)" for "tank(s)," "sub-system equipment" for "ancillary
equipment," and "sub-system(s) or sub-system equipment of a LAW Vitrification
System" for "component(s)," in accordance with WAC 173-303-680.

Requirements For LAW Vitrification System Beginning Normal Operation

Prior to commencing normal operations provided in Permit Section 111.10.1, all
requirements in Permit Section III. 10.H will have been met by the Permittees and
approved by Ecology, including the following: The LAW Vitrification System
Demonstration Test results and the revised Final Risk Assessment provided for in Permit
Condition III. 10.C. 11 .c. or III. 10.C. 11 .d. and Permit Section III. 10.H, will have been
evaluated and approved by Ecology, Permit Tables III. 10.I.D and F, as
approved/modified pursuant to Permit Condition 111.10.H.5., will have been completed,
submitted and approved pursuant to Permit Condition III. 10.H.3.d.v. and Permit Table
111.1 0.I.E, as approved/modified pursuant to Permit Condition III.10.H.5, will have been
completed, submitted and approved pursuant to Permit Condition III.1 0.C. 11 .c. or d.

111.10.1.1.a. Construction and Maintenance [WAC 173-303-640, in accordance with WAC 173-303-
680(2) and (3) and WAC 173-303-340].

111.10.1.1.a.i.

III.10.I.1 .a.ii.

III.10.I.1 .a.iii.

III.10.I.1 .a.iv.

The Permittees will maintain the design and construction of the LAW Vitrification
System as specified in Permit Condition 111.10.1.1., Operating Unit 10, Chapter 4.0 of this
Permit, and Operating Unit 10, Appendices 9.1 through 9.17 of this Permit, as approved
pursuant to Permit Conditions III.10.H.5.a. through d. and III.10.H.5.f.

The Permittees will maintain the design and construction of all containment systems for
the LAW Vitrification System, as specified in Operating Unit 10, Chapter 4.0 of this
Permit, and Operating Unit 10, Appendices 9.2 and 9.4 through 9.14 of this Permit, as
approved pursuant to Permit Conditions III.10.H.5.a. through d.

Modifications to approved design, plans, and specifications in Operating Unit 10 of this
Permit for the LAW Vitrification System will be allowed only in accordance with Permit
Conditions III.10.C.2.e. and f., or III.10.C.2.g., III.10.C.9.d., e, and h.

The Permittees will ensure all certifications required by specialists (e.g., independent,
qualified, registered professional engineer; registered professional engineer; independent
corrosion expert; independent, qualified installation inspector; installation inspector; etc.)
use the following statement or equivalent pursuant to Permit Condition 111.1 0.C. 10:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new LAW
Vitrification system or component located at (address), and owned/operated by (name(s)).
My duties were: (e.g., installation inspector, testing for tightness, etc.), for the following
LAW Vitrification System components (e.g., the venting piping, etc.), as required by the
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Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable paragraphs
[i.e., (a) through (g)], in accordance with WAC 173-303-680.

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment."

111.10.1.1.a.v.

111.10.1.1.a.vi.

111.10.1.1.a.vii.

111.10.1.1.a.viii.

111.10.1.1.a.ix.

111. 10.1. .a.x.

The Permittees will ensure periodic integrity assessments are conducted on the LAW
Vitrification System listed in Permit Table 111.1 0.I.A, as approved/modified pursuant to
Permit Condition 111.10.H.5, over the term of this Permit in accordance with WAC 173-
303-680(2) and (3) as specified in WAC 173-303-640(3)(b), following the description of
the integrity assessment program and schedule in Operating Unit 10, Chapter 6.0 of this
Permit, as approved pursuant to Permit Conditions 11. 10.H.5.e.i. and II .10.C.5.c.
Results of the integrity assessments will be included in the WTP Unit operating record
until ten (10) years after post closure, or corrective action is complete and certified,
whichever is later.

The Permittees will address problems detected during the LAW Vitrification System
integrity assessments specified in Permit Condition 111.10.1. .a.v. following the
description of the integrity assessment program in Operating Unit 10, Chapter 6.0 of this
Permit, as approved pursuant to Permit Conditions II. 10.H.5.e.i. and II. 10.C.5.c.

All process monitors/instruments as specified in Permit Table 111. 1 0.F, as
approved/modified pursuant to Permit Conditions III. 10.H.5 and III 10.H.3.d.v., will be
equipped with operational alarms to warn of deviation, or imminent deviation from the
limits specified in Permit Table III 10.I.F.

The Permittees will install and test all process and leak detection system
monitors/instruments, as specified in Permit Tables 11. 10.1C and 11. 10.1F, as
approved/modified pursuant to Permit Condition 111. 10.H.5 and III.10.H.3.d.v., in
accordance with Operating Unit 10, Appendices 9.1, 9.2, and 9.14 of this Permit, as
approved pursuant to Permit Conditions III.10.H.5.d.x. and 11II10.H.5.f..xvi.

No dangerous and/or mixed waste will be treated in the LAW Vitrification System unless
the operating conditions, specified under Permit Condition 111.10.1.1.c. are complied with.

The Permittees will not place dangerous and/or mixed waste, treatment reagents, or other
materials in the LAW Vitrification System if these substances could cause the sub-
system, sub-system equipment, or the containment system to rupture, leak, corrode, or
otherwise fail [WAC 173-303-640(5)(a), in accordance with WAC 173-303-680(2)].
This condition is not applicable to corrosion of LAW Vitrification System sub-system or
sub-system equipment that are expected to be replaced as part of normal operations (e.g.,
melters).
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III.10.1.1.a.xi.

111.10.1.1.a.xii.

III.10.I.1 .a.xiii.

111.10.I.1.a.xiv.

111.10.1.1.a.xv.

The Permittees will operate the LAW Vitrification System to prevent spills and overflows
using description of controls and practices as required under WAC 173-303-640(5)(b),
described in Permit Condition III. 10.C.5 and Operating Unit 10, Appendix 9.18 of this
Permit, as approved pursuant to Permit Condition III. 10.H.5.e. [WAC 173-303-640(5)(b),
in accordance with WAC 173-303-680(2) and (3), and WAC 173-303-806(4)(c)(ix)].

For routinely non-accessible LAW Vitrification System sub-systems, as specified in
Operating Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
III. 10.H.5.e.vi., the Permittees will mark all routinely non-accessible LAW Vitrification
System sub-systems access points with labels or signs to identify the waste contained in
each LAW Vitrification System sub-system. The label, or sign, must be legible at a
distance of at least fifty (50) feet and must bear a legend which identifies the waste in a
manner which adequately warns employees, emergency response personnel, and the
public of the major risk(s) associated with the waste being stored or treated in the LAW
Vitrification System sub-systems. For the purposes of this permit condition, "routinely
non-accessible" means personnel are unable to enter these areas while waste is being
managed in them [WAC 173-303-640(5)(d), in accordance with WAC 173-303-680(2)].

For the LAW Vitrification System sub-systems not addressed in Permit Condition
111.10.1. .a.xii., the Permittees will mark these LAW Vitrification System sub-systems
holding dangerous and/or mixed waste with labels or signs to identify the waste
contained in the LAW Vitrification System sub-systems. The labels, or signs, must be
legible at a distance of at least fifty (50) feet and must bear a legend which identifies the
waste in a manner which adequately warns employees, emergency response personnel,
and the public of the major risk(s) associated with the waste being stored or treated in the
LAW Vitrification System sub-systems [WAC 173-303-640(5)(d), in accordance with
WAC 173-303-680(2)].

The Permittees will ensure that the secondary containment systems for the LAW
Vitrification System sub-systems listed in Permit Tables III. 10.I.A and III. 10.I.B, as
approved/modified pursuant to Permit Condition III. 10.H.5, are free of cracks or gaps to
prevent any migration of dangerous and/or mixed waste or accumulated liquid out of the
system to the soil, groundwater, or surface water at any time during use of the LAW
Vitrification System sub-systems. Any indication that a crack or gap may exist in the
containment systems will be investigated and repaired in accordance with Operating Unit
10, Appendix 9.18 of this Permit, as approved pursuant to Permit Condition
III.10.H.5.e.v. [WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), and WAC
173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(i)(i)(B), and WAC 173-303-320].

The Permittees must immediately, and safely, remove from service any LAW
Vitrification System or secondary containment system which through an integrity
assessment is found to be "unfit for use" as defined in WAC 173-303-040, following
Permit Condition 111.10.1. l.a.xvii. A through D, and F. The affected LAW Vitrification
System or secondary containment system must be either repaired or closed in accordance
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with Permit Condition II. 10.I.1.a.xvii.E [WAC 173-303-640(7)(e) and (f) and WAC
173-303-640(8), in accordance with WAC 173-303-680(3)].

An impermeable coating, as specified in Operating Unit 10, Appendices 9.4, 9.5, 9.7, 9.9,
9.11, and 9.12 of this Permit, as approved pursuant to Permit Condition III.10.H.5.b.v.,
will be maintained for all concrete containment systems and concrete portions of
containment systems for the LAW Vitrification System sub-systems listed in Permit
Tables III. 10.I.A and III.10.I.B, as approved/modified pursuant to Permit Condition
III. 10.H.5 (concrete containment systems that do not have a liner, pursuant to WAC 173-
303-640(4)(e)(i), in accordance with WAC 173-303-680(2), and have construction joints,
will meet the requirements of WAC 173-303-640(4)(e)(ii)(C), in accordance with WAC
173-303-680(2). The coating will prevent migration of any dangerous and/or mixed
waste into the concrete. All coatings will meet the following performance standards:

A. The coating must seal the containment surface such that no cracks, seams, or other
avenues through which liquid could migrate are present;

B. The coating must be of adequate thickness and strength to withstand the normal
operation of equipment and personnel within the given area such that degradation or
physical damage to the coating or lining can be identified and remedied before
dangerous and mixed waste could migrate from the system; and

C. The coating must be compatible with the dangerous and/or mixed waste, treatment
reagents, or other materials managed in the containment system [WAC 173-303-
640(4)(e)(ii)(D), in accordance with WAC 173-303-680(2) and (3) and WAC 173-
303-806(4)(i)(i)(A)].

The Permittees inspect all secondary containment systems for the LAW Vitrification
System sub-systems listed in Permit Tables III.10.I.A and III.10.I.B, as
approved/modified pursuant to Permit Condition 111.10.H.5, in accordance with the
Inspection Schedule specified in Operating Unit 10, Chapter 6.0 of this Permit, as
approved pursuant to Permit Conditions III.10.H.5.e.i. and III.10.C.5.c., and take the
following actions if a leak or spill of dangerous and/or mixed waste is detected in these
containment systems [WAC 173-303-640(5)(c) and WAC 173-303-640(6), in accordance
with WAC 173-303-680(2) and (3), WAC 173-303-320, and WAC 173-303-
806(4)(i)(i)(B)].

A. Immediately, and safely, stop the flow of dangerous and/or mixed waste into the
LAW Vitrification System sub-systems or secondary containment system.

B. Determine the source of the dangerous and/or mixed waste.

C. Remove the waste from the containment area in accordance with WAC 173-303-
680(2) and (3) as specified in WAC 173-303-640(7)(b). The waste removed from
containment areas of the LAW Vitrification System sub-systems will be, as a
minimum, managed as dangerous and/or mixed waste.

D. If the cause of the release was a spill that has not damaged the integrity of the LAW
Vitrification System sub-system, the Permittees may return the LAW Vitrification
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1 System sub-system to service in accordance with WAC 173-303-680(2) and (3) as
2 specified in WAC 173-303-640(7)(e)(ii). In such case, the Permittees will take
3 action to ensure the incident that caused the dangerous and/or mixed waste to enter
4 the containment system will not reoccur.

5 E. If the source of the dangerous and/or mixed waste is determined to be a leak from the
6 primary LAW Vitrification System into the secondary containment system, or the
7 system is unfit for use as determined through an integrity assessment or other
8 inspection, the Permittees will comply with the requirements of WAC 173-303-
9 640(7) and take the following actions:

10 1. Close the LAW Vitrification System sub-system following procedures in
11 WAC 173-303-640(7)(e)(i), in accordance with WAC 173-303-680 and
12 Operating Unit 10, Chapter 11.0 of this Permit, as approved pursuant to
13 Permit Condition III.10.C.8; or

14 2. Repair and re-certify (in accordance with WAC 173-303-810(13)(a), as
15 modified pursuant to Permit Condition III. 10.1.l.a.iii.) the LAW Vitrification
16 System in accordance with Operating Unit 10, Appendix 9.18 of this Permit,
17 as approved pursuant to Permit Condition III. 10.H.5.e.v., before the LAW
18 Vitrification System is placed back into service [WAC 173-303-640(7)(e)(iii)
19 and WAC 173-303-640(7)(f), in accordance with WAC 173-303-680].

20 F. The Permittees will document in the WTP Unit operating record actions/procedures
21 taken to comply with A through E above, as specified in WAC 173-303-640(6)(d), in
22 accordance with WAC 173-303-680(2) and (3).

23 G. In accordance with WAC 173-303-680(2) and (3), the Permittees will notify and
24 report releases to the environment to Ecology, as specified in WAC 173-303-
25 640(7)(d).

26 111.10.1.l.a.xviii.If liquids (e.g., dangerous and/or mixed waste, leaks and spills, precipitation, fire water,
27 liquids from damaged or broken pipes) cannot be removed from the secondary
28 containment system within twenty-four (24) hours, Ecology will be verbally notified
29 within twenty-four (24) hours of discovery. The notification will provide the information
30 in A, B, and C, listed below. The Permittees will provide Ecology with a written
31 demonstration within seven (7) business days, identifying at a minimum [WAC 173-303-
32 640(4)(c)(iv) and WAC 173-303-640(7)(b)(ii), in accordance with WAC 173-303-680(3)
33 and WAC 173-303-806(4)(i)(i)(B)]:

34 A. Reasons for delayed removal;

35 B. Measures implemented to ensure continued protection of human health and the
36 environment;

37 C. Current actions being taken to remove liquids from secondary containment.

38 111.10.1.1.a.xix. All air pollution control devices and capture systems in the LAW Vitrification System
39 will be maintained and operated at all times in a manner so as to minimize the emissions
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of air contaminants and to minimize process upsets. Procedures for ensuring that the air
pollution control devices and capture systems in the LAW Vitrification System are
properly operated and maintained so as to minimize the emission of air contaminants and
process upsets will be established.

111.10.1.1.a.xx. In all future narrative permit submittals, the Permittees will include LAW Vitrification
sub-system names with the sub-system designation.

111.10.1.1.a.xxi. For any portion of the LAW Vitrification System that has the potential for formation and
accumulation of hydrogen gases, the Permittees will operate the portion to maintain
hydrogen levels below the lower explosive limit [WAC 173-303-815(2)(b)(ii)].
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18 III.10.I.1.b.

111.10.1.1.b.i.

III.10.I.1 .b.ii.

III.10.I.1 .b.iii.

Performance Standards

The LAW Vitrification System must achieve a destruction and removal efficiency (DRE)
of 99.99% for the principal organic dangerous constituents (PODCs) listed below [40
CFR §63.1203(c)(1) and 40CFR §63.1203(c)(2), in accordance with WAC 173-303-
680(2)]:

RESERVED

DRE in this permit condition will be calculated in accordance with the formula given
below:

DRE=[1-(Wout/Win)] x 100%

Where:

Win=mass feedrate of one principal organic dangerous constituent (PODC) in a waste
feedstream; and

Wout=mass emission rate of the same PODC present in exhaust emissions prior to
release to the atmosphere.

Particulate matter emissions from the LAW Vitrification System will not exceed 34
mg/dscm (0.015 grains/dscf) [40 CFR §63.1203(b)(7), in accordance with WAC 173-
303-680(2)];

Hydrochloric acid and chlorine gas emissions from the LAW Vitrification System will
not exceed 21 ppmv, combined [40 CFR §63.1203(b)(6), in accordance with WAC 173-
303-680(2)];
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111.10.1. .a.xxii. For each LAW Vitrification System sub-system holding dangerous and/or mixed waste
that are acutely or chronically toxic by inhalation, the Permittees will operate the system
to prevent escape of vapors, fumes, or other emissions into the air [WAC 173-303-
806(4)(i)(i)(B) and WAC 173-303-640(5)(e), in accordance with WAC 173-303-680].

111.10.1.1 .a.xxiii.The existing LAW building will retain capability to install the third melter before or after
hot start-up. No permanent systems, structures, or components shall be installed in the
melter cell, pour cave or wet process cell for the third melter that would preclude future
installation of the third melter.

19
20
21
22

23

24
25

26

27

28
29

30
31

32
33
34

35
36
37



WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

III.10.1.1.b.iv.

111.10.I.l.b.v.

Dioxin and Furan TEQ emissions from the LAW Vitrification System will not exceed
0.2 nanograms (ng)/dscm, [40 CFR §63.1203(b)(1), in accordance with WAC 173-303-
680(2)];

Mercury emissions from the LAW Vitrification System will not exceed 45 pg/dscm [40
CFR §63.1203(b)(2), in accordance with WAC 173-303-680(2)];

111.10.1.1.b.vi. Lead and cadmium emissions from the LAW Vitrification System will not exceed 120
pg/dscm, combined [40 CFR §63.1203(b)(3), in accordance with WAC 173-303-680(2)];

111.10.1.1.b.vii.
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III.10.1.1 .b.viii. Carbon monoxide (CO) emission from the LAW Vitrification System will not exceed 100
parts per million (ppm) by volume, over an hourly rolling average (as measured and
recorded by the continuous monitoring system), dry basis [40 CFR §63.1203(b)(5)(i), in
accordance with WAC 173-303-680(2) and (3)];

111.10.1.1.b.ix.

111.10.1.1.b.x.

Hydrocarbon emission from the LAW Vitrification System will not exceed 10 parts per
million (ppm) by volume, over an hourly rolling average (as measured and recorded by
the continuous monitoring system during demonstration testing required by this Permit),
dry basis and reported as propane [40 CFR §63.1203(b)(5)(ii), in accordance with WAC
173-303-680(2) and (3)];

If the emissions from the LAW Vitrification System exceed the emission rates listed in
Permit Table 1I1 101. E, as approved pursuant to Permit Condition II. 10.C. 11 c. or d., the
Permittees will perform the following actions [WAC 173-303-680(2) and (3), and WAC
173-303-815(2)(b)(ii)]:

A. Verbally notify Ecology within twenty-four (24) hours of the discovery of exceeding
the emission rate(s) as specified in Permit Condition 1 E.2 1.

B. Submit to Ecology additional risk information to indicate that the increased emissions
impact is offset by decreased emission impact from one or more constituents
expected to be emitted at the same time, and/or investigate the cause and impact of
the exceedence of the emission rate(s) and submit a report of the investigation
findings to Ecology within fifteen (15) days of the discovery of exceeding the
emission rate(s); and

C. Based on the notification and any additional information, Ecology may provide, in
writing, direction to the Permittees to stop dangerous and/or mixed waste feed to the
LAW Vitrification System and/or to submit a revised Demonstration Test Plan as a
permit modification pursuant to Permit Conditions III. 10.C.2.e. through g. The
revised Demonstration Test Plan must include substantive changes to prevent failure
from reoccurring.

The emission limits specified in Permit Conditions II. 10.1. .b.i. through x. above, will be
met for the LAW Vitrification System by limiting feed rates as specified in Permit Tables
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III. 10.D and II1.10.I.F, as approved/modified pursuant to Permit Conditions 111.1 0.H.5.
and 111.1 O.H.3.d.v., compliance with operating conditions specified in Permit Condition
III.10.I.1.c. (except as specified in Permit Condition III.10.I.1.b.xii.), and compliance
with Permit Condition 111.10.1.l.b.xi.;

Treatment effectiveness, feed-rates and operating rates for dangerous and/or mixed waste
management units contained in the LAW Building, but not included in Permit Table
III. 10.I.A, as approved/modified pursuant to Permit Condition III. 10.H.5, will be as
specified in Permit Sections 111.10.D through F and consistent with assumptions and basis
which are reflected in Operating Unit 10, Appendix 6.3.1 of this Permit, as approved
pursuant to Permit Condition III.10.C.1 1.b. For the purposes of this permit condition,
Operating Unit 10, Appendix 6.3.1 will be superceded by Appendix 6.4.1 upon its
approval pursuant to either Permit Condition III. 10.C. 11.c or III. 10.C. 1 l.d. [WAC 173-
303-680(2) and (3), and WAC 173-303-815(2)(b)(ii)];

Compliance with the operating conditions specified in Permit Condition 111.10.1.1 .c., will
be regarded as compliance with the required performance standards identified in Permit
Conditions 111.10.1. .b.i. through x. However, if it is determined that during the effective
period of this Permit that compliance with the operating conditions in Permit Condition
111.10.1.1 .c. is not sufficient to ensure compliance with the performance standards
specified in Permit Conditions III.10.I.l.b.i. through x., the Permit may be modified,
revoked, or reissued pursuant to Permit Conditions III. 10.C.2.e. and f., or III. 10.C.2.g.

Operating Conditions [WAC-303-670(6), in accordance with WAC 173-303-680(2) and
(3)]

The Permittees will operate the LAW Vitrification System in accordance with Operating
Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
II1.10.H.5.e.vi. and Operating Unit 10, Appendix 9.18 of this Permit, as approved
pursuant to Permit Condition 1II.10.H.5.e., and Operating Unit 10, Appendix 9.15 of this
Permit, as approved pursuant to Permit Condition III. 10.H.5.f., except as modified
pursuant to Permit Conditions 111.10.H.3, 111.10.1. .b.x., 111.10.1.l.b.xii., 111.10.1.1.h., and
in accordance with and the following:

The Permittees will operate the LAW Vitrification System in order to maintain the
systems and process parameters listed in Permit Tables III.10.I.C and III.10.I.F, as
approved/modified pursuant to Permit Conditions 111.1 0.H.5 and III. 10.H.3.d.v., within
the set-points specified in Permit Table 111.10.I.F.

The Permittees will operate the AWFCO systems, specified in Permit Table III.10.F, as
approved/modified pursuant to Permit Conditions III. 10.H.5 and III. 10.H.3.d.v., to
automatically cut-off and/or lock-out the dangerous and/or mixed waste feed to LAW
Vitrification System when the monitored operating conditions deviate from the set-points
specified in Permit Table III. 10.I.F.

The Permittees will operate the AWFCO systems, specified in Permit Table III. 10.I.F, as
approved/modified pursuant to Permit Conditions III. 10.H.5 and III. 10.H.3.d.v., to
automatically cut-off and/or lock-out the dangerous and/or mixed waste feed to LAW
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Vitrification System when all instruments specified in Permit Table III. 10.H.F for
measuring the monitored parameters fails or exceeds its span value.

The Permittees will operate the AWFCO systems, specified in Permit Table 111.1 0.I.F, as
approved/modified pursuant to Permit Conditions III.10.H.5 and III.10.H.3.d.v., to
automatically cut-off and/or lock out the dangerous waste and/or mixed waste feed to the
LAW Vitrification System when any portion of the LAW Vitrification System is
bypassed. The terms "bypassed" and "bypass event," as used in Permit Sections 111.10.H
and 111.10.1, will mean if any portion of the LAW Vitrification System is bypassed so that
gases are not treated as during the Demonstration Test.

In the event of a malfunction of the AWFCO systems listed in Permit Table 111.1 0.I.F, as
approved/modified pursuant to Permit Conditions III.10.H.5 and III.10.H.3.d.v., the
Permittees will immediately, manually cut-off the dangerous and/or mixed waste feed to
the LAW Vitrification System. The Permittees will not restart the dangerous and/or
mixed waste feed until the problem causing the malfunction has been identified and
corrected.

The Permittees will manually cut-off the dangerous and/or mixed waste feed to the LAW
Vitrification System when the operating conditions deviate from the limits specified in
Permit Condition 111.10.1. .c.i., unless the deviation automatically activates the waste
feed cut-off sequence specified in Permit Conditions 111.10.1. .c.ii., iii., and/or iv.

If greater than thirty (30) dangerous and/or mixed waste feed cut-off, combined, to the
LAW Vitrification System occur due to deviations from Permit Table 111.1 0.I.F, as
approved/modified pursuant to Permit Conditions III.10.H.5 and III.10.H.3.d.v., within a
sixty (60) day period, the Permittees will submit a written report to Ecology within five
(5) calendar days of the thirty-first exceedence, including the information specified
below. These dangerous and/or mixed waste feed cut-offs to the LAW Vitrification
System, whether automatically or manually activated, are counted if the specified set-
points are deviated from while dangerous and/or mixed waste and waste residues
continue to be processed in the LAW Vitrification System. A cascade event is counted at
a frequency of one (1) towards the first waste feed cut-off parameter, specified in Permit
Table III. 10.I.F, from which the set-point is deviated:

A. The parameter(s) that deviated from the set-point(s) in Permit Table III. l0.I.F;

B. The magnitude, dates, and duration of the deviations;

C. Results of the investigation of the cause of the deviations; and

D. Corrective measures taken to minimize future occurrences of the deviations.

If greater than thirty (30) dangerous and/or mixed waste feed cut-off, combined, to the
LAW Vitrification System occur due to deviations from Permit Table III.10.I.F, as
approved/modified pursuant to Permit Conditions III.10.H.5 and II.10.H.3.d.v., within a
thirty (30) day period, the Permittees will submit the written report required to be
submitted pursuant to Permit Condition 111.10.1. .c.vii. to Ecology on the first business
day following the thirty-first exceedence. These dangerous and/or mixed waste feed cut-
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offs to the LAW Vitrification System, whether automatically or manually activated, are
counted if the specified set-points are deviated from while dangerous and/or mixed waste
and waste residues continue to be processed in the LAW Vitrification System. A cascade
event is counted at a frequency of one (1) towards the first waste feed cut-off parameter,
specified on Permit Table III.10.I.F, from which the set-point is deviated:

In accordance with WAC 173-303-680(2) and (3), the Permittees may not resume
dangerous and/or mixed waste feed to the LAW Vitrification System until this written
report has been submitted, and

A. Ecology has authorized the Permittees, in writing, to resume dangerous and/or mixed
waste feed, or

B. Ecology has not, within seven (7) days, notified the Permittees in writing of the
following:

1. The Permittees written report does not document that the corrective measures
taken will minimize future exceedances; and

2. The Permittees must take further corrective measures and document that
these further corrective measures will minimize future exceedances.

If any portion of the LAW Vitrification System is bypassed while treating dangerous
and/or mixed waste, it will be regarded as non-compliance with the operating conditions
specified in Permit Condition 111.10.1. .c. and the performance standards specified in
Permit Condition 111.10.1.1 .b. After such a bypass event, the Permittees will perform the
following actions:

A. Investigate the cause of the bypass event;

B. Take appropriate corrective measures to minimize future bypasses;

C. Record the investigation findings and corrective measures in the WTP Unit operating
record; and

D. Submit a written report to Ecology within five (5) days of the bypass event
documenting the result of the investigation and corrective measures.

The Permittees will control fugitive emissions from the LAW Vitrification System by
maintaining the melters under negative pressure.

Compliance with the operating conditions specified in Permit Condition 111.10.1.l.c. will
be regarded as compliance with the required performance standards identified in Permit
Condition 111.10.I.1.b. However, evidence that compliance with these operating
conditions is insufficient to ensure compliance with the performance standards, will
justify modification, revocation, or re-issuance of this Permit, in accordance with Permit
Conditions III.l0.C.2.e. and f., or II.l 10.C.2.g.

36 111.10.1.1.d. Inspection Requirements [WAC 173-303-680(3)]
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III.10.I.1 .d.iii.

The Permittees will inspect the LAW Vitrification System in accordance with the
Inspection Schedules in Operating Unit 10, Chapter 6.0 of this Permit, as modified in
accordance with Permit Condition III. 10.C.5.c.

The inspection data for LAW Vitrification System will be recorded, and the records will
be placed in the WTP Unit operating record for LAW Vitrification System, in accordance
with Permit Condition 111.1 0.C.4.

The Permittees will comply with the inspection requirements specified in Operating Unit
10, Appendix 9.15 of this Permit, as approved pursuant to Permit Condition III.10.H.5.f.
and as modified by Permit Conditions III. 10.H.3, 111.10.1. .b.x., 111.10.1.l.b.xii., and
III.10.I.1.h.
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111.10.1.1.e.i.

III.10.I.1 .e.ii.

III.10.I.1 .e.iii.

III.10.I.1 .e.iv.

Upon receipt of a written request from Ecology, the Permittees will perform sampling
and analysis of the dangerous and/or mixed waste and exhaust emissions to verify that the
operating requirements established in the Permit achieve the performance standards
delineated in this Permit.

The Permittees will comply with the monitoring requirements specified in the Operating
Unit 10, Appendices 9.2, 9.3, 9.7, 9.13, 9.15 and 9.18 of this Permit, as approved
pursuant to Permit Condition 111.1 0.H.5, and as modified by Permit Conditions
III. 10.H.3, III. 10.I. l.h., III. 10.I.1.b.x., and III. 10.I.1.b.xii.

The Permittees will operate, calibrate, and maintain the carbon monoxide and
hydrocarbon continuous emission monitors (CEM) specified in this Permit in accordance
with Performance Specifications 4B and 8A of 40 CFR Part 60, Appendix B, in
accordance with Appendix to Subpart EEE of 40 CFR Part 63, and Operating Unit 10
Appendix 9.15 of this Permit, as approved pursuant to Permit Condition III. 10.H.5.f., and
as modified by Permit Conditions 111.10. H.3, III.10.I.1.h., III.10.I.1.b.x., and
111.10.1.1.b.xii.

The Permittees will operate, calibrate, and maintain the instruments specified in Permit
Tables III. 10.I.C and F, as approved/modified pursuant to Permit Conditions III.10.H.5
and III.10.H.3.d.v., in accordance with Operating Unit 10, Appendix 9.15 of this Permit,
as approved pursuant to Permit Condition III. 10.H.5.f., and as modified by Permit
Conditions III.10.H.3, 111.10.1.1.h., 111.10.1.1.b.x., and III.10.1.1.b.xii.

111.10.1.1.f. Recordkeeping Requirements [WAC 173-303-380 and WAC 173-303-680(3)]

The Permittees will record and maintain in the WTP Unit operating record for the LAW
Vitrification System, all monitoring, calibration, maintenance, test data, and inspection
data compiled under the conditions of this Permit, in accordance with Permit Conditions
III.10.C.4 and 5, as modified by Permit Conditions III.10.H.3, III.10.I.1.h., III.10.I.1.b.x.,
and 111.10.I.1 .b.xii.
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The Permittees will close the LAW Vitrification System in accordance with Operating
Unit 10, Chapter 11.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.8.

Periodic Emission Re-testing Requirements [WAC 173-303-670(5), WAC 173-303-
670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)]

Dioxin and Furan Emission Testing

A. Within eighteen (18) months of commencing operation pursuant to Permit Section
111.10.1, the Permittees will submit to Ecology for approval, a Dioxin and Furan
Emission Test Plan (DFETP) for the performance of emission testing of the LAW
Vitrification System gases for dioxin and furans during "Normal Operating
Conditions" as a permit modification in accordance with Permit Conditions
III.I0.C.2.e. and III.10.C.2.f. The DFETP will include all elements applicable to
dioxin and furan emission testing included in the "Previously Approved
Demonstration Test Plan," applicable EPA promulgated test methods and procedures
in effect at the time of the submittal, and projected commencement and completion
dates for dioxin and furan emission test. "Normal Operating Conditions" will be
defined for the purposes of this permit condition as follows:
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The Permittees will record in the WTP Unit operating record the date, time, and duration
of all automatic waste feed cutoffs and/or lockouts, including the triggering parameters,
reason for the deviation, and recurrence of the incident. The Permittees will also record
all incidents of AWFCO system function failures, including the corrective measures
taken to correct the condition that caused the failure.

The Permittees will submit to Ecology an annual report each calendar year within ninety
(90) days following the end of the year. The report will include the following
information:

A. Total dangerous and/or mixed waste feed processing time for the LAW Vitrification
System;

B. Date/Time of all LAW Vitrification System startups and shutdowns;

C. Date/Time/Duration/Cause/Corrective Action taken for all LAW Vitrification System
shutdowns caused by malfunction of either process or control equipment; and

D. Date/Time/Duration/Cause/Corrective Action taken for all instances of dangerous
and/or mixed waste feed cut-off due to deviations from Permit Table III. 10.I.F, as
approved/modified pursuant to Permit Conditions 111.1 0.H.5 and 111.1 0.H.3.d.v.

The Permittees will submit an annual report to Ecology each calendar year within ninety
(90) days following the end of the year of all quarterly CEM Calibration Error and
Annual CEM Performance Specification Tests conducted, in accordance with Permit
Condition 111.10.1.1.e.iii.
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1 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
2 automatic waste feed cut-off parameters specified in Permit Table III. 10.I.F
3 (as approved/modified pursuant to Permit Conditions III.10.H.5 and
4 III. 10.H.3.d.v.), that were established to maintain compliance with Permit
5 Condition III.10.I.l.b.iv. as specified in Operating Unit 10, Appendix 9.15 of
6 this Permit (as approved pursuant to Permit Condition 111.1 0.H.3.d., and in
7 accordance with III.10.I.l.b.xii. and III.10.I.l.c.xi.), are held within the range
8 of the average value over the previous twelve (12) months and the set-point
9 value specified in Permit Table III. 10.I.F. The average value is defined as

10 the sum of the rolling average values recorded over the previous twelve (12)
11 months divided by the number of rolling averages recorded during that time.
12 The average value will not include calibration data, malfunction data, and
13 data obtained when not processing dangerous and/or mixed waste; and

14 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of
15 the average value over the previous twelve (12) months and the set-point
16 value specified on Permit Table III. 10.I.D (as approved/modified pursuant to
17 Permit Conditions III.10.H.5 and III.10.H.3.d.v.). Feed-rate of organics as
18 measured by TOC are held within the range of the average value over the
19 previous twelve (12) months. The average value is defined as the sum of the
20 rolling average values recorded over the previous twelve (12) months divided
21 by the number of rolling averages recorded during that time. The average
22 value will not include data obtained when not processing dangerous and/or
23 mixed waste.

24 For purposes of this permit condition, the "Previously Approved Demonstration Test
25 Plan" is defined to include the Demonstration Test Plan approved pursuant to Permit
26 Condition III. 10.H.5.f.

27 B. Within sixty (60) days of Ecology's approval of the DFETP, or within thirty-one (31)
28 months of commencing operation pursuant to Permit Section 111.10.1, whichever is
29 later, the Permittees will implement the DFETP approved pursuant to Permit
30 Condition III.10.I.l.h.i.A.

31 C. The Permittees will resubmit the DFETP, approved pursuant to Permit Condition
32 111.10.1. .h.i.A, revised to include applicable EPA promulgated test methods and
33 procedures in effect at the time of the submittal, and projected commencement and
34 completion dates for dioxin and furan emission test as a permit modification in
35 accordance with Permit Conditions III.10.C.2.e. and III.10.C.2.f at twenty-four (24)
36 months from the implementation date of the testing required pursuant to Permit
37 Condition 111.10.1. .h.i.A and at reoccurring eighteen (18) month intervals from the
38 implementation date of the previously approved DFETP. The Permittees will
39 implement these newly approved revised DFETPs, every thirty-one (31) months from
40 the previous approved DFETP implementation date or within sixty (60) days of the
41 newly Ecology approved revised DFETP, whichever is later, for the duration of this
42 Permit.
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1 D. The Permittees will submit a summary of operating data collected pursuant to the
2 DFETPs in accordance with Permit Conditions III.10.I.1.h.i.A and C to Ecology upon
3 completion of the tests. The Permittees will submit to Ecology the complete test
4 report within ninety (90) calendar days of completion of the testing. The test reports
5 will be certified as specified in WAC 173-303-807(8), in accordance with WAC 173-
6 303-680(2) and (3).

7 E. If any calculations or testing results collected pursuant to the DFETPs in accordance
8 with Permit Conditions 111.10.1. .h.i.A and C. show that one or more of the
9 performance standards listed in Permit Condition 111.10.1. Lb., with the exception of

10 Permit Condition 111.10.1.1 .b.x., for the LAW Vitrification System were not met
11 during the emission test, the Permittees will perform the following actions:

12 1. Immediately stop dangerous and/or mixed waste feed to the LAW
13 Vitrification System under the mode of operation that resulted in not meeting
14 the performance standard(s);

15 2. Verbally notify Ecology within twenty-four (24) hours of discovery of not
16 meeting the performance standard(s), as specified in Permit Condition I.E.2 1;

17 3. Investigate the cause of the failure and submit a report of the investigation
18 findings to Ecology within fifteen (15) days of discovery of not meeting the
19 performance standard(s);

20 4. Submit to Ecology within fifteen (15) days of discovery of not meeting the

21 performance standard(s) documentation supporting a mode of operation
22 where all performance standards listed in Permit Condition 111.1. .b., with the
23 exception of Permit Condition 111.10.1. .b.x., for the LAW Vitrification
24 System were met during the demonstration test, if any such mode was
25 demonstrated;

26 5. Based on the information provided to Ecology by the Permittees pursuant to
27 Permit Conditions 111.10.1.1 .h.i.E. 1 through 4 above, and any additional
28 information, Ecology may provide in writing, direction to the Permittees to
29 stop dangerous waste and mixed waste feed to the LAW Vitrification System
30 and/or amend the mode of operation the Permittees are allowed to continue
31 operations prior to Ecology approval of the revised Demonstration Test Plan
32 pursuant to Permit Condition 111.10. I.1.h.i.E.6; and

33 6. Submit to Ecology within one hundred and twenty (120) days of discovery of
34 not meeting the performance standard(s) a revised Demonstration Test Plan
35 requesting approval to retest as a permit modification pursuant to Permit
36 Conditions III. 10.C.2.e.and III. 10.C.2.f. The revised Demonstration Test
37 Plan must include substantive changes to prevent failure from reoccurring
38 reflecting performance under operating conditions representative of the
39 extreme range of normal conditions, and include revisions to Permit Tables
40 III.10.I.D and F.

Part III, Operating Unit Conditions
Page 210 of 283



07/2009 WA7890008967, Part 1II, Operating Unit 10
Waste Treatment and Immobilization Plant

1 F. If any calculations or testing results collected pursuant to the DFETPs in accordance
2 with Permit Conditions 111.10.1.1 .h.i.A and C show that any emission rate for any
3 constituent listed in Permit Table III. 10.I.E, as approved/modified pursuant to Permit
4 Conditions 111.1 0.C. 11 .c. or d. is exceeded for LAW Vitrification System during the
5 emission test, the Permittees will perform the following actions:

6 1. Verbally notify Ecology within twenty-four (24) hours of the discovery of
7 exceeding the emission rate(s), as specified in Permit Condition I.E.2 1;

8 2. Submit to Ecology additional risk information to indicate that the increased
9 emissions impact is off-set by decreased emission impact from one or more

10 constituents expected to be emitted at the same time, and/or investigate the
11 cause and impact of the exceedence and submit a report of the investigation
12 findings to Ecology within fifteen (15) days of this discovery of exceeding
13 the emission rate(s); and

14 3. Based on the notification and any additional information, Ecology may
15 provide, in writing, direction to the Permittees to stop dangerous and/or
16 mixed waste feed to the LAW Vitrification System and/or to submit a revised
17 Demonstration Test Plan as a permit modification pursuant to Permit
18 Conditions III.l0.C.2.e. and f., or III.l0.C.2.g. The revised Demonstration
19 Test Plan must include substantive changes to prevent failure from
20 reoccurring reflecting performance under operating conditions representative
21 of the extreme range of normal conditions, and include revisions to Permit
22 Tables III.10.I.D and III.10.I.F.

23 111.10.1.1.h.ii. Non-organic Emission Testing

24 A. Within forty-eight (48) months of commencing operation pursuant to Permit Section
25 111.10.1, the Permittees will resubmit to Ecology for approval the "Previously
26 Approved Demonstration Test Plan" revised as a permit modification in accordance
27 with Permit Conditions III.l0.C.2.e. and III.10.C.2f. The revised Demonstration Test
28 Plan (RDTP) will include applicable EPA promulgated test methods and procedures
29 in effect at the time of the submittal, projected commencement and completion dates
30 for emission testing to demonstrate performance standards specified in Permit
31 Conditions 111.10.1 I.b.ii., iii., v., vi., and vii., and non-organic emissions as specified
32 in Permit Table III. 10.I.E, as approved/modified pursuant to Permit Conditions
33 III.10.H.3.d. and II1.l0.C. Il.c. or d., under "Normal Operating Conditions."
34 "Normal Operating Conditions"will be defined for the purposes of this permit,
35 condition as follows:

36 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
37 automatic waste feed cut-off parameters specified in Permit Table III.10.I.F,
38 as approved/modified pursuant to Permit Conditions III. 10.H.3.d. and
39 III. 10.C. 11 .c. or d., that were established to maintain compliance with Permit
40 Conditions 111.10.1.1.b.ii., iii., v., vi., and vii., and non-organic emissions, as
41 specified in Permit Table III.10.I.E, as specified in Operating Unit 10,
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1 Appendix 9.15 of this Permit (as approved pursuant to Permit Conditions
2 III.10.H.3.d. and III.10.C.1 l.c. or d.), are held within the range of the average
3 value over the previous twelve (12) months and the set-point value specified
4 in Permit Table II.10.I.F. The average value is defined as the sum of the
5 rolling average values recorded over the previous twelve (12) months divided
6 by the number of rolling averages recorded during that time. The average
7 value will not include calibration data, malfunction data, and data obtained
8 when not processing dangerous or mixed waste; and

9 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of
10 the average value over the previous twelve (12) months and the set-point
11 value specified in Permit Table III. 10.I.D, as approved/modified pursuant to
12 Permit Conditions III.10.H.3.d. and III.10.C.1 .c. or d. The average value is
13 defined as the sum of all rolling average values recorded over the previous
14 twelve (12) months divided by the number of rolling averages recorded
15 during that time. The average value will not include data obtained when not
16 processing dangerous or mixed waste.

17 For purposes of this permit condition, the "Previously Approved Demonstration Test
18 Plan" is defined to include the Demonstration Test Plan approved pursuant to Permit
19 Condition III.1O.H.5.f.

20 B. Within sixty (60) days of Ecology's approval of the RDTP, or within sixty (60)
21 months of commencing operation pursuant to Permit Section 111.10.1, whichever is
22 later, the Permittees will implement the RDTP approved pursuant to Permit
23 Condition 111.10.1. .h.ii.A.

24 C. The Permittees will resubmit the RDTP, approved pursuant to Permit Condition
25 111.10.1.1 .h.ii.A, revised to include applicable EPA promulgated test methods and
26 procedures in effect at the time of the submittal, and projected commencement and
27 completion dates for emission test as a permit modification in accordance with
28 Permit Conditions III.10.C.2.e. and f. at forty-eight (48) months from the
29 implementation date of the testing required pursuant to Permit Condition
30 III.10.I.l.h.ii.A and at reoccurring forty-eight (48) month intervals from the
31 implementation date of the previously approved RDTP. The Permittees will
32 implement these newly approved revised RDTP, every sixty (60) months from the
33 previous approved RDTP implementation date or within sixty (60) days of the newly
34 Ecology approved revised RDTP, whichever is later, for the duration of this Permit.

35 D. The Permittees will submit a summary of operating data collected pursuant to the
36 RDTPs in accordance with Permit Conditions 111.10.1.l.h.ii.A and C to Ecology upon
37, completion of the tests. The Permittees will submit to Ecology the complete test
38 report within ninety (90) calendar days of completion of the testing. The test reports
39 will be certified pursuant to WAC 173-303-807(8), in accordance with WAC 173-
40 303-680(2) and (3).
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1 E. If any calculations or testing results collected pursuant to the RDTPs in accordance
2 with Permit Conditions III.10.I.l.h.ii.A and C show that any emission rate for any
3 constituent listed in Permit Table III. 10.I.E, as approved/modified pursuant to Permit
4 Conditions III.1O.H.3.d. and III.10.C.1 1 .. or d., is exceeded for LAW Vitrification
5 System during the emission test, the Permittees will perform the following actions:

6 1. Verbally notify Ecology within twenty-four (24) hours of the discovery of
7 exceeding the emission rate(s), as specified in Permit condition I.E.2 1;

8 2. Submit to Ecology additional risk information to indicate that the increased
9 emissions impact is off-set by decreased emission impact from one or more

10 constituents expected to be emitted at the same time, and/or investigate the
11 cause and impact of the exceedence and submit a report of the investigation
12 findings to Ecology within fifteen (15) days of this discovery of exceeding
13 the emission rate(s); and

14 3. Based on the notification and any additional information, Ecology may
15 provide, in writing, direction to the Permittees to stop dangerous and/or
16 mixed waste feed to the LAW Vitrification System and/or to submit a revised
17 Demonstration Test Plan as a permit modification pursuant to Permit
18 Conditions III.10.C.2.e. and f, or III. 0.C.2.a. The revised Demonstration
19 Test Plan must include substantive changes to prevent failure from
20 reoccurring reflecting performance under operating conditions representative
21 of the extreme range of normal conditions, and include revisions to Permit
22 Tables III.10.I.D and III.10.I.F.

23 F. If any calculations or testing results collected pursuant to the RDTPs in accordance
24 with Permit Conditions 111.10.1.l.h.ii.A and C show that one or more of the
25 performance standards listed in Permit Condition 111.10.1. .b., with the exception of
26 Permit Condition 111.10.1. .b.x., for the LAW Vitrification System were not met
27 during the emission test, the Permittees will perform the following actions:

28 1. Immediately stop dangerous and/or mixed waste feed to the LAW
29 Vitrification System under the mode of operation that resulted in not meeting
30 the performance standard(s);

31 2. Verbally notify Ecology within twenty-four (24) hours of discovery of not
32 meeting the performance standard(s), as specified in Permit condition I.E.21;

33 3. Investigate the cause of the failure and submit a report of the investigation
34 findings to Ecology within fifteen (15) days of discovery of not meeting the
35 performance standard(s);

36 4. Submit to Ecology within fifteen (15) days of discovery of not meeting the
37 performance standard(s) documentation supporting a mode of operation
38 where all performance standards listed in Permit Condition 111.1. .b., with the
39 exception of Permit Condition 111.10.1.l.b.x., for the LAW Vitrification
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1 System were met during the demonstration test, if any such mode was
2 demonstrated;

3 5. Based on the information provided to Ecology by the Permittees pursuant to
4 Permit Conditions III.10.I.l.h.ii.F.1 through 4 above, and any additional
5 information, Ecology may provide in writing, direction to the Permittees to
6 stop dangerous and/or mixed waste feed to the LAW Vitrification System
7 and/or amend the mode of operation the Permittees are allowed to continue
8 operations prior to Ecology approval of the revised Demonstration Test Plan
9 pursuant to Permit Condition III.10.I.1.h.ii.F.6; and

10 6. Submit to Ecology within one hundred and twenty (120) days of discovery of
11 not meeting the performance standard(s) a revised Demonstration Test Plan
12 requesting approval to retest as a permit modification pursuant to Permit
13 Conditions 111.1 0.C.2.e. and f. The revised Demonstration Test Plan must
14 include substantive changes to prevent failure from reoccurring reflecting
15 performance under operating conditions representative of the extreme range
16 of normal conditions, and include revisions to Permit Tables III. 10.I.D and F.

17 III.10.I.l.h.iii. Other Emission Testing

18 A. Within seventy-eight (78) months of commencing operation pursuant to Permit
19 Section 111.10.1, the Permittees will resubmit to Ecology for approval the "Previously
20 Approved Demonstration Test Plan" revised as a permit modification in accordance
21 with Permit Conditions 111.1 0.C.2.e. and f. The Revised Demonstration Test Plan
22 (RDTP) will include applicable EPA promulgated test methods and procedures in
23 effect at the time of the submittal, projected commencement and completion dates for
24 emission testing to demonstrate performance standards as specified in Permit
25 Conditions 111.10.1. .b.viii. and ix., and emissions as specified in Permit Table
26 III.10.I.E, as approved/modified pursuant to Permit Conditions III.10.H.3.d. and
27 III.lO.C.Il.c. or d., not addressed under Permit Conditions III.10.I.l.h.i. or ii. under
28 "Normal Operating Conditions." "Normal Operating Conditions" will be defined for
29 the purposes of this permit condition as follows:

30 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
31 automatic waste feed cut-off parameters specified in Permit Table II.10.I.F,
32 as approved/modified pursuant to Permit Condition III. 10.H.3.d. and
33 III.10.C. 1 .c. or d., that were established to maintain compliance with Permit
34 Conditions III.10.I.l.b.viii. and ix., and emissions as specified in Permit
35 Table III.10.I.E, not addressed under Permit Conditions III.10.I.l.h.i. or ii. as
36 specified in Operating Unit 10, Appendix 9.15 of this Permit, as approved
37 pursuant to Permit Condition III. 10.H.3.d., and in accordance with Permit
38 Conditions III.10.1.l.b.xii. and 1II.10.I.l.c.xi. are held within the range of the
39 average value over the previous twelve (12) months and the set-point value
40 specified on Permit Table III. 10.I.F. The average value is defined as the sum
41 of all rolling average values recorded over the previous twelve (12) months
42 divided by the number of rolling averages recorded during that time. The
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1 average value will not include calibration data, malfunction data, and data
2 obtained when not processing dangerous and/or mixed waste; and

3 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of
4 the average value over the previous twelve (12) months and the set-point
5 value specified in Permit Table III. 10.I.D, as approved/modified pursuant to
6 Permit Conditions III.l0.H.3.d. and III.10.C. Il.c. or d. Feed-rate of organics
7 as measured by TOC are held within the range of the average value over the
8 previous twelve (12) months. The average value is defined as the sum of the
9 rolling average values recorded over the previous twelve (12) months divided

10 by the number of rolling averages recorded during that time. The average
11 value will not include data obtained when not processing dangerous and/or
12 mixed waste.

13 For purposes of this permit condition, the "Previously Approved Demonstration Test
14 Plan" is defined to include the Demonstration Test Plan approved pursuant to Permit
15 Condition III.1O.H.5.f.

16 B. Within sixty (60) days of Ecology's approval of the RDTP, or within ninety-one (91)
17 months of commencing operation pursuant to Permit Section 111.10.1, whichever is
18 later, the Permittees will implement the RDTP approved pursuant to Permit
19 Condition III.10.I.1.h.iii.A.

20 C. The Permittees will submit a summary of operating data collected pursuant to the
21 RDTPs in accordance with Permit Condition III.10.1I.l.h.iii.A to Ecology upon
22 completion of the tests. The Permittees will submit to Ecology the complete test
23 report within ninety (90) calendar days of completion of the testing. The test reports
24 will be certified as specified in WAC 173-303-807(8), in accordance with Permit
25 Condition WAC 173-303-680(2) and (3).

26 D. If any calculations or testing results show that one or more of the performance
27 standards listed in Permit Condition 111.10.1. .b., with the exception of Permit
28 Condition 111.10.1.l.b.x., for the LAW Vitrification System were not met during the
29 emission test, the Permittees will perform the following actions:

30 1. Immediately stop dangerous and/or mixed waste feed to the LAW
31 Vitrification System under the mode of operation that resulted in not meeting
32 the performance standard(s);

33 2. Verbally notify Ecology within twenty-four (24) hours of discovery of not
34 meeting the performance standard(s), as specified in Permit Condition I.E.21;

35 3. Investigate the cause of the failure and submit a report of the investigation
36 findings to Ecology within fifteen (15) days of discovery of not meeting the
37 performance standard(s);

38 4. Submit to Ecology within fifteen (15) days of discovery of not meeting the
39 performance standard(s) documentation supporting a mode of operation
40 where all performance standards listed in Permit Condition 111.1. .b., with the
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I exception of Permit Condition 111.10.1.1 .b.x., for the LAW Vitrification
2 System were met during the demonstration test, if any such mode was
3 demonstrated;

4 5. Based on the information provided to Ecology by the Permittees pursuant to
5 Permit Conditions 111.10.1.l.h.iii.D. 1 through 4 above, and any additional
6 information, Ecology may provide in writing, direction to the Permittees to
7 stop dangerous and/or mixed waste feed to the LAW Vitrification System
8 and/or amend the mode of operation the Permittees are allowed to continue
9 operations prior to Ecology approval of the revised Demonstration Test Plan,

10 pursuant to Permit Condition 111.10. I.h.l.iii.D.6.; and

11 6. Submit to Ecology within one hundred and twenty (120) days of discovery of
12 not meeting the performance standard(s) a revised Demonstration Test Plan
13 requesting approval to retest as a permit modification pursuant to Permit
14 Conditions III. 10.C.2.e. and f. The revised Demonstration Test Plan must
15 include substantive changes to prevent failure from reoccurring reflecting
16 performance under operating conditions representative of the extreme range
17 of normal conditions, and include revisions to Permit Tables III. 10.I.D and
18 II1.10.I.F.

19 E. If any calculations or testing results show that any emission rate for any constituent
20 listed in Permit Table III. 10.I.E, as approved/modified pursuant to Permit Conditions
21 III.10.C.11.c. or d., is exceeded for LAW Vitrification System during the emission
22 test, the Permittees will perform the following actions:

23 1. Verbally notify Ecology within twenty-four (24) hours of the discovery of
24 exceeding the emission rate(s), as specified in Permit Condition I.E.2 1;

25 2. Submit to Ecology additional risk information to indicate that the increased
26 emissions impact is off-set by decreased emission impact from one or more
27 constituents expected to be emitted at the same time, and/or investigate the
28 cause and impact of the exceedence of the emission rate(s) and submit a
29 report of the investigation findings to Ecology within fifteen (15) days of the
30 discovery of the exceedence of the emission rate(s); and

31 3. Based on the notification and any additional information, Ecology may
32 provide, in writing, direction to the Permittees to stop dangerous and/or
33 mixed waste feed to the LAW Vitrification System and/or to submit a revised
34 Demonstration Test Plan as a permit modification pursuant to Permit
35 Conditions III.10.C.2.e. and f., or III.10.C.2.a. The revised Demonstration
36 Test Plan must include substantive changes to prevent failure from
37 reoccurring reflecting performance under operating conditions representative
38 of the extreme range of normal conditions, and include revisions to Permit
39 Tables III. 10.I.D and F.
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Table III.10.I.B - LAW Vitrification System Secondary Containment Systems Including Sumps and Floor Drains

Sump/Floor Drain Maximum Sump Sump Dimensionsb Engineering Description (Drawing Nos,
I.D.# & Room Location Capacity (feet) & Materials of Specification Nos, etc.)

(gallons) Construction
RESERVED RESERVED RESERVED RESERVED

Footnotes:
aPermit Table 111.10.I.B will be completed in accordance with Permit Condition III.1 0.H.5.b.vii., prior to initiating Permit Condition
111.10.1.1. See Permit Table III. 10.H.B for the current LAW Vitrification System Secondary Containment Systems Including Sumps and
Floor Drains.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
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Table III.10.I.A - LAW Vitrification System Description'

Sub-system Description Sub-system Engineering Narrative Description, Tables and Figur
Designation Description

(Drawing Nos,
Specification Nos,
etc.)

RESERVED RESERVED RESERVED RESERVED
Footnotes:
aPermit Table III.10.IA will be completed in accordance with Permit Condition III. O.H.5.e.x., prior to initiating Permit Condition IIl.10.1.1.
See Permit Table III. 1O.H.A for the current LAW Vitrification System Description.
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Table III.10.I.C - LAW Vitrification Systems Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument Instrument Range Operating Accuracy Calibration

Locator or Control or Control Range or Method No.
(including Device Device Setpoint and

MID). (Tag No.) Frequency

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aPermit Table III.10.I.C will be completed in accordance with Permit Condition III.10.H.5.e.ix., prior to initiating Permit Condition 111.10.I.1 See Permit
Table 111.1 0.H.C for the current LAW Vitrification Systems Process and Leak Detection System Instruments and Parameters.
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Table III.10.I.D - Maximum Feed-rates to LAW Vitrification System (RESERVED)

Description of Waste Normal Operation

Dangerous and/or Mixed Waste Feed Rate RESERVED

Ash Feed Rate RESERVED

Total Chlorine/Chloride Feed Rate RESERVED

Total Metal Feedrates RESERVED

Table II.10.I.E - LAW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals CAS Number Emission Rates (grams
/second)

RESERVED RESERVED RESERVED

TABLE III.10.I.F - LAW Vitrification System Waste Feed Cut-off Parameters* l(RESERVED)

Sub-system Designation Instrument Tag Parameter Set-points
Number Description During Normal

Operation

RESERVED RESERVED RESERVED RESERVED

Footnotes:
*A continuous monitoring system will be used as defined in Permit Section 111.1 O.C. 1.
'Maximum Feed-rate will be set based on not exceeding any of the constituent (e.g., metals, ash, and
chlorine/chloride) feed limits specified on Table III.1 O.I.D. of this Permit
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II.10.J HLW Vitrification System - Short Term Miscellaneous Thermal Treatment Unit-
Shakedown, Demonstration Test, and Post Demonstration Test

For purposes of Permit Section II.10.J, where reference is made to WAC 173-303-640,
the following substitutions apply: substituting the terms "HLW Vitrification System" for
"tank system(s)," "sub-system(s)" for "tank(s)," "sub-system equipment" for "ancillary
equipment," and "sub-system(s) or sub-system equipment of a HLW Vitrification
System" for "component(s)," in accordance with WAC 173-303-680.

III.10.J.1. 111.10.I.1 .h.General Conditions During Shakedown, Demonstration Test, and Post-
Demonstration Test for HLW Vitrification System

III.10.J.l.a. Construction and Maintenance [WAC 173-303-640, in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-340].

111.10.J.1.a.i.

III.10.J.l.a.ii.

III.10.J.1.a.iii.

III.10.J.1.a.iv.

The Permittees will construct the HLW Vitrification System (listed in Permit Tables
III.l0.J.A and III.10.J.B, as approved/modified pursuant to Permit Condition III.10.J.5.)
as specified in Permit Condition III. 10.J.1. and Operating Unit 10, Chapter 4.0 of this
Permit, and Operating Unit 10, Appendices 10.1 through 10.15 and 10.17 of this Permit,
as approved pursuant to Permit Conditions III.10.J.5.a. through d., and 1II.10.J.5.f.

The Permittees will construct all containment systems for the HLW Vitrification System
as specified in Operating Unit 10, Chapter 4.0 of this Permit, and Operating Unit 10,
Appendices 10.2, 10.4, through 10.14 of this Permit, as approved pursuant to Permit
Conditions III.10.J.5.a. through d.

The Permittees will ensure all certifications required by specialists (e.g., independent,
qualified, registered professional engineer, independent corrosion expert, independent
qualified installation inspector, etc.) use the following statement or equivalent pursuant to
Permit Condition III.10.C.10.:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new HLW
Vitrification system or component located at (address), and owned/operated by (name(s)).
My duties were: (e.g., installation inspector, testing for tightness, etc.), for the following
HLW Vitrification system components (e.g., the venting piping, etc.), as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable paragraphs
(i.e., (a) through (g)) in accordance with WAC 173-303-680).

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment."

The Permittees must ensure that proper handling procedures are adhered to in order to
prevent damage to the HLW Vitrification System during installation. Prior to covering,
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III.10.J.1.a.vi.
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III.10.J.I.a.viii.
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enclosing, or placing the new HLW Vitrification System or component in use, an
independent, qualified, installation inspector or an independent, qualified, registered
professional engineer, either of whom is trained and experienced in the proper installation
of similar systems or components, must inspect the system for the presence of any of the
following items:

A. Weld breaks;

B. Punctures;

C. Scrapes of protective coatings;

D. Cracks;

E. Corrosion;

F. Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the HLW Vitrification system is covered,
enclosed, or placed in use [WAC 173-303-640(3)(c), in accordance with WAC 173-303-
680(2) and (3)].

For the HLW Vitrification System or components that are placed underground and that
are back-filled, the Permittees must provide a backfill material that is a non-corrosive,
porous, homogeneous substance. The backfill must be installed so that it is placed
completely around the HLW Vitrification System and compacted to ensure that the HLW
Vitrification System is fully and uniformly supported [WAC 173-303-640(3)(d), in
accordance with WAC 173-303-680(2) and (3)].

The Permittees must test for tightness the HLW Vitrification System or components,
prior to being covered, enclosed, or placed into use. If the HLW Vitrification System or
components are found not to be tight, all repairs necessary to remedy the leak(s) in the
system must be performed prior to the HLW Vitrification System being covered,
enclosed, or placed in use [WAC 173-303-640(3)(e), in accordance with WAC 173-303-
680(2) and (3)].

The Permittees must ensure the HLW Vitrification System equipment is supported and
protected against physical damage and excessive stress due to settlement, vibration,
expansion, or contraction [WAC 173-303-640(3)(f), in accordance with WAC 173-303-
680(2) and (3)].

The Permittees must provide the type and degree of corrosion protection recommended
by an independent corrosion expert, based on the information provided in Operating Unit
10, Appendices 10.9 and 10.11 of this Permit, as approved pursuant to Permit Conditions
111.10.J.5.b.i., 111.10.J.5.b.iv., III.10.J.5.b.v., III.10.J.5.c.i., 111.10.J.5.c.iv., 111.10.J.5.c.v.,
III.10.J.5.d.i., III.10.J.5.d.iv., and III.10.J.5.d.v., or other corrosion protection if Ecology
believes other corrosion protection is necessary to ensure the integrity of the HLW
Vitrification System during use of the HLW Vitrification System. The installation of a
corrosion protection system that is field fabricated must be supervised by an independent
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corrosion expert to ensure proper installation [WAC 173-303-640(3)(g), in accordance
with WAC 173-303-680(2) and (3)].

Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will obtain and keep on file in the WTP Unit operating record, written statements by
those persons required to certify the design of the HLW Vitrification System and
supervise the installation of the HLW Vitrification System, as specified in WAC 173-
303-640(3)(b), (c), (d), (e), (f), and (g), in accordance with WAC 173-303-680, attesting
that the HLW Vitrification system and corresponding containment system listed in Permit
Tables 11.1 .J.A and 111.10.J.B, as approved/modified pursuant to Permit Condition
III. 1O.J.5., were properly designed and installed, and that repairs, in accordance with
WAC 173-303-640(3)(c) and (e), were performed [WAC 173-303-640(3)(a) and WAC
173-303-640(3)(h), in accordance with WAC 173-303-680(3)].

The independent HLW Vitrification System installation inspection and subsequent
written statements will be certified in accordance with WAC 173-303-810(13)(a), as
modified pursuant to Permit Condition 111.10.J. l.a.iii., comply with all requirements of
WAC 173-303-640(3)(h) in accordance with WAC 173-303-680, and will consider, but
not be limited to, the following LAW Vitrification System installation documentation:

A. Field installation report with date of installation;

B. Approved welding procedures;

C. Welder qualification and certifications;

D. Hydro-test reports, as applicable, in accordance with the American Society of
Mechanical Engineers Boiler and Pressure Vessel Code, Section VIII, Division 1;
American Petroleum Institute (API) Standard 620, or Standard 650, as applicable;

E. Tester credentials;

F. Field inspector credentials;

G. Field inspector reports;

H. Field waiver reports; and

I. Non-compliance reports and corrective action (including field waiver reports) and
repair reports.

The Permittees will ensure periodic integrity assessments are conducted on the HLW
Vitrification System, listed in Permit Table III. 10.J.A, as approved/modified pursuant to
Permit Condition III.10.J.5., over the term of this Permit, in accordance with WAC 173-
303-680(2) and (3) as specified in WAC 173-303-640(3)(b), following the description of
the integrity assessment program and schedule in Operating Unit 10, Chapter 6.0 of this
Permit, as approved pursuant to Permit Conditions III.10.J.5.e.i. and III.10.C.5.c. Results
of the integrity assessments will be included in the WTP Unit operating record until ten
(10) years after post-closure, or corrective action is complete and certified, whichever is
later.
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The Permittees will address problems detected during the HLW Vitrification System
integrity assessments specified in Permit Condition 111.1 0.J. L.a.xi. following the integrity
assessment program in Operating Unit 10, Chapter 6.0 of this Permit, as approved
pursuant to Permit Conditions II1.10.J.5.e.i. and III.10.C.5.c.

111.1 0.J. L.a.xiii. All process monitors/instruments as specified in Permit Table III.10.J.F, as
approved/modified pursuant to Permit Condition III. 10.J.5., will be equipped with
operational alarms to warn of deviation, or imminent deviation from the limits specified
in Permit Table 1II.10.J.F.
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The Permittees will install and test all process and leak detection system
monitors/instrumentation as specified in Permit Tables III. 10.J.C and III. 10.J.F, as
approved/modified pursuant to Permit Condition III. 10.J.5, in accordance with Operating
Unit 10, Appendices 10.1, 10.2, and 10.14 of this Permit, as approved pursuant to Permit
Conditions 111.10.J.5.d.x. and 111.1 0.J.5.f.xvi.

No dangerous and/or mixed waste will be treated in the HLW Vitrification System unless
the operating conditions, specified under Permit Condition III. 10.J. I.c. are complied
with.

The Permittees will not place dangerous and/or mixed waste, treatment reagents, or other
materials in the HLW Vitrification System if these substances could cause the subsystem,
subsystem equipment, or the containment system to rupture, leak, corrode, or otherwise
fail [WAC 173-303-640(5)(a), in accordance with WAC 173-303-680(2)]. This
condition is not applicable to corrosion of HLW Vitrification System sub-system and
sub-system equipment that are expected to be replaced as part of normal operations (e.g.,
melters).

111.1 0.J. 1.a.xvii. The Permittees will operate the HLW Vitrification System to prevent spills and overflows
using description of controls and practices as required under WAC 173-303-640(5)(b)
described in Permit Condition III. 10.C.5, and Operating Unit 10, Appendix 10.18 of this
Permit, as approved pursuant to Permit Condition III. 10.J.5.e. [WAC 173-303-640(5)(b),
in accordance with WAC 173-303-680(2) and (3), and WAC 173-303-806(4)(c)(ix)].

III. 10.J..a.xviii.For routinely non-accessible HLW Vitrification System sub-systems, as specified in
Operating Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
III. 10.J.5.e.vi., the Permittees will mark all routinely non-accessible HLW Vitrification
System sub-systems access points with labels or signs to identify the waste contained in
each HLW Vitrification System sub-system. The label, or sign, must be legible at a
distance of at least fifty (50) feet, and must bear a legend which identifies the waste in a
manner which adequately warns employees, emergency response personnel, and the
public of the major risk(s) associated with the waste being stored or treated in the HLW
Vitrification System sub-systems. For the purposes of this permit condition, "routinely
non-accessible" means personnel are unable to enter these areas while waste is being
managed in them [WAC 173-303-640(5)(d), in accordance with WAC 173-303-680(2)].

111.10.J.1.a.xix. For all HLW Vitrification System sub-systems not addressed in Permit Condition
III. 10.J.1.a.xviii., the Permittees will mark all these HLW Vitrification System sub-
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systems holding dangerous and/or mixed waste with labels or signs to identify the waste
contained in the HLW Vitrification System sub-systems. The labels, or signs, must be
legible at a distance of at least fifty (50) feet, and must bear a legend which identifies the
waste in a manner which adequately wams employees, emergency response personnel,
and the public of the major risk(s) associated with the waste being stored or treated in the
HLW Vitrification System sub-systems [WAC 173-303-640(5)(d), in accordance with
WAC 173-303-680(2)].

The Permittees will ensure that the containment systems for the HLW Vitrification
System sub-systems listed in Permit Tables III. 10.J.A. and III. 10.J.B, as
approved/modified pursuant to Permit Condition III. 10.J.5, are free of cracks or gaps to
prevent any migration of dangerous and/or mixed waste or accumulated liquid out of the
system to the soil, groundwater, or surface water at any time during use of the HLW
Vitrification System sub-systems. Any indication that a crack or gap may exist in the
containment systems will be investigated and repaired in accordance with Operating Unit
10, Appendix 10.18 of this Permit, as approved pursuant to Permit Condition
111.1 0.J.5.e.v. [WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), and WAC
173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
806(4)(i)(i)(B), and WAC 173-303-320].

The Permittees must immediately, and safely, remove from service any HLW
Vitrification System or secondary containment system which, through an integrity
assessment, is found to be "unfit for use" as defined in WAC 173-303-040, following
Permit Conditions III.10.J.1.a.xxiii.A. through D., and F. The affected HLW
Vitrification System, or secondary containment system, must be either repaired or closed
in accordance with Permit Condition III.10.J.1 .a.xxiii.E. [WAC 173-303-640(7)(e) and
(f), and WAC 173-303-640(8), in accordance with WAC 173-303-680(3)].

III.10.J.1.a.xxii. An impermeable coating, as specified in Operating Unit 10, Appendices 10.4, 10.5, 10.7,
10.9, 10.11, and 10.12 of this Permit, as approved pursuant to Permit Condition
III. 10.J.5.b.v., will be maintained for all concrete containment systems and concrete
portions of containment systems for each HLW Vitrification System sub-systems listed in
Permit Tables 111.1 0.J.A and 111.1 0.J.B as approved/modified pursuant to Permit
Condition III. 10.J.5 (concrete containment systems that do not have a liner, pursuant to
WAC 173-303-640(4)(e)(i), in accordance with WAC 173-303-680(2), and have
construction joints, will meet the requirements of WAC 173-303-640(4)(e)(ii)(C), in
accordance with WAC 173-303-680(2). The coating will prevent migration of any
dangerous and mixed waste into the concrete. All coatings will meet the following
performance standards:

A. The coating must seal the containment surface such that no cracks, seams, or other
avenues through which liquid could migrate, are present;

B. The coating must be of adequate thickness and strength to withstand the normal
operation of equipment and personnel within the given area such that degradation or
physical damage to the coating or lining can be identified and remedied before
dangerous and mixed waste could migrate from the system; and
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1 C. The coating must be compatible with the dangerous and mixed waste, treatment
2 reagents, or other materials managed in the containment system [WAC 173-303-
3 640(4)(e)(ii)(D), in accordance with WAC 173-303-680(2) and (3), and WAC 173-
4 303-806(4)(i)(i)(A)].

5 III.10.J. 1.a.xxiii.The Permittees will inspect all containment systems for the HLW Vitrification System
6 sub-systems listed in Permit Tables III.10.J.A and 111.10.J.B, as approved/modified
7 pursuant to Permit Condition III. 10.J.5., in accordance with the Inspection Schedule
8 specified in Operating Unit 10, Chapter 6.0 of this Permit, as approved pursuant to Permit
9 Conditions III. 0.J.5.e.i. and III.l0.C.5.c., and take the following actions if a leak or spill

10 of dangerous and/or mixed waste is detected in these containment systems [WAC 173-
11 303-640(5)(c) and WAC 173-303-640(6), in accordance with WAC 173-303-680(2) and
12 (3), WAC 173-303-320, and WAC 173-303-806(4)(i)(i)(B)]:

13 A. Immediately, and safely, stop the flow of dangerous and/or mixed waste into the
14 HLW Vitrification System sub-systems or secondary containment system.

15 B. Determine the source of the dangerous and/or mixed waste.

16 C. Remove the dangerous and/or mixed waste from the containment area in accordance
17 with WAC 173-303-680(2) and (3), as specified in WAC 173-303-640(7)(b). The
18 dangerous and/or mixed waste removed from containment areas of the HLW
19 Vitrification System sub-systems will be, as a minimum, managed as mixed waste.

20 D. If the cause of the release was a spill has not damaged the integrity of the HLW
21 Vitrification System sub-system, the Permittees may return the HLW Vitrification
22 System sub-system to service in accordance with WAC 173-303-680(2) and (3), as
23 specified in WAC 173-303-640(7)(e)(ii). In such case, the Permittees will take
24 action to ensure the incident that caused the dangerous and/or mixed waste to enter
25 the containment system will not re-occur [WAC 173-303-320(3)].

26 E. If the source of the dangerous and/or mixed waste is determined to be a leak from the
27 primary HLW Vitrification System into the secondary containment system, or the
28 system is unfit for use as determined through an integrity assessment or other
29 inspection, the Permittees will comply with the requirements of WAC 173-303-
30 640(7) and take the following actions:

31 1. Close the HLW Vitrification System Sub-system following procedures in
32 WAC 173-303-640(7)(e)(i), in accordance with WAC 173-303-680 and
33 Operating Unit 10, Chapter 11.0 of this Permit, as approved pursuant to
34 Permit Condition III.10.C.8., or

35 2. Repair and re-certify (in accordance with WAC 173-303-810(13)(a), as
36 modified pursuant to Permit Condition III. 10.J.1.a.iii.) the HLW
37 Vitrification System in accordance with Operating Unit 10, Appendix
38 10.18 of this Permit, as approved pursuant to Permit Condition
39 III. 10.J.5.e.v., before the HLW Vitrification System is placed back into
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1 service [WAC 173-303-640(7)(e)(iii) and WAC 173-303-640(7)(f), in
2 accordance with WAC 173-303-680].

3 F. The Permittees will document, in the WTP Unit operating record, actions/procedures
4 taken to comply with A. through E. above, as specified in WAC 173-303-640(6)(d),
5 in accordance with WAC 173-303-680(2) and (3).

6 G. In accordance with WAC 173-303-680(2) and WAC 173-303-680 (3), the Permittees
7 will notify and report releases to the environment to Ecology, as specified in WAC
8 173-303-640(7)(d).

9 111.1 0.J. l.a.xxiv.If liquids (e.g., dangerous and/or mixed waste leaks and spills, precipitation, fire water,
10 liquids from damaged or broken pipes) cannot be removed from the secondary
11 containment system within twenty-four (24) hours, Ecology will be verbally notified
12 within twenty-four (24) hours of discovery. The notification will provide the information
13 in A, B, and C, listed below. The Permittees will provide Ecology with a written
14 demonstration within seven (7) business days, identifying at a minimum [WAC 173-303-
15 640(4)(c)(iv) and WAC 173-303-640(7)(b)(ii), in accordance with WAC 173-303-680(3)
16 and WAC 173-303-806(4)(i)(i)(B)]:

17 A. Reasons for delayed removal;

18 B. Measures implemented to ensure continued protection of human health and the
19 environment;

20 C. Current actions being taken to remove liquids from secondary containment.

21 III. 10.J. L.a.xxv. All air pollution control devices and capture systems in the HLW Vitrification System
22 will be maintained and operated at all times in a manner so as to minimize the emissions
23 of air contaminants and to minimize process upsets. Procedures for ensuring that the air
24 pollution control devices and capture systems in the HLW Vitrification System are
25 properly operated and maintained so as to minimize the emission of air contaminants and
26 process upsets will be established.

27 11.1 0.J. 1.a.xxvi.In all future narrative permit submittals, the Permittees will include HLW Vitrification
28 sub-system names with the sub-system designation.

29- III. 10.J. l.a.xxvii.Modifications to approved design, plans, and specifications in Operating Unit 10 of this
30 Permit for the HLW Vitrification System will be allowed only in accordance with Permit
31 Conditions III.10.C.2.e. and f., or III.10.C.2.g., III.10.C.9.d., e., and h.

32 111.1 0.J. l.a.xxviii.For any portion of the HLW Vitrification System that has the potential for formation
33 and accumulation of hydrogen gases, the Permittees will operate the portion to maintain
34 hydrogen levels below the lower explosive limit [WAC 173-303-815(2)(b)(ii)].

35 III. 10.J.1.a.xxix.For each HLW Vitrification System sub-system holding dangerous waste which are
36 acutely or chronically toxic by inhalation, the Permittees will operate the system to
37 prevent escape of vapors, fumes or other emissions into the air [WAC 173-303-
38 806(4)(i)(i)(B) and WAC 173-303-640(5)(e) in accordance with WAC 173-303-680].
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07/2009

The HLW Vitrification System must achieve a destruction and removal efficiency (DRE)
of 99.99% for the principal organic dangerous constituents (PODCs) listed below [40
CFR §63.1203(c)(1) and 40CFR 63.1203(c)(2), in accordance with WAC 173-303-
680(2)].

RESERVED

DRE in this Permit condition will be calculated in accordance with the formula given
below:

DRE=[l-(Wout/Win)] x 100%

Where:

Win=mass feedrate of one principal organic dangerous constituent (PODC) in a waste
feedstream; and

Wout=mass emission rate of the same PODC present in exhaust emissions prior to
release to the atmosphere.

Particulate matter emissions from the HLW Vitrification System will not exceed 34
mg/dscm (0.015 grains/dscf) [40 CFR §63.1203(b)(7), in accordance with WAC 173-
303-680(2)]:

Hydrochloric acid and chlorine gas emissions from the HLW Vitrification System will
not exceed 21 ppmv, combined [40 CFR §63.1203(b)(6), in accordance with WAC 173-
303-680(2)]:

Dioxin and Furan TEQ emissions from the HLW Vitrification System will not exceed
0.2 nanograms (ng)/dscm [40 CFR §63.1203(b)(1), in accordance with WAC 173-303-
680(2)]:

Mercury emissions from the HLW Vitrification System will not exceed 45 ptg/dscm, [40
CFR §63.1203(b)(2), in accordance with WAC 173-303-680(2)].

Lead and cadmium emissions from the HLW Vitrification System will not exceed 120
pg/dscm, combined [40 CFR §63.1203(b)(3), in accordance with WAC 173-303-680(2)].

Arsenic, beryllium, and chromium emissions from the HLW Vitrification System will not
exceed 97 ig/dscm, combined [40 CFR §63.1203(b)(4), in accordance with WAC 173-
303-680(2)].

Carbon monoxide (CO) emission from the HLW Vitrification System will not exceed 100
parts per million (ppm) by volume, over an hourly rolling average (as measured and
recorded by the continuous monitoring system), dry [40 CFR §63.1203(b)(5)(i), in
accordance with WAC 173-303-680(2)].

Hydrocarbon emission from the HLW Vitrification System will not exceed 10 parts per
million (ppm) by volume, over an hourly rolling average (as measured and recorded by
the continuous monitoring system during demonstration testing required by this Permit),
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dry basis, and reported as propane [40 CFR §63.1203(b)(5)(ii), in accordance with WAC
173-303-680(2)]:

If the emissions from the HLW Vitrification System exceed the emission rates listed in
Permit Table III.10.J.E, as approved pursuant to Permit Condition III.10.C.l l.b., the
Permittees will notify Ecology, in accordance with Permit Condition 111.1 0.J.3.d.vii.
[WAC 173-303-680(2) and (3), and WAC 173-303-815(2)(b)(ii)].

The emission limits specified in Permit Conditions III.10.J.1.b.i. through I1I.10.J.1.b.x.
above, will be met for the HLW Vitrification System by limiting feed rates as specified in
Permit Tables III.10.J.D and iI.1 0.J.F, as approved/modified pursuant to Permit
Condition 111. 1 0.J.5., compliance with operating conditions specified in Permit Condition
III.10.J.1.c. (except as specified in Permit Condition III.10.J.1.b.xii.), and compliance
with Permit Condition 111.1 0.J. 1.b.xi.

Treatment effectiveness, feed-rates and operating rates for dangerous and mixed waste
management units contained in the HLW Building, but not included in Permit Table
III. 10.J.A, as approved/modified pursuant to Permit Condition III. l0.J.5., will be as
specified in Permit Sections II.10.D, III.10.E, III.10.F and consistent with assumptions
and basis which are reflected in Operating Unit 10, Appendix 6.3.1 of this Permit, as
approved pursuant to Permit Condition III.l0.C.1 .b. For the purposes of this permit
condition, Operating Unit 10, Appendix 6.3.1 will be superceded by Appendix 6.4.1 upon
its approval pursuant to either Permit Conditions III.10.C. I1.c. or III.l0.C.1 l.d. [WAC
173-303-680(2) and (3), and WAC 173-303-815(2)(b)(ii)].

III.10.J.l.b.xii. Compliance with the operating conditions specified in Permit Condition III.10.J.1.c., will
be regarded as compliance with the required performance standards identified in Permit
Conditions III. 10.J. 1.b.i. through x. However, if it is determined that during the effective
period of this Permit that compliance with the operating conditions in Permit Condition
111.1 0.J. 1.c. is not sufficient to ensure compliance with the performance standards
specified in Permit Conditions III.10.J.l.b.i. through x., the Permit may be modified,
revoked, or reissued pursuant to Permit Conditions III.10.C.2.e. and III.10.C.2.f., or
III.10.C.2.g.

III.10.J.l.c. Operating Conditions [WAC-303-670(6), in accordance with WAC 173-303-680(2)and
(3)].

The Permittees will operate the HLW Vitrification System in accordance with Operating
Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
1II.10.J.5.e.vi., and Operating Unit 10, Appendix 10.18 of this Permit, as approved
pursuant to Permit Condition III. 10.J.5.e., and Operating Unit 10, Appendix 10.15 of this
Permit, as approved pursuant to Permit Condition III. 10.J.5.f., except as modified
pursuant to Permit Conditions III.10.J.l.b.xii., II1.10.J.2., III.10.J.3., III.10.J.4., and in
accordance with the following:

The Permittees will operate the HLW Vitrification System in order to maintain the
systems and process parameters listed in Permit Tables III.10.J.C and III.10.J.F, as
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approved/modified pursuant to Permit Condition III. 10.J.5., within the set-points
specified in Permit Table III.1.J.F.

The Permittees will operate the AWFCO systems, specified in Permit Table III. 10.J.F, as
approved/modified pursuant to Permit Condition III. 10.J.5., to automatically cut-off
and/or lock-out the dangerous and mixed waste feed to the HLW Vitrification System
when the monitored operating conditions deviate from the set-points specified in Permit
Table III.10.J.F.

The Permittees will operate the AWFCO systems, specified in Permit Table III. 10.J.F, as
approved/modified pursuant to Permit Condition III. 10.J.5., to automatically cut-off
and/or lock-out the dangerous and mixed waste feed to the HLW Vitrification System
when all instruments specified on Permit Table III. 10.H.F for measuring the monitored
parameters fails or exceeds its span value

The Permittees will operate the AWFCO systems, specified in Permit Table III. 10.J.F, as
approved/modified pursuant to Permit Condition III. 10.J.5., to automatically cut-off
and/or lock out the dangerous and/or mixed waste feed to the HLW Vitrification System
when any portion of the HLW Vitrification System is bypassed. The terms "bypassed"
and "bypass event" as used in Permit Sections 111.1 0.J and 111.1 O.K will mean if any
portion of the HLW Vitrification System is bypassed so that gases are not treated as
during the Demonstration Test.

In the event of a malfunction of the AWFCO systems listed in Permit Table 111.1 0.J.F, as
approved/modified pursuant to Permit Condition III. 10.J.5., the Permittees will
immediately, manually cut-off the dangerous and mixed waste feed to the HLW
Vitrification System. The Permittees will not restart the dangerous and/or mixed waste
feed until the problem causing the malfunction has been identified and corrected.

The Permittees will manually cut-off the dangerous and mixed waste feed to the HLW
Vitrification System when the operating conditions deviate from the limits specified in
Permit Condition III. 10.J. 1.c.i., unless the deviation automatically activates the waste
feed cut-off sequence specified in Permit Conditions II.1 0.J. .c.ii., III.1 O.J. 1.c.iii., and/or
111.10.J.1.c.iv.

If greater than thirty (30) dangerous and mixed waste feed cut-off, combined, to the HLW
Vitrification System occur due to deviations from Permit Table 111.1 .J.F, as
approved/modified pursuant to Permit Condition III. 1O.J.5., within a sixty (60) day
period, the Permittees will submit a written report to Ecology within five (5) calendar
days of the thirty-first exceedence including the information specified below. These
dangerous and mixed waste feed cut-offs to the HLW Vitrification System, whether
automatically or manually activated, are counted if the specified set-points are deviated
from while dangerous waste, mixed waste, and waste residues continue to be processed in
the HLW Vitrification System. A cascade event is counted at a frequency of one (1)
towards the first waste feed cut-off parameter, specified on Permit Table III. 10.J.F, from
which the set-point is deviated:

A. The parameter(s) that deviated from the set-point(s) in Permit Table III. 10.J.F;
Part III, Operating Unit Conditions
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The Permittees will control fugitive emissions from the HLW Vitrification System by
maintaining the melter under negative pressure.

Compliance with the operating conditions specified in Permit Condition 111.1 O.J. 1.c. will
be regarded as compliance with the required performance standards identified in Permit
Condition III. 10.J. 1.b. However, evidence that compliance with these operating
conditions is insufficient to ensure compliance with the performance standards, will
justify modification, revocation, or re-issuance of this Permit, in accordance with Permit
Conditions III.10.C.2.e. and II1. 0.C.2.f., or III.10.C.2.g.

Inspection Requirements [WAC 173-303-680(3)].

The Permittees will inspect the HLW Vitrification System in accordance with the
Inspection Schedules in Operating Unit 10, Chapter 6.0 of this Permit, as modified in
accordance with Permit Condition III. 10.C.5.c.

The inspection data for HLW Vitrification System will be recorded, and the records will
be placed in the WTP Unit operating record for the HLW Vitrification System, in
accordance with Permit Condition 111.1 0.C.4.

The Permittees will comply with the inspection requirements specified in Operating Unit
10, Appendix 10.15 of this Permit, as approved pursuant to Permit Condition III.l0.J.5.f.,
and as modified by Permit Conditions III.10.J.1.b.xii., III.10.J.2., III.10.J.3., and
III.10.J.4.

Monitoring Requirements [WAC 173-303-670(5), WAC 173-303-670(6), WAC -173-
303-670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(3)]

Upon receipt of a written request from Ecology, the Permittees will perform sampling
and analysis of the dangerous and mixed waste and exhaust emissions to verify that the
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B. The magnitude, dates, and duration of the deviations;

C. Results of the investigation of the cause of the deviations; and,

D. Corrective measures taken to minimize future occurrences of the deviations.

If any portion of the HLW Vitrification System is bypassed while treating dangerous
and/or mixed waste, it will be regarded as non-compliance with the operating conditions
specified in Permit Condition 111.1 0.J. 1.c. and the performance standards specified in
Permit Condition 111.1 O.J. 1.b. After such a bypass event, the Permittees will perform the
following actions:

A. Investigate the cause of the bypass event;

B. Take appropriate corrective measures to minimize future bypasses;

C. Record the investigation findings and corrective measures in the operating record;
and

D. Submit a written report to Ecology within five (5) days of the bypass event
documenting the result of the investigation and corrective measures.
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operating requirements established in the Permit achieve the performance standards
delineated in this Permit.

The Permittees will comply with the monitoring requirements specified in Operating Unit
10, Appendices 10.2, 10.3, 10.7, 10.13, 10.15, and 10.18 of this Permit, as approved
pursuant to Permit Conditions III.10.J.5.c., III.10.J.5.d., III.10.J.5.e., and I1I.10.J.5.f., as
modified by Permit Conditions III.10.J.1.b.xii., 111.10.J.2., III.10.J.3., and 111.10.J.4.

The Permittees will operate, calibrate, and maintain the carbon monoxide and
hydrocarbon continuous emission monitors (CEM) specified in this Permit in accordance
with Performance Specification 4B and 8A of 40 CFR Part 60, Appendix B, in
accordance with Appendix to Subpart EEE of 40 CFR Part 63, and Operating Unit 10
Appendix 10.15 of this Permit, as approved pursuant to Permit Condition III.10.J.5.f., and
as modified by Permit Conditions III.10.J.1.b.xii., III.10.J.2., III.10.J.3., and 111.10.J.4.

111.10.J.1.e.iv. The Permittees will operate, calibrate, and maintain the instruments specified on Permit
Tables III. 10.J.C and E, as approved/modified pursuant to Permit Condition 111.10.J.5., in
accordance with Operating Unit 10, Appendix 10.15 of this Permit, as approved pursuant
to Permit Condition III.10.J.5.f., and as modified by Permit Conditions III.10.J. .b.xii.,
111.10.J.2., 111.10.J.3., and 111.10.J.4.

HI.10.J.1.f. Recordkeeping Requirements [WAC 173-303-380 and WAC 173-303-680(3)]

111.10.J.1.f.i.
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The Permittees will record and maintain in the WTP Unit operating record for the HLW
Vitrification System, all monitoring, calibration, maintenance, test data, and inspection
data compiled under the conditions of this Permit, in accordance with Permit Conditions
III. 10.C.4. and III.1 O.C.5., as modified by Permit Conditions III.10.J.1J.b.xii., 111.10.J.2.,
111.10.J.3., and 111.10.J.4.

The Permittees will record in the WTP Unit operating record the date, time, and duration
of all automatic waste feed cut-offs and/or lockouts, including the triggering parameters,
reason for the deviation, and recurrence of the incident. The Permittees will also record
all incidents of AWFCO system function failures, including the corrective measures
taken to correct the condition that caused the failure.

The Permittees will submit to Ecology a report semi-annually the first calendar year, and
annually thereafter each calendar year within ninety (90) days following the end of the
year. The report will include the following information:

A. Total dangerous and mixed waste feed processing time for the HLW Vitrification
System;

B. Date/Time of all HLW Vitrification System startups and shutdowns;

C. Date/Time/Duration/Cause/Corrective Action taken for all HLW Vitrification System
shutdowns caused by malfunction of either process or control equipment; and

D. Date/Time/Duration/Cause/Corrective Action taken for all instances of dangerous
and/or mixed waste feed cut-off due to deviations from Permit Table 111.1 0.J.F, as
approved/modified pursuant to Permit Condition 111.10.J.5.
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111.10.J.1.f.iv.

5 III.10.J.1.g.

111.10.J.2.

111.10.J.2.a.

The Permittees will submit an annual report to Ecology each calendar year within ninety
(90) days following the end of the year of all quarterly CEM Calibration Error and
Annual CEM Performance Specification Tests conducted in accordance with Permit
Condition III. 10.J. L.e.iii.

Closure

The Permittees will close the HLW Vitrification System in accordance with Operating
Unit 10, Chapter 11.0 of this Permit, as approved pursuant to Permit Condition 111. 1O.C.8.

Shakedown Period [WAC 173-303-670(5), WAC 173-303-670(6), WAC -173-303-
670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)].
The shakedown period for the HLW Vitrification System will be conducted in
accordance with Permit Condition 111.1 0.J. 1., Operating Unit 10, Appendix 10.15 of this
Permit, as approved pursuant to Permit Condition 11. 10.J.5.f., and as modified in
accordance with Permit Conditions III.10.J.1.b.xii., III.10.J.2., and III.10.J.3.

14 111.10.J.2.b. Duration of the Shakedown Period

111.10.J.2.b.i.

111.10.J.2.b.ii.

111.10.J.2.b.iii.

III.10.J.2.c.

111.10.J.2.c.i.

111.10.J.2.c.ii.

The shakedown period for the HLW Vitrification System will begin with the initial
introduction of dangerous waste in the HLW Vitrification System following construction
and will end with the start of the demonstration test.

The shakedown period will not exceed the following limits, as defined by hours of
operation of the HLW Vitrification System with dangerous waste. The Permittees may
petition Ecology for one (1) extension of each shakedown phase for seven hundred and
twenty (720) additional operating hours in accordance with permit modification
procedures specified in Permit Conditions III. 10.C.2.e. and III. 10.C.2.f.

Shakedown Phase 1: 720 hours

Shakedown Phase 2: 720 hours

Shakedown Phase 2 will not be commenced until documentation has been submitted to
Ecology verifying that the HLW Vitrification System has operated at a minimum of 75%
of the shakedown Phase 1 feed-rate limit for two (2) separate eight (8) consecutive hour
periods with no AWFCOs.

Allowable Waste Feed During the Shakedown Period

The Permittees may feed the dangerous waste specified for the HLW Vitrification System
on the Part A Forms (Operating Unit 10, Chapter 1.0 of this Permit), except for those
waste outside the waste acceptance criteria specified in the WAP, Operating Unit 10,
Chapter 3.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.3., except
Permit Conditions III.10.J.2.c.ii. through v. also apply.

The Permittees will not feed the following waste to the HLW Vitrification System during
Shakedown Phase 1:

A. Acutely toxic dangerous waste listed in WAC 173-303-081(a)(2)(a)(i).
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111.10.J.2.c.iii.

III.10.J.2.c.iv.

III.10.J.2.c.v.

III.10.J.3.

B. Mixed waste

The Permittees will not feed the following waste to the HLW Vitrification System during
Shakedown Phase 2:

A. Mixed waste

The feed-rates to the HLW Vitrification System will not exceed the limits in Permit
Tables 111.1 0.J.D and 111.1 O.J.F, as approved/modified pursuant to Permit Condition
III.10.J.5.

The Permittees will conduct sufficient analysis of the dangerous waste treated in the
HLW Vitrification System to verify that the waste feed is within the physical and
chemical composition limits specified in this Permit.

Demonstration Test Period [WAC 173-303-670(5), WAC 173-303-670(6), WAC 173-
303-670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and
(3)]

14 III.10.J.3.a. Demonstration Test Period

III.10.J.3.a.i.

III.10.J.3.a.ii.

III.10.J.3.a.iii.

The Permittees will operate, monitor, and maintain the HLW Vitrification System as
specified in Permit Condition III.10.J.I., and Operating Unit 10, Appendix 10.15 of this
Permit, as approved pursuant to Permit Condition III. 10.J.5.f., except as modified in
accordance with Permit Conditions 111.1 0.J. 1.b.xii. and 111.10.J.3.

Operating Unit 10, Appendix 10.15 of this Permit, as approved pursuant to Permit
Condition III. I0.J.5.f., will be re-submitted to Ecology for approval by the Permittees as
a permit modification pursuant to Permit Conditions III.I0.C.2.e. and III.10.C.2.f. at least
one hundred and eighty (180) days prior to the start date of the demonstration test. The
revised Demonstration Test Plan will include applicable EPA promulgated test methods
and procedures in effect at the time of the re-submittal and projected commencement and
completion dates for the Demonstration Test.

The Permittees will not commence the demonstration test period until documentation has
been submitted to Ecology verifying that the HLW Vitrification System has operated at a
minimum of 90% of the demonstration test period feed-rate limit for a minimum of an
eight (8) consecutive hours period on two (2) consecutive days.

30 III.10.J.3.b. Performance Standards

31 The Permittees will demonstrate compliance with the performance standards specified in
32 Permit Condition III. 10.J. 1.b. during the Demonstration Test Period.

33 111.10.J.3.c. Allowable Waste Feed During the Demonstration Test Period

34 III.10.J.3.c.i. The Permittees may feed the dangerous waste specified for the HLW Vitrification System
35 in Part A Forms (Operating Unit 10, Chapter 1.0 of this Permit), except for those waste
36 outside the waste acceptance criteria specified in the WAP, Operating Unit 10, Chapter
37 3.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.3., except Permit
38 Conditions III.10.J.3.c.ii. through iv. also apply.
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1 III.10.J.3.c.ii.

2 III.10.J.3.c.iv.
3
4

5 III.10.J.3.c.v.
6
7

8 III.10.J.3.d.

III.10.J.3.d.i.

III.10.J.3.d.ii.

The Permittees will not feed mixed waste to the HLW Vitrification System.

The dangerous waste feed-rates to the HLW Vitrification System will not exceed the
limits in Permit Tables III. 1 0.J.D and F, as approved/modified pursuant to Permit
Condition III. 10.J.5.

The Permittees will conduct sufficient analysis of the dangerous waste treated in the
HLW Vitrification System to verify that the dangerous waste is within the physical and
chemical composition limits specified in this Permit.

Demonstration Data Submissions and Certifications

The Permittees will submit to Ecology a complete demonstration test report within one
hundred and twenty (120) calendar days of completion of the Demonstration Test
including all data collected during the Demonstration Test and updated Permit Tables
1II.10.K.D, III.10.K.E, and II1.10.K.F.

The Permittees must submit the following information to Ecology prior to receiving
Ecology's approval to commence feed of dangerous waste and mixed waste to the HLW
Vitrification System:

A. The Permittees will submit a summary of data collected as required during the
Demonstration Test to Ecology upon completion of the Demonstration Test.

B. A certification that the Demonstration Test has been carried out in accordance with
the approved Demonstration Test Plan and approved modifications within thirty (30)
days of the completion of the Demonstration Test [WAC 173-303-807(8)].

C. Calculations and analytical data showing compliance with the performance standards
specified in Permit Conditions III.10.J.l.b.i, III.10.J.l.b.iv, III.l0.J.l.b.v,
III. 10.J.I.b.vi, and 11.1 .J.1.b.vii

D. Laboratory data QA/QC summary for the information provided in
111.10.J.3.d.ii.C.

After successful completion of the Demonstration Test and receipt of Ecology's approval,
the Permittees will be authorized to commence feed of dangerous waste and mixed waste
to the HLW Vitrification System for the post-demonstration test period indicated in
Permit Tables III.10.J.D and F, as approved/modified pursuant to Permit Condition
III. 10.J.5., in compliance with the operating requirements specified in Permit Condition
III.10.J.1.c. and within the limitations specified in Permit Condition.III.10.C. 14.

32 III.10.J.3.d.iv. RESERVED

III.10.J.3.d.v. After successful completion of the Demonstration Test, Permittees submittal of the
following to Ecology, and Permittees receipt of Ecology approval of the following in
writing, the Permittees will be authorized to feed dangerous waste and mixed waste to the
HLW Vitrification System pursuant to Permit Section 111.1 O.K.

A. A complete Demonstration Test Report for the HLW Vitrification System and
updated Permit Tables 111.1 0.K.D, 111.1 .K.E, and III.1.K F, as approved/modified
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1 pursuant to Permit Conditions III.10.J.5 and III.10.C.11.c. or III.10.C.l1 .d., the test
2 report will be certified in accordance with WAC 173-303-807(8), in accordance with
3 WAC 173-303-680(2) and (3).

4 B. A Final Risk Assessment Report completed pursuant to Permit Conditions
5 III. 1.C. 11 .c. or III. 10.C. 11 .d.

6 III.10.J.3.d.vi. If any calculations or testing results show that one or more of the performance standards
7 listed in Permit Condition III.1 0.J. 1.b., with the exception of Permit Condition
8 III. 10.J. 1.b.x., for the HLW Vitrification System were not met during the Demonstration
9 Test, the Permittees will perform the following actions:

10 A. Immediately stop dangerous and mixed waste feed to the HLW Vitrification System
11 under the mode of operation that resulted in not meeting the performance standard(s).

12 B. Verbally notify Ecology within twenty-four (24) hours of discovery of not meeting
13 the performance standard(s) as specified in Permit Condition I.E.2 1.

14 C. Investigate the cause of the failure and submit a report of the investigation findings to
15 Ecology within fifteen (15) days of discovery of not meeting the performance
16 standard(s).

17 D. Submit to Ecology within fifteen (15) days of discovery of not meeting the
18 performance standard(s), documentation supporting a mode of operation where all

performance standards listed in Permit Condition 111.1 0.J. 1.b., with the exception of
20 Permit Condition 111.1 0.J. 1.b.x., for the HLW Vitrification System were met during
21 the demonstration test, if any such mode was demonstrated.

22 E. Based on the information provided to Ecology by the Permittees, pursuant to Permit
23 Conditions III. 10.J.3.d.vi.A through D above, and any additional information,
24 Ecology may provide, in writing, direction to the Permittees to stop dangerous and/or
25 mixed waste feed to the LAW Vitrification System and/or amend the mode of
26 operation the Permittees are allowed to continue operations prior to Ecology approval
27 of a compliance schedule and/or revised Demonstration Test Plan, pursuant to Permit
28 Conditions III. 10.J.3.d.vi.F and G.

29 F. If the performance standard listed in Permit Condition 111.1 0.J. 1.b.i. was not met
30 during the Demonstration Test, the Permittees will submit within one hundred and
31 twenty (120) days of discovery of not meeting the performance standard, a revised
32 Demonstration Test Plan (if appropriate) and a compliance schedule for Ecology
33 approval to address this deficiency. If a revised Demonstration Test Plan is
34 submitted, it will be accompanied by a request for approval to retest as a permit
35 modification pursuant to Permit Conditions III.10.C.2.e. and III. 0.C.2.f. The
36 revised Demonstration Test Plan (if submitted) must include substantive changes to
37 prevent failure from reoccurring.

38 G. If any of the performance standards listed in Permit Condition III. 10.J. L.b., with the
39 exception of Permit Conditions III.10.J.1.b.i. or III.10.J.1.b.x., were not met during
40 the Demonstration Test, the Permittees will submit to Ecology within one hundred
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and twenty (120) days of discovery of not meeting the performance standard(s), a
revised Demonstration Test Plan requesting approval to retest as a permit
modification pursuant to Permit Conditions III.10.C.2.e. and III.10.C.2.f. The
revised Demonstration Test Plan must include substantive changes to prevent failure
from reoccurring.

If any calculations or testing results show that any emission rate for any constituent listed
in Permit Table III.10.J.E, as approved pursuant to Permit Condition III.10.C.1 1.b., is
exceeded for HLW Vitrification System during the Demonstration Test, the Permittees
will perform the following actions:

A. Verbally notify Ecology within twenty-four (24) hours of the discovery of exceeding
the emission rate(s) as specified in Permit Condition I.E.21.

B. Submit to Ecology additional risk information to indicate that the increased emissions
impact is offset by decreased emission impact from one or more constituents
expected to be emitted at the same time, and/or investigate the cause and impact of
the exceedence of the emission rate(s) and submit a report of the investigation
findings to Ecology within fifteen (15) days of the discovery of exceeding the
emission rate(s); and,

C. Based on the notification and any additional information, Ecology may provide, in
writing, direction to the Permittees to stop dangerous and/or mixed waste feed to the
HLW Vitrification System and/or to submit a revised Demonstration Test Plan as a
permit modification pursuant to Permit Conditions III. 10.C.2.e. and III. 10.C.2.f., or
111.10.C.2. . The revised Demonstration Test Plan must include substantive changes
to prevent failure from reoccurring.

Post-Demonstration Test Period [WAC 173-303-670(5), WAC 173-303-670(6), and
WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)].

III.10.J.4.a. The Permittees will operate, monitor, and maintain the HLW Vitrification System as
specified in Permit Condition III.10.J.1. and Operating Unit 10, Appendix 10.15 of this
Permit, as approved pursuant to Permit Condition III. 10.J.5., except as modified in
accordance with Permit Conditions 1II.10.J.1.b.xii., III.10.J.3., and III.10.J.4.

III.10.J.4.b.

111.10.J.4.b.i.

III. 10.J.4.b.ii.

Allowable Waste Feed During the Post-Demonstration Test Period

The Permittees may feed the dangerous and/or mixed waste specified for the HLW
Vitrification System on the Part A Forms (Operating Unit 10, Chapter 1.0 of this Permit),
except for those waste outside the waste acceptance criteria specified in the WAP,
Operating Unit 10, Chapter 3.0 of this Permit, as approved pursuant to Permit Condition
III.10.C.3., and except Permit Conditions III.10.J.4.b.ii. and III.l0.J.4.b.iii. also apply.

The dangerous waste and mixed waste feed rates to the HLW Vitrification System will
not exceed the limits in Permit Tables 111.10.J.D and F, as approved/modified pursuant to
Permit Condition 1I1.10.J.5., or in Permit Condition III.10.J.3.
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1 III.10.J.4.b.iii.
2
3

4 III.10.J.5.

5
6
7
8

9
10
11
12
13
14
15
16
17

The Permittees will conduct sufficient analysis of the dangerous waste and mixed waste
treated in HLW Vitrification System to verify that the waste feed is within the physical
and chemical composition limits specified in this Permit.

Compliance Schedules

III.10.J.5.a. All information identified for submittal to Ecology in a. through f. of this compliance
schedule must be signed and certified in accordance with requirements in WAC 173-303-
810(12), as modified in accordance with Permit Condition I1I.10.J.1.a.iii. [WAC 173-
303-806(4)].

III.10.J.5.b. The Permittees will submit to Ecology, pursuant to Permit Condition III.10.C.9.f., prior
to construction of each secondary containment and leak detection system for the HLW
Vitrification System (per level) as identified in Permit Tables III. 10.J.A and III. 10.J.B,
engineering information as specified below, for incorporation into Operating Unit 10,
Appendices 10.2, 10.4, 10.5, 10.7, 10.8, 10.9, 10.11, and 10.12 of this Permit. At a
minimum, engineering information specified below will show the following as described
in WAC 173-303-640, in accordance with WAC 173-303-680 (the information specified
below will include dimensioned engineering drawings and information on sumps and
floor drains):

III.10.J.5.b.i.

III.10.J.5.b.ii.

I11.10.J.5.b.iii.

IQRPE Reports (specific to foundation, secondary containment, and leak detection
system) will include review of design drawings, calculations, and other information on
which the certification report is based and will include, but not limited to, review of such
information described below. Information (drawings, specifications, etc.) already
included in Operating Unit 10, Appendix 10.0 of this Permit, may be included in the
report by reference and should include drawing and document numbers. IQRPE Reports
will be consistent with the information separately provided in ii. through ix. below [WAC
173-303-640(3)(a), in accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i
)];

Design drawings (General Arrangement Drawings, plan and cross sections) and
specifications for the foundation, secondary containment including liner installation
details, and leak detection methodology. These items should show the dimensions,
volume calculations, and location of the secondary containment system, and should
include items such as floor/pipe slopes to sumps, tanks, floor drains [WAC 173-303-
640(4)(b) through (f) and WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680 and WAC 173-303-806(4)(i)(i)];

The Permittees will provide the design criteria (references to codes and standards, load
definitions, and load combinations, materials of construction, and analysis/design
methodology) and typical design details for the support of the secondary containment
system. This information will demonstrate the foundation will be capable of providing
support to the secondary containment system, resistance to pressure gradients above and
below the system, and capable of preventing failure due to settlement, compression, or
uplift [WAC 173-303-640(4)(c)(ii), in accordance with WAC 173-303-680(2) and WAC
173-303-806(4)(i)(i)(B)];
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III.10.J.5.b.iv. A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil, including factors affecting the potential
for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-303-680
and WAC 173-303-806(4)(i)(i)(A) through (B)];

III.10.J.5.b.v. Secondary containment/foundation, and leak detection system, materials selection
documentation (including, but not limited to, concrete coatings and water stops, and liner
materials), as applicable [WAC 173-303-806(4)(i)(i)(A) through (B)];

111.10.J.5.b.vi Detailed description of how the secondary containment for the HLW Vitrification System
will be installed in compliance with WAC 173-303-640(3)(c), in accordance with WAC
173-303-680 and WAC 173-303-806(4)(i)(i)(A) through (B);

III.10.J.5.b.vii. Submit Permit Tables III.10.J.B and III.10.K.B completed to provide for all secondary
containment sumps and floor drains the information, as specified in each column heading
consistent with information to be provided in i. through vi., above;

III.10.J.5.b.viii. Documentation that secondary containment and leak detection systems will not
accumulate hydrogen gas levels above the lower explosive limit for incorporation into the
Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC
173-303-806(4)(i)(v)];

III.10.J.5.b.ix. A detailed description of how HLW Vitrification System design provides access for
conducting future HLW Vitrification System integrity assessments [WAC 173-303-
640(3)(b) and WAC 173-303-806(4)(i)(i)(B)].

III.10.J.5.c. The Permittees will submit to Ecology pursuant to Permit Condition III.10.C.9.f., prior to
installation of each sub-system as identified in Permit Table 111.1 0.J.A, engineering
information as specified below, for incorporation into Operating Unit 10, Appendices
10.1 through 10.14 and 10.17 of this Permit. At a minimum, engineering information
specified below will show the following, as required pursuant to WAC 173-303-640, in
accordance with WAC 173-303-680 (the information specified below will include
dimensioned engineering drawings):

III.10.J.5.c.i.

III.10.J.5.c.ii.

IQRPE Reports (specific to sub-system) will include review of design drawings,
calculations, and other information on which the certification report is based and will
include as applicable, but not limited to, review of such information described below.
Information (drawings, specifications, etc.) already included in Operating Unit 10,
Appendix 10.0 of this Permit, may be included in the report by reference and should
include drawing and document numbers. The IQRPE Reports will be consistent with the
information separately provided in ii. through xii. below and the IQRPE Report specified
in Permit Condition III.10.J.5.b. [WAC 173-303-640(3)(a), in accordance with WAC
173-303-680(2) and WAC 173-303-806(4)(i)(i)];

Design drawings [General Arrangement Drawings in plan and cross section, Process
Flow Diagrams, Piping and Instrumentation Diagrams, (including pressure control
systems), Mechanical Drawings, and specifications, and other information specific to
subsystems (to show location and physical attributes of each subsystem specific to

Part III, Operating Unit Conditions
Page 238 of 283

28
29
30
31
32
33
34
35
36

37
38
39
40



07/2009

1
2

3
4
5
6
7
8
9

10
11
12

13
14
15
16

17
18
19

20
21
22
23
24

25
26
27

28
29
30
31
32

III.10.J.5.c.iii.
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III.10.J.5.c.vii.

III.10.J.5.c.viii.

33 III.10.J.5.c.ix. Detailed description of all potential HLW Vitrification System bypass events including:

34 A. A report which includes an analysis of credible potential bypass events and
35 recommendations for prevention/minimization of the potential, impact, and
36 frequency of the bypass event to include at a minimum:

37 1. Operating procedures

38 2. Maintenance procedures

39 3. Redundant equipment
Part III, Operating Unit Conditions
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miscellaneous units)] [WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)];

Sub-system design criteria (references to codes and, standards, load definitions, and load
combinations, materials of construction, and analysis/design methodology) and typical
design details to support the sub-systems. Structural support calculations specific to off-
specification, non-standard, and field-fabricated subsystems will be submitted for
incorporation into the Administrative Record. Documentation will include, but not be
limited to, supporting specifications (test data, treatment effectiveness report, etc.),
supporting projected operational capability (e.g., WESP projected removal efficiency for
individual metals, halogens, particulates, etc.), and compliance with performance
standards specified in Permit Condition I.10.J. 1 .b [WAC 173-303-640(3)(a), in
accordance with WAC 173-303-680(2) and WAC 173-303-806(4)(i)(i)(B)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with water, including factors affecting the potential
for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-303-680(2)
and WAC 173-303-806(4)(i)(i)(A) through (B)];

Sub-system materials selection documentation (e.g., physical and chemical tolerances)
[WAC 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(i)(i)(A)];

Sub-system vendor information (including, but not limited to, required performance
warranties, as available), consistent with information submitted under ii. above, will be
submitted for incorporation into the Administrative Record [WAC 173-303-640(3)(a), in
accordance with WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(A) through (B), and
WAC 173-303-806(4)(i)(v)];

System descriptions related to sub-system units will be submitted for incorporation into
the Administrative Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A) through
(B), and WAC 173-303-806(4)(i)(v)];

Mass and energy balance for normal projected operating conditions used in developing
the Piping and Instrumentation Diagrams and Process Flow Diagrams, including
assumptions and formulas used to complete the mass and energy balance, so that they can
be independently verified for incorporation into the Administrative Record [WAC 173-
303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)];
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4. Redundant instrumentation

5. Alternate equipment

6. Alternate materials of construction

A detailed description of how the sub-systems will be installed in compliance with WAC
173-303-640(3)(b), (c), (d), and (e), in accordance with WAC 173-303-680 and WAC
173-303-806(4)(i)(i)(B);

Sub-system design to prevent escape of vapors and emissions of acutely or chronically
toxic (upon inhalation) EHW, for incorporation into the Administrative Record [WAC
173-303-640(5)(e), in accordance with WAC 173-303-680, (2), and WAC 173-303-
806(4)(i)(i)(B)];

Documentation that sub-systems are designed to prevent the accumulation of hydrogen
gases levels above the lower explosive limit for incorporation into the Administrative
Record [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC 173-303-
806(4)(i)(v)];

The Permittees will submit to Ecology, pursuant to Permit Condition 111.10.C.9.f., prior
to installation of equipment for each sub-system as identified in Permit Tables III. 1 0.J.A
and III.l0.J.B, not addressed in Permit Conditions III.10.J.5.b. or III.10.J.5.c.,
engineering information as specified below, for incorporation into Operating Unit 10,
Appendices 10.1 through 10.14 of this Permit. At a minimum, engineering information
specified below will show the following as required pursuant to in WAC 173-303-640, in
accordance with WAC 173-303-680 (the information specified below will include
dimensioned engineering drawings):

IQRPE Reports (specific to sub-system equipment) will include a review of design
drawings, calculations, and other information as applicable on which the certification
report is based. The reports will include, but not be limited to, review of such
information described below. Information (drawings, specifications, etc.) already
included in Operating Unit 10, Appendix 10.0 of this Permit, may be included in the
report by reference and should include drawing and document numbers. The IQRPE
Reports will be consistent with the information provided separately in ii. through xiii.
below and the IQRPE Reports specified in Permit Conditions III.10.J.5.b. and III.10.J.5.c.
[WAC 173-303-640(3)(a), in accordance with WAC 173-303-680(2) and WAC 173-303-
806(4)(I)(I)(A) through (B)];

Design drawings [Process Flow Diagrams, Piping and Instrumentation Diagrams
(including pressure control systems), and specifications, and other information specific to
equipment (these drawings should include all equipment such as pipes, valves, fittings,
pumps, instruments, etc.)] [WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)(A) through (B)];

Sub-system equipment design criteria (references to codes and standards, load definitions
and load combinations, materials of construction, and analysis/design methodology) and
typical design details for the support of the sub-system equipment. [WAC 173-303-

Part III, Operating Unit Conditions
Page 240 of 283



07/2009

1
2

3
4
5
6

7
8
9

10
11
12
13
14

15
16
17
18

III.10.J.5.d.iv.

III.10.J.5.d.v.

III.10.J.5.d.vi.

III.10.J.5.d.vii.

III.10.J.5.d.viii.

III.10.J.5.d.ix.

III.10.J.5.d.x.

III.10.J.5.d.xi.

III. 10.J.5.d.xii.

WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

640(3)(a) and WAC 173-303-640(3)(f), in accordance with WAC 173-303-680 and WAC
173-303-806(4)(i)(i)(B)];

A description of materials and equipment used to provide corrosion protection for
external metal components in contact with soil and water, including factors affecting the
potential for corrosion [WAC 173-303-640(3)(a)(iii)(B), in accordance with WAC 173-
303-680(2) and WAC 173-303-806(4)(i)(i)(A)];

Materials selection documentation for equipment for each sub-system (e.g., physical and
chemical tolerances) [WAC 173-303-640(3)(a), in accordance with WAC 173-303-
680(2) and WAC 173-303-806(4)(i)(i)(A)];

Vendor information (including, but not limited to, required performance warranties, as
available), consistent with information submitted under ii. above, for sub-system
equipment will be submitted for incorporation into the Administrative Record [WAC
173-303-640(3)(a), in accordance with WAC 173-303-680(2), WAC 173-303-
806(4)(i)(i)(A) through (B), and WAC 173-303-806(4)(i)(iv)];

Sub-system, sub-system equipment, and leak detection system instrument control logic
narrative description (e.g., software functional specifications, descriptions of fail-safe
conditions, etc.) [WAC 173-303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-
303-806(4)(i)(v)];

System description related to sub-system equipment, and system descriptions related to
leak detection systems, (including instrument control logic and narrative descriptions),
for incorporation into the Administrative Record [WAC 173-303-680, WAC 173-303-
806(4)(i)(i)(A) through (B), and WAC 173-303-806(4)(i)(v)];

A detailed description of how the sub-system equipment will be installed and tested
[WAC 173-303-640(3)(c) through (e) and WAC 173-303-640(4)(b) and (c), in
accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B)];

For process monitoring, control, and leak detection system instrumentation for the HLW
Vitrification System as identified in Permit Tables III. 10.J.C. and III. 10.J. F., a detailed
description of how the process monitoring, control, and leak detection system
instrumentation will be installed and tested [WAC 173-303-640(3)(c) through (e), WAC
173-303-640(4)(b) and (c), WAC 173-303-806(4)(c)(vi), and WAC 173-303-
806(4)(i)(i)(B)];

Mass and energy balance for projected normal operating conditions used in developing
the Piping and Instrumentation Diagrams and Process Flow Diagrams, including
assumptions and formulas used to complete the mass and energy balance, so that they can
be independently verified, for incorporation into the Administrative Record [WAC 173-
303-680(2), WAC 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)];

Documentation that sub-systems equipment are designed to prevent the accumulation of
hydrogen gas levels above the lower explosive limit into the Administrative Record
[WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A), and WAC 173-303-806(4)(i)(v)]
[WAC 173-303-815(2)(b)(ii)];
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III.10.J.5.d.xiii. Leak Detection system documentation (e.g. vendor information etc.) consistent with
information submitted under Permit Condition III.10.J.5.c.ii. and Permit Conditions
III.10.J.5.d.ii., vii., viii., and x. above, will be submitted for incorporation into the
Administrative Record.

III.10.J.5.e. Prior to initial receipt of dangerous and/or mixed waste in the WTP Unit, the Permittees
will submit to Ecology, pursuant to Permit Condition 111.1 0.C.9.f., the following as
specified below for incorporation into Operating Unit 10, Appendix 10.18 of this Permit,
except Permit Condition III.10.J.5.e.i., which will be incorporated into Operating Unit 10,
Chapter 6.0 of this Permit. All information provided under this permit condition must be
consistent with information provided pursuant to Permit Conditions 111.1 0.J.5.b., c., d., e.,
and f., III. 10.C.3.e.v., and III.10.C.1 .b., as approved by Ecology:

III.10.J.5.e.i.

III.10.J.5.e.ii.

111.10.J.5.e.iii.

III.10.J.5.e.iv.

III.10.J.5.e.v.

III.10.J.5.e.vi.

Integrity assessment program and schedule for the HLW Vitrification System will
address the conducting of periodic integrity assessments on the HLW Vitrification
System over the life of the system, as specified in Permit Condition III.10.J.5.b.ix. and as
specified in WAC 173-303-640(3)(b), in accordance with WAC 173-303-680, and
descriptions of procedures for addressing problems detected during integrity assessments.
The schedule must be based on past integrity assessments, age of the system, materials of
construction, characteristics of the waste, and any other relevant factors [WAC 173-303-
640(3)(b), in accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B)];

Detailed plans and descriptions, demonstrating the leak detection system is operated so
that it will detect the failure of either the primary or secondary containment structure or
the presence of any release of dangerous and/or mixed waste or accumulated liquid in the
secondary containment system within twenty-four (24) hours [WAC 173-303-
640(4)(c)(iii)]. Detection of a leak of at least 0.1 gallons per hour within twenty-four
(24) hours is defined as being able to detect a leak within twenty-four (24) hours. Any
exceptions to this criteria must be approved by Ecology in accordance with WAC 173-
303-680, WAC 173-303-640(4)(c)(iii), and WAC 173-303-806(4)(i)(i)(b);

Detailed operational plans and descriptions, demonstrating that spilled or leaked waste
and accumulated precipitation liquids can be removed from the secondary containment
system within twenty-four (24) hours [WAC 173-303-806(4)(i)(i)(B)];

Descriptions of operational procedures demonstrating appropriate controls and practices
are in place to prevent spills and overflows from the HLW Vitrification System or
containment systems in compliance with WAC 173-303-640(5)(b)(i) through (iii), in
accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B);

Description of procedures for investigation and repair of the HLW Vitrification System
[WAC 173-303-640(6) and WAC 173-303-640(7)(e) and (f), in accordance with WAC
173-303-680, WAC 173-303-320, WAC 173-303-806(4)(ia)(iv), and WAC 173-303-
806(4)(a)(ii)(B)];

Updated Chapter 4.0, Narrative Description, Tables and Figures as identified in Permit
Tables III.10.J.A and III.l0.J.B, as modified pursuant to Permit Condition III.10.H.5.e.x.
and updated to identify routinely non-accessible LAW Vitrification sub-systems.

Part III, Operating Unit Conditions
Page 242 of 283

1
2
3
4

5
6
7
8
9

10
11



07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

III.10.J.5.e.vii. Description of procedures for management of ignitable and reactive, and incompatible
dangerous and/or mixed waste as specified in accordance with WAC 173-303-640(9) and
(10), in accordance with WAC 173-303-680 and WAC 173-303-806(4)(i)(i)(B).

III. 10.J.5.e.viii. A description of the tracking system used to track dangerous and/or mixed waste
generated throughout the HLW Vitrification System, pursuant to WAC 173-303-3 80.

1
2
3

4
5

6
7
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III.10.J.5.f.

III.10.J.5.e.ix.

III.10.J.5.e.x.

Permit Table III. 10.J.C and III. 10.K.C will be revised and/or completed for HLW
Vitrification System process and leak detection system monitors and instruments (to
include, but not be limited to: instruments and monitors measuring and/or controlling
flow, pressure, temperature, density, pH, level, humidity, and emissions) to provide the
information as specified in each column heading. Process and leak detection system
monitors and instruments for critical systems, as specified in Operating Unit 10,
Appendix 2.0 and as updated pursuant to Permit Condition III. 10.C.9.b.and for operating
parameters as required to comply with Permit Condition III. 10.C.3.e.iii., will be
addressed. Process monitors and instruments for non-waste management operations (e.g.,
utilities, raw chemical storage, non-contact cooling waters, etc.) are excluded from this
permit condition [WAC 173-303-680, WAC 173-303-806(4)(i)(i)(A) through (B), and
WAC 173-303-806(4)(i)(v)];

Permit Tables III.10.J.A and III.10.K.A amended as follows [WAC 173-303-680 and
WAC 173-303-806(4)(i)(i)(A) through (B)]:

A. Under column 1, update and complete list of dangerous and mixed waste HLW
Vitrification System sub-systems, including plant items that comprise each system
(listed by item number).

B. Under column 2, update and complete system designations.

C. Under column 3, replace the 'Reserved' with Operating Unit 10, Appendix 10.0 sub-
sections (e.g., 10.1, 10.2, etc.) designated in Permit Conditions III.10.J.5.b., c, and d.
specific to HLW Vitrification System sub-system, as listed in column 1.

D. Under column 4, update and complete list of narrative description, tables, and
figures.

One hundred and eighty (180) days prior to initial receipt of dangerous and/or mixed
waste in the WTP Unit, the Permittees will submit for review and receive approval for
incorporation into Operating Unit 10, Appendix 10.15 of this Permit, a Demonstration
Test Plan for the HLW Vitrification System to demonstrate that the HLW Vitrification
Systems meets the performance standards specified in Permit Condition 111.1 0.J. 1.b. In
order to incorporate the Demonstration Test Plan for the HLW Vitrification System into
Operating Unit 10, Appendix 10.15, Permit Condition III.10.C.2.g. process will be
followed. The Demonstration Test Plan will include, but not be limited to, the following
information. The Demonstration Test Plan will also be consistent with the information
provided pursuant to Permit Conditions III.10.J.5.b., c., d and e., III.10.C.3.e.v. and
III. 1.C. 11 .b., as approved by Ecology and consistent with the schedule described in
Operating Unit 10, Appendix 1.0 of this Permit. The documentation required pursuant to
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Permit Condition III. 10.J.5.f.xvi., in addition to being incorporated into Operating Unit
10, Appendix 10.15, will be incorporated by reference in Operating Unit 10, Chapter 6.0
of this Permit.

Notes: (1) The following should be consulted to prepare this Demonstration Test Plan:
"Guidance on Setting Permit Conditions and Reporting Trial Burn Results Volume II of
the Hazardous Waste Incineration Guidance Series ", and EPA/625/6-89/019 and Risk
Burn Guidance For Hazardous Waste Combustion Facilities ", EPA-R-01-001, July 2001,
WAC 173-303-807(2), WAC 173-303-670(5), WAC-I 73-303-670(6), 40 CFR
§63.1207()(2), 40 CFR §63.1209 and Appendix to 40 CFR Part 63 EEE.

(2) Cross-referencing to the information provided pursuant to permit Conditions
III H.5.b., c., d., e. and 11.10.C.3.e.v., as approved by Ecology, that are redundant to
elements of the Demonstration Test Plan for the HL W Vitrification System is acceptable.

Analysis of each feed-stream to be fed during the demonstration test, including dangerous
waste, glass formers and reductants, process streams (e.g., control air, process air, steam,
sparge bubbler air, air in-leakage from melter cave, and gases from HLW Vitrification
Vessel Ventilation System, process water, etc.) that includes:

A. Levels of ash, levels of metals, total chlorine (organic and inorganic), other halogens
and radionuclide surrogates.

B. Description of the physical form of the feed-streams;

C. An identification and quantification of organics that are present in the feed-stream,
including constituents proposed for DRE demonstration;

A comparison of the proposed demonstration test feed streams to the mixed waste feed
envelopes to be processed in the melter must be provided that documents that the
proposed demonstration test feed streams will serve as worst case surrogates for organic
destruction, formation of products of incomplete oxidation, and metals, total chlorine
(organic and inorganic), other halogens, particulate formation, and radionuclides;

Specification of trial principal organic dangerous constituents (PODCs) for which
destruction and removal efficiencies are proposed to be calculated during the
demonstration test and for inclusion in Permit Conditions III.10.J.l.b.i. and III.10.K.1.b.i.
These trial PODCs will be specified based on destructibility, concentration or mass in the
waste and the dangerous waste constituents or constituents in WAC 173-303-9905;

A description of the blending procedures, prior to introducing the feed-streams into the
melter, including analysis of the materials prior to blending, and blending ratios;

A description of how the surrogate feeds are to be introduced for the demonstration. This
description should clearly identify the differences and justify how any of differences
would impact the surrogate feed introduction as representative of how mixed waste feeds
will be introduced;

A detailed engineering description of the HLW Vitrification System, including:
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1 A. Manufacturer's name and model number for each sub-system;

2 B. Design capacity of each sub-system including documentation (engineering
3 calculations, manufacturer/vendor specifications, operating data, etc.) supporting
4 projected operational efficiencies (e.g., WESP projected removal efficiency for
5 individual metals, halogens, particulates, etc.) and compliance with performance
6 standards specified in Permit Condition III. 10.J. 1.b.;

7 C. Detailed scaled engineering drawings, including Process Flow Diagrams, Piping and
8 Instrumentation Diagrams, Vessel Drawings (plan, and elevation with cross sections)
9 and General Arrangement Drawings;

10 D. Process Engineering Descriptions;

11 E. Mass and energy balances for each projected operating condition and each
12 demonstration test condition, including assumptions and formulas used to complete
13 mass and energy balances so that they can be independently verified for
14 incorporation into the Administrative Record;

15 F. Engineering Specifications/data sheets (materials of construction, physical and
16 chemical tolerances of equipment, equipment performance warranties, and fan
17 curves);

18 G. Detailed Description of Automatic Waste Feed Cut-off System addressing critical
19 operating parameters for all performance standards specified in Permit Condition
20 III.10.J.1.b.

21 H. Documentation to support compliance with performance standards specified in
22 Permit Condition III. 10.J. 1.b., including engineering calculations, test data, and
23 manufacturer/vendor's warranties, etc.

24 I. Detailed description of the design, operation and maintenance practices for air
25 pollution control system.

26 J. Detailed description of the design, operation, and maintenance practices of any stack
27 gas monitoring and pollution control monitoring system.

28 K. Documentation based on current WTP Unit design either confirming the Permittees'
29 demonstration that it is not technically appropriate to correct standards listed in
30 Permit Conditions III.J. 1.b.ii. through III.J. l.b.ix. to seven percent (7%) oxygen,. or a
31 request, pursuant to Permit Conditions III.10.C.9.e. and III.10.C.9.f., to update Permit
32 Conditions III.J.l.b.ii. through III.J.l.b.ix., III.K.b.ii. through III.K.b.ix., III.K.e.iii.,
33 and III.J.l.e.iii., Permit Tables III.10.J.C, III.10.J.F, III.10.K.C., III.lO.K.F.and
34 Operating Unit 10, Appendix 10.0 to reflect the addition of an oxygen monitor and
35 the correction of the standards to seven percent (7%) oxygen.

36 III.10.J.5.f.vi. Detailed description of sampling and monitoring procedures including sampling and
37 monitoring locations in the system, the equipment to be used, sampling and monitoring
38 frequency, and planned analytical procedures for sample analysis including, but not
39 limited to:
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A. A short summary narrative description of each stack sample method should be
included within the main body of the demonstration test plan, which references an
appendix to the plan that would include for each sampling train: (1) detailed sample
method procedures, (2) sampling train configuration schematic, (3) sampling
recovery flow sheet, (4) detailed analytical method procedures, and (5) sampling
preparation and analysis flow sheet. The detailed procedures should clearly flag
where the method has provided decision points (e.g., choices of equipment materials
of construction, choices of clean-up procedures or whether additional clean-up
procedures will be incorporated, whether pretest surveys or laboratory validation
work will be performed, enhancements to train to accommodate high moisture
content in stack gas, etc.) and what is being proposed along with the basis for the
decision.

B. A short summary narrative description of the feed and residue sampling methods
should be included within the main body of the demonstration test plan, which
references an appendix that would include for each sample type: (1) detailed sample
method procedures, (2) sampling recovery/compositing procedures, and (3) detailed
analytical method procedures. The detailed procedures should clearly flag where the
method has provided decision points (e.g., choices of equipment materials of
construction, choices of clean-up procedures or whether additional clean-up
procedures will be incorporated, whether pretest surveys or laboratory validation
work will be performed, etc.) and what is being proposed along with the basis for the
decision.

A detailed test schedule for each condition for which the demonstration test is planned,
including projected date(s), duration, quantity of dangerous waste to be fed, and other
relevant factors;

A detailed test protocol including, for each test condition, the ranges of feed-rate for each
feed system, and all other relevant parameters that may affect the ability of the HLW
Vitrification System to meet performance standards specified in Permit Condition
III. 10.J. Lb.;

A detailed description of planned operating conditions for each demonstration test
condition, including operating conditions for shakedown, demonstration test, post-
demonstration test and normal operations. This information will also include submittal of
Permit Tables III.10.J.D, III.10.J.F, III.10.K.D, and III. 10.K.F completed with the
information as specified in each column heading for each HLW Vitrification System
waste feed cut-off parameter and submittal of supporting documentation for Permit
Tables III.10.J.D, III.1O.J.F, III.10.K.D, and III.10.K.F set-point values.

The test conditions proposed must demonstrate meeting the performance standards
specified in Permit Condition III. 10.J. 1.b. with the simultaneous operation of the melter
at capacity and input from the HLW Vitrification Vessel Ventilation System at capacity
to simulate maximum loading to the HLW Vitrification System off-gas treatment system
and to establish the corresponding operating parameter ranges.
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III.10.J.5.f.xi. A detailed description of procedures for start-up and shutdown of waste feed and
controlling emissions in the event of an equipment malfunction, including off-normal and
emergency shutdown procedures;

4 III.10.J.5.fxii. A calculation of waste residence time;
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Any request to extrapolate metal feed-rate limits from Demonstration Test levels must
include:

A. A description of the extrapolation methodology and rationale for how the approach
ensures compliance with the performance standards, as specified in Permit Condition
II1. 1 .J. Lb.

B. Documentation of the historical range of normal metal feed-rates for each
feedstream.

C. Documentation that the level of spiking recommended during the demonstration test
will mask sampling and analysis imprecision and inaccuracy to the extent that
extrapolation of feed-rates and emission rates from the Demonstration Test data will
be as accurate and precise as if full spiking were used.

Documentation of the expected levels of constituents in HLW Vitrification System input
streams, including, but not limited to, waste feed, glass former and reactants, control air,
process air, steam, sparge bubbler air, air in-leakage from melter cave, gases from HLW
Vitrification Vessel Ventilation System, and process water.

Documentation justifying the duration of the conditioning required to ensure the HLW
Vitrification System had achieved steady-state operations under Demonstration Test
operating conditions.

Documentation of HLW Vitrification System process and leak detection system
instruments and monitors as listed on Permit Tables III.10.J.C, III.10.J.F, III.10.K.C, and
III.10.K.F to include:

A. Procurement specifications

B. Location used

C. Range, precision, and accuracy

D. Calibration/functionality test procedures (either method number ASTM) or provide a
copy of manufacturer's recommended calibration procedures

E. Calibration/functionality test, inspection, and routine maintenance schedules and
checklists, including justification for calibration, inspection and maintenance
frequencies, criteria for identifying instruments found to be significantly out of
calibration, and corrective action to be taken for instruments found to be significantly
out of calibration (e.g., increasing frequency of calibration, instrument replacement,
etc.).
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1 F. Equipment instrument control logic narrative description (e.g., software functional
2 specifications, descriptions of fail safe conditions, etc.) [WAC 173-303-680(2), WAC
3 173-303-806(4)(i)(i)(B), and WAC 173-303-806(4)(i)(v)]

4 111.1 0.J. 5.f.xvii. Outline of demonstration test report.

5
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1

2

Table HI.10.J.A - HLW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description,
Designation Description Tables, and Figures

(Drawing Nos.,
Specification Nos.,
etc.)

HLW Melter Process System HMP RESERVED Section 4.1.4.2; Table 4-8; and
Figures 4A- 1, 4A-4, 4A-27

HMP-MLTR-0000 1 (HLW Melter 1) and 4A-54 in Operating Unit
10, Chapter 4.0 of this Permit.

HMP-MLTR-00002 (HLW Melter 2)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System -M5-V17T-P0002 Figures 4A-1, 4A-4 and 4A-27

-M5-V17T-P20002 in Operating Unit 10, Chapter
HOP-FCLR-00001 (Film Cooler) -M6-HMP-P0002 4.0 of this Permit.

-M6-HMP-P20002
HOP-FCLR-00002 (Film Cooler) -3YD-HOP-00001a

HOP-FCLR-00003 (Film Cooler)

HOP-FCLR-00004 (Film Cooler)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0003 Figures 4A-1 and 4A-4 in

-M5-V17T-P20003 Operating Unit 10, Chapter
HOP-SCB-00001 (HLW Melter 1 SBS) -M6-HOP-POOO1 4.0 of this Permit.

-M6-HOP-P20001
HOP-SCB-00002 (HLW Melter 2 SBS) -MKD-HOP-POO16

-MK-HOP-POO 1001
-MK-HOP-POO 1002
-MK-HOP-POO 1003
-MK-HOP-POO 1004
-NiD-HOP-P0010
-P1-P01T-P0002
-3YD-HOP-0000 la

24590-WTP
-3PS-MV00-TP001
-3PS-MVOO-TP002
-3PS-MVOO-TP003

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0003 Figures 4A-1 and 4A-4 in

-M5-V17T-P20003 Operating Unit 10, Chapter
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Table II.1O.J.A - HLW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description,
Designation Description Tables, and Figures

(Drawing Nos.,
Specification Nos.,
etc.)

HOP-WESP-00001 (Melter 1 WESP) -M6-HOP-P0002 4.0 of this Permit.
-M6-HOP-P20002

HOP-WESP-00002 (Melter 2 WESP) -N1D-HOP-P0002
-P1-PO1T-P0004
-P1-PO1T-P0005
-3YD-HOP-0000 1 a

24590-WTP
-3PS-MKEO-TP001

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0003 Figures 4A-1 and 4A-4 in

-M5-V17T-P20003 Operating Unit 10, Chapter
HOP-HEPA-0000IA (Melter 1 HEPA -M6-HOP-P0010 4.0 of this Permit.
Filter) -M6-HOP-P20010

-MAD-HOP-POO10
HOP-HEPA-OOOOIB (Melter 1 HEPA -MAD-HOP-P001 1
Filter) -MAD-HOP-POO12

-MAD-HOP-POO13
HOP-HEPA-00002A (Melter 1 HEPA -MAD-HOP-P0014
Filter) -MAD-HOP-POO 15

-MAD-HOP-POO16
HOP-HEPA-00002B (Melter 1 HEPA -MAD-HOP-POO17
Filter) -P1-P01T-P0002

-3YD-HOP-0000 1 a
HOP-HEPA-00007A (Melter 2 HEPA
Filter) 24590-WTP

-3PS-MKHO-TP002
HOP-HEPA-00007B (Melter 2 HEPA
Filter)

HOP-HEPA-00008A (Melter 2 HEPA
Filter)

HOP-HEPA-00008B (Melter 2 HEPA
Filter)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-I and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-ADBR-00001A (Melter IActivated -M6-HOP-P0003 4.0 of this Permit.
Carbon Adsorber - located on Activated -M6-HOP-P20003
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Table III.10.J.A - HLW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description,
Designation Description Tables, and Figures

(Drawing Nos.,
Specification Nos.,
etc.)

Carbon Adsorber Skid HOP-ADBR- -MVD-HOP-P0015
00001) -MVD-HOP-P0016

-NiD-HOP-P0003
HOP-ADBR-00001B (Melter 1 Activated -P1-PO1T-P0002
Carbon Adsorber - located on Activated
Carbon Adsorber Skid HOP-ADBR- 24590-WTP
00001) -3PS-MWK-TP001

HOP-ADBR-00002A (Melter 2 Activated
Carbon Adsorber - located on Activated
Carbon Adsorber Skid HOP-ADBR-
00002)

HOP-ADBR-00002B (Melter 2 Activated
Carbon Adsorber - located on Activated
Carbon Adsorber Skid HOP-ADBR-
00002)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0003 Figures 4A-1 and 4A-4 in

-M5-V17T-P20003 Operating Unit 10, Chapter
HOP-HEME-OOOO1A (Melter 1 HEME) -M6-HOP-P0009 4.0 of this Permit.

-M6-HOP-P20009
HOP-HEME-00001B (Melter 1 HEME) -MVD-HOP-P0007

-MV-HOP-P0002001
HOP-HEME-00002A (Melter 2 HEME) -MV-HOP-P0002002

-MV-HOP-P0002003
HOP-HEME-00002B (Melter 2 HEME) -N1D-HOP-POOOI

-Pl-POIT-P0002
-3YD-HOP-0000 1 a

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-1 and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-SCO-00001 (Thermal Catalytic -M6-HOP-P0008 4.0 of this Permit.
Oxidizer - located on Catalyst Skid HOP- -M6-HOP-P20008
SCO-00002) -MKD-HOP-POO19

-MKD-HOP-P0020
HOP-SCO-00004 (Thermal Catalytic -NiD-HOP-P0004
Oxidizer - located on Catalyst Skid HOP- -NID-HOP-P0005
SCO-00003) -P1-PO1T-P0002
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Table II.10.J.A - HLW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description,
Designation Description Tables, and Figures

(Drawing Nos.,
Specification Nos.,
etc.)

24590-WTP
-3PS-MBTV-TP001

Melter Offeas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A- 1 and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-SCR-00001 (NOx Selective -M6-HOP-P0008 4.0 of this Permit.
Catalytic Reducer - located on Catalyst -M6-HOP-P20008
Skid HOP-SCO-00002) -MKD-HOP-POO19

-MKD-HOP-P0020
HOP-SCR-00002 (NOx Selective -NiD-HOP-P0004
Catalytic Reducer - located on Catalyst -NiD-HOP-P0005
Skid HOP-SCO-00003) -P1-PO1T-P0002

24590-WTP
-3PS-MBTV-TP001

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-1 and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-HX-00001(Catalyst Skid Preheater - -M6-HOP-P0008 4.0 of this Permit.
located on Catalyst Skid HOP-SCO- -M6-HOP-P20008
00002) -MKD-HOP-POO19

-MKD-HOP-P0020
HOP-HX-00003 (Catalyst Skid Preheater -P1-PO T-P0002
- located on Catalyst Skid HOP-SCO-
00003) 24590-WTP

-3PS-MBTV-TP001
Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-1 and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-HTR-00001 (Catalyst Skid Electric -M6-HOP-P0008 4.0 of this Permit.
Heater - located on Catalyst Skid HOP- -M6-HOP-P20008
SCO-00002) -MKD-HOP-POO19

-MKD-HOP-P0020
HOP-HTR-00007 (Catalyst Skid Electric -P1-PO1T-P0002
Heaters - located on Catalyst Skid HOP-
SCO-00003) 24590-WTP

-3PS-MBTV-TP001
Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-I and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
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Table Il.10.J.A - HLW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description,
Designation Description Tables, and Figures

(Drawing Nos.,
Specification Nos.,
etc.)

HOP-ABS-00002 (Silver Mordenite -M6-HOP-P0008 4.0 of this Permit.
Column) -M6-HOP-P20008

-MKD-HOP-POO14
HOP-ABS-00003 (Silver Mordenite -MKD-HOP-P0017
Column) -NID-HOP-P0006

-P1-POlT-P0001
-3PS-MBTO-TP001

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0003 Figures 4A-1 and 4A-4 in

-M5-V17T-P20003 Operating Unit 10, Chapter
HOP-HTR-00001B (HEPA Preheater) -M6-HOP-POO10 4.0 of this Permit.

-M6-HOP-P20010
HOP-HTR-00002A (HEPA Preheater) -MED-HOP-P0013

-3PS-MEEO-TP001
HOP-HTR-00005A (HEPA Preheater)

HOP-HTR-00005B (HEPA Preheater)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-VI7T-P0004 Figures 4A-I and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-HX-00002 (Silver Mordenite -M6-HOP-P0003 4.0 of this Permit.
Preheater) -M6-HOP-P20003

-MED-HOP-POO12
HOP-HX-00004 (Silver Mordenite -MED-HOP-POO17
Preheater) -N1D-HOP-P0007

-P1-PO1T-P0002
Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-1 and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-FAN-0000 IA (Booster Extraction -M6-HOP-P0003 4.0 of this Permit.
Fan) -M6-HOP-P20003

-MAD-HOP-POO18
HOP-FAN-00001B (Booster Extraction -P1-P01T-POO01
Fan)

24590-WTP
HOP-FAN-0000 1 C (Booster Extraction -3PS-MACS-TP004
Fan)

HOP-FAN-00009A (Booster Extraction
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Table III.10.J.A - HLW Vitrification System Description

Sub-system Description Sub-system Engineering Narrative Description,
Designation Description Tables, and Figures

(Drawing Nos.,
Specification Nos.,
etc.)

Fan)

HOP-FAN-00009B (Booster Extraction
Fan)

HOP-FAN-00009C (Booster Extraction
Fan)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; Table 4-8; and
System (Cont.) -M5-V17T-P0004 Figures 4A-1 and 4A-4 in

-M5-V17T-P20004 Operating Unit 10, Chapter
HOP-FAN-00008A (Stack Extraction Fan) -M6-HOP-P0008 4.0 of this Permit.

-M6-HOP-P20008
HOP-FAN-00008B (Stack Extraction Fan) -MAD-HOP-P0038

-P1-P01 T-P0005
HOP-FAN-00008C (Stack Extraction Fan)

24590-WTP
HOP-FAN-0000 1 OA (Stack Extraction -3PS-MACS-TP004
Fan)

HOP-FAN-000010B (Stack Extraction
Fan)

HOP-FAN-0000 1 OC (Stack Extraction
Fan)

Melter Offgas Treatment Process HOP 24590-HLW Section 4.1.4.3; and Figures
System (Cont.) -M5-V17T-P0004 4A-1 and 4A-4 in Operating

-M5-V17T-P20004 Unit 10, Chapter 4.0 of this
HLW Stack -M6-HOP-P0008 Permit.

-M6-HOP-P20008
Footnotes:
aSystem Descriptions are maintained in the Adinistrative Record, and are listed here for information only.
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Table III.10.J.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument Instrument or Range Operating Accuracy Calibration
Locator or Control Control Device Range or Method No.

(including P&ID) Device (Tag No.) Setpoint and
Frequency

24590-HLW-M6- Melter 1 TBD (TE-0920A + TBD TBD TBD TBD TBD
HMP-P0004 plenum TT-0920A +

temperature, TI-0920A)*
62"

Or

(TE-0920C +
TT-0921A +
TI-092 1 F)*
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Table III.10.J.B - HLW Vitrification Systems Secondary Containment Systems Including Sumps and Floor Drains

Sump/Floor Maximum Sump Sump Maximum Secondary Engineering
Drain I.D.# & Capacity Dimensions' Allowable Liquid Containment Description

Room Location (gallons) (feet) & Height (inches) Volume (gallons) (Drawing Nos.,
Materials of Specification
Construction Nos., etc.)

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).
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Table III.10.J.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument Instrument or Range Operating Accuracy Calibration

Locator or Control Control Device Range or Method No.
(including P&ID) Device (Tag No.) Setpoint and

Frequency

24590-HLW-M6- Melter 1 TBD (TE-0920B + TBD TBD TBD TBD TBD
HMP-P0004 plenum TT-920A + TI-

temperature, 0920B)*
59"

Or

(TE-920D +
TT-0921A+
TI-0921E)*

24590-HLW-M6- Melter 2 TBD (TE-2920A + TBD TBD TBD TBD TBD
HMP-P2004 plenum TT-2920A +

temperature, TI-2920A)*
62"

Or

(TE-2920C +
TT-2921A +
TI-2920C)*

24590-HLW-M6- Melter 2 TBD (TE-2920B + TBD TBD TBD TBD TBD
HMP-P2004 plenum TT-2920A +

temperature, TI-2920B)*
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Table II.10.J.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument Instrument or Range Operating Accuracy Calibration
Locator or Control Control Device Range or Method No.

(including P&ID) Device (Tag No.) Setpoint and
Frequency

59" Or

(TE-2920D +
TT-2921A +
TI-2920D)*

24590-HLW-M6- Melter 1 glass TBD DT-0132 TBD TBD TBD TBD TBD
HMP-P0013 pool density DI-0132

24590-HLW-M6- Melter 1 glass TBD LT-0131 TBD TBD TBD TBD TBD
HMP-P0013 pool level LI-0131

24590-HLW-M6- Melter 2 glass TBD DT-2132 TBD TBD TBD TBD TBD
HMP-P2013 pool density DI-2132

24590-HLW-M6- Melter 2 glass TBD LT-2131 TBD TBD TBD TBD TBD
HMP-P2013 pool level LI-2131

24590-HLW-M6- Melter 1 TBD (PDT-0139A + TBD TBD TBD TBD TBD
HMP-P0013 plenum PDI-0139A)*

pressure
Or

(PDT-0139B +
PDI-0139B)*
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Table III.10.J.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument Instrument or Range Operating Accuracy Calibration

Locator or Control Control Device Range or Method No.
(including P&ID) Device (Tag No.) Setpoint and

Frequency

24590-HLW-M6- Melter 2 TBD (PDT-2139A + TBD TBD TBD TBD TBD
HMP-P2013 plenum PDI-2139A)*

pressure Or

(PDT-2139B +
PDI-2139B)*

24590-HLW-M6- Melter 1 West TBD LT-0816 TBD TBD TBD TBD TBD
HMP-P0008 canister level

(LI-0816A Or
LI-0816B)**

24590-HLW-M6- Melter 1 West TBD YC-0761 TBD TBD TBD TBD TBD
HMP-P0007 Discharge Air

Lift YV-0761

24590-HLW-M6- Melter 1 East TBD LT-0820 TBD TBD TBD TBD TBD
HMP-P0008 canister level

(LI-0820A Or
LI-0820B)**

24590-HLW-M6- Melter 1 East TBD YC-0644 TBD TBD TBD TBD TBD
HMP-P0006 Discharge Air

Lift YV-0644
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Table III.10.J.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Instrument
Name and Parameter Instrument Instrument or Range Operating Accuracy Calibration

Locator or Control Control Device Range or Method No.

(including P&ID) Device (Tag No.) Setpoint and
Frequency

24590-HLW-M6- Melter 2 West TBD LT-2816 TBD TBD TBD TBD TBD
HMP-P2008 canister level

(LI-2816A Or
LI-2816B)**

24590-HLW-M6- Melter 2 West TBD YC-2761 TBD TBD TBD TBD TBD
HMP-P20007 Discharge Air

Lift YV-2761

24590-HLW-M6- Melter 2 East TBD LT-2820 TBD TBD TBD TBD TBD
HMP-P2008 canister level

(LI-2820A Or
LI-2820B)**

24590-HLW-M6- Melter 2East TBD YC-2664 TBD TBD TBD TBD TBD
HMP-P20006 Discharge Air

Lift YV-2664

RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
*These instrument sets are duplicates. Only one instrument set is required to remain functioning during waste feed operations.
**These instruments are duplicates. Only one instrument is required to remain functioning during waste feed operations.

Part III, Operating Unit Conditions
Page 259 of 283

07/2009



07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1

2
Table III.10.J.D - Maximum Feed-rates to HLW Vitrification System (RESERVED)

Description of Waste Shakedown 1 and Post Shakedown 2 and
Demonstration Test Demonstration Test

Dangerous and Mixed Waste Feed
Rate RESERVED RESERVED

Ash Feed Rate RESERVED RESERVED

Total Chlorine/Chloride Feed Rate RESERVED RESERVED

Total Metal Feedrates RESERVED RESERVED

Table III.10.J.E - HLW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals CAS Number Emission Rates

(grams /second)

RESERVED RESERVED RESERVED

Table II.10.J.F. - HLW Vitrification System Waste Feed Cut-off Parameters* (RESERVED)

Subsystem Instrument Tag Parameter Setpoints During Setpoints During
Designation Number Description Shakedown 1 and Shakedown 2 and

Post Demonstration
Demonstration Test

Test

RESERVED RESERVED RESERVED RESERVED RESERVED
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Table II.10.J.F. - HLW Vitrification System Waste Feed Cut-off Parameters* (RESERVED)

Subsystem Instrument Tag Parameter Setpoints During Setpoints During
Designation Number Description Shakedown 1 and Shakedown 2 and

Post Demonstration
Demonstration Test

Test

Footnotes:
*A continuous monitoring system will be used as defined in Permit Section III.1 O.C. 1.
'Maximum Feed-rate will be set based on not exceeding any of the constituent (e.g., metals, ash, and
chlorine/chloride) feed limits specified on Table 11.1 .J.D. of this Permit
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1

2 11.10.K

3
4
5
6
7

8 III.10.K.1

9
10
1
12
L3
14
L5
L6
[7
[8

[9 III.10.K.1.a.
0

1 111.10.K.1.a.i.
!2
3

Z4

Z5 111.10.K.1.a.ii.
Z6
Z7
Z8

9 111.10.K.1.a.iii.
30
31

32 III.10.K.1.a.iv.

HLW Vitrification System - Long Term Miscellaneous Thermal Treatment Unit

For purposes of Permit Section II1.10.K, where reference is made to WAC 173-303-640,
the following substitutions apply: substitute the terms "HLW Vitrification System" for
"tank system(s)," "sub-system(s)" for "tank(s)," "sub-system equipment" for "ancillary
equipment," and "sub-system(s) or sub-system equipment of a HLW Vitrification
System" for "component(s)," in accordance with WAC 173-303-680.

Requirements For HLW Vitrification System Beginning Normal Operation

Prior to commencing normal operations provided in Permit Section 111.1 O.K, all
requirements in Permit Section 111.1 0.J will have been met by the Permittees and
approved by Ecology, including the following: The HLW Vitrification System
Demonstration Test results and the revised Final Risk Assessment provided for in Permit
Conditions III.10.C.1 I.c. or d. and Permit Section III.10.J, will have been evaluated and
approved by Ecology, Permit Tables III. 10.K.D and F, as approved/modified pursuant to
Permit Condition III.10.J.5. will have been completed, submitted and approved pursuant
to Permit Condition III.10.J.3.d.v. and Permit Table III.10.K.E, as approved/modified
pursuant to Permit Condition 111.1 0.J.5, will have been completed, submitted and
approved pursuant to Permit Conditions II. I.C. 11 .c. or d.

Construction and Maintenance [WAC 173-303-640, in accordance with WAC 173-303-
680(2) and (3), and WAC 173-303-340]

The Permittees will maintain the design and construction of the HLW Vitrification
System as specified in Permit Condition III. 10.K. 1, Operating Unit 10, Chapter 4.0 of
this Permit, and Operating Unit 10, Appendices 10.1 through 10.17 of this Permit, as
approved pursuant to Permit Conditions III. 10.J.5.a. through d. and III. 10.J.5.f.

The Permittees will maintain the design and construction of all containment systems for
the HLW Vitrification System as specified in Operating Unit 10, Chapter 4.0 of this
Permit, and Operating Unit 10, Appendices 10.2 and 10.4 through 10.14 of this Permit, as

approved pursuant to Permit Conditions III. 10.J.5.a. through d.

Modifications to approved design, plans, and specifications in Operating Unit 10, of this
Permit, for the HLW Vitrification System will be allowed only in accordance with
Permit Conditions III.10.C.2.e. and f., or III.10.C.2.g., III.10.C.9.d., e., and h.

The Permittees will ensure all certifications required by specialists (e.g., independent,
qualified, registered professional engineer; registered, professional engineer; independent
corrosion expert; independent, qualified installation inspector; installation inspector; etc.)

use the following statement or equivalent pursuant to Permit Condition III. 1.C. 10:

"I, (Insert Name) have (choose one or more of the following: overseen, supervised,
reviewed, and/or certified) a portion of the design or installation of a new HLW
Vitrification system or component located at (address), and owned/operated by (name(s)).
My duties were: (e.g., installation inspector, testing for tightness, etc.), for the following
HLW Vitrification system components (e.g., the venting piping, etc.), as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable paragraphs

[i.e., (a) through (g)]), in accordance with WAC 173-303-680.
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2
3
4
5
6

III.10.K.1.a.v.

111.10.K.1.a.vi.

WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment."

The Permittees will ensure periodic integrity assessments are conducted on the HLW
Vitrification System listed in Permit Table 111.10.I.A, as approved/modified pursuant to
Permit Condition III. 10.J.5, over the term of this Permit, in accordance with WAC 173-
303-680(2) and (3), as specified in WAC 173-303-640(3)(b) following the description of
the integrity assessment program and schedule in Operating Unit 10, Chapter 6.0 of this
Permit, as approved pursuant to Permit Conditions III. 10.J.5.e.i. and III. 10.C.5.c. Results
of the integrity assessments will be included in the WTP Unit operating record until ten
(10) years after post-closure, or corrective action is complete and certified, whichever is
later.

The Permittees will address problems detected during the HLW Vitrification System
integrity assessments specified in Permit Condition 111.10.K. 1.a.v. following the
description of the integrity assessment program in Operating Unit 10, Chapter 6.0 of this
Permit, as approved pursuant to Permit Conditions III.10.J.5.e.i. and III.10.C.5.c.

7
8
9

10
11
12
13
14
15

16
17
18
19

20
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III.10.K.1.a.ix.

III.10.K.1.a.x.

III.10.K.1.a.xi.

No dangerous and/or mixed waste will be treated in the HLW Vitrification System unless
the operating conditions, specified under Permit Condition III. 10.K. 1.c. are complied
with.

The Permittees will not place dangerous and/or mixed waste, treatment reagents, or other
materials in the HLW Vitrification System if these substances could cause the sub-
system, sub-system equipment, or the containment system to rupture, leak, corrode, or
otherwise fail [WAC 173-303-640(5)(a), in accordance with WAC 173-303-680(2)].
This condition is not applicable to corrosion of HLW Vitrification System sub-system or
sub-system equipment that are expected to be replaced as part of normal operations (e.g.,
melter).

The Permittees will operate the HLW Vitrification System to prevent spills and overflows
using the description of controls and practices as required under WAC 173-303-
640(5)(b), described in Permit Condition III. 10.C.5, and Operating Unit 10, Appendix
10.18 of this Permit, as approved pursuant to Permit Condition III.10.J.5.e. [WAC 173-
303-640(5)(b), in accordance with WAC 173-303-680(2) and (3), WAC-173-303-
806(4)(c)(ix)].
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III. 10.K. 1.a.vii. All process monitors/instruments as specified in Permit Table III. 10.K.F, as
approved/modified pursuant to Permit Condition III.10.J.5 and III.10.J.3.d.v., will be
equipped with operational alarms to warn of deviation, or imminent deviation from the
limits specified in Permit Table 111.1 0.K.F.

III. 10.K. l.a.viii.The Permittees will install and test all process and leak detection system
monitors/instruments, as specified in Permit Tables III. 10.K.C and III. 10.K.F, as
approved/modified pursuant to Permit Conditions III. I0.J.5 and III. 10.J.3.d.v., in
accordance with Operating Unit 10, Appendices 10.1, 10.2, and 10.14 of this Permit, as
approved pursuant to Permit Conditions III.10.J.5.d.x. and III.10.J.5.f.xvi.
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1 111.1 O.K. 1.a.xii. For routinely non-accessible HLW Vitrification System sub-systems, as specified in
2 Operating Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
3 III. 10.J.5.e.vi., the Permittees will mark all routinely non-accessible HLW Vitrification
4 System sub-systems access points with labels or signs to identify the waste contained in
5 each HLW Vitrification System sub-system. The label, or sign, must be legible at a
6 distance of at least fifty (50) feet, and must bear a legend which identifies the waste in a
7 manner which adequately warns employees, emergency response personnel, and the
8 public of the major risk(s) associated with the waste being stored or treated in the HLW
9 Vitrification System sub-systems. For the purposes of this permit condition, "routinely

10 non-accessible" means personnel are unable to enter these areas while waste is being
11 managed in them [WAC 173-303-640(5)(d), in accordance with WAC 173-303-680(2)].

12 III. 10.K. 1.a.xiii.For all the HLW Vitrification System sub-systems not addressed in Permit Condition
13 III.10.K.l.a.xii., the Permittees will mark all these HLW Vitrification System sub-
14 systems holding dangerous and/or mixed waste with labels or signs to identify the waste
15 contained in the HLW Vitrification System sub-systems. The labels, or signs, must be
16 legible at a distance of at least fifty (50) feet, and must bear a legend which identifies the
17 waste in a manner which adequately warns employees, emergency response personnel,
18 and the public of the major risk(s) associated with the waste being stored or treated in the
19 HLW Vitrification System sub-systems [WAC 173-303-640(5)(d), in accordance with
20 WAC 173-303-680(2)].

21 III. 10.K. 1.a.xiv. The Permittees will ensure that the secondary containment systems for the HLW
22 Vitrification System sub-systems listed in Permit Tables III.10.K.A and III.10.K.B, as
23 approved/modified pursuant to Permit Condition 111.1 0.J.5, are free of cracks or gaps to
24 prevent any migration of dangerous and/or mixed waste or accumulated liquid out of the
25 system to the soil, groundwater, or surface water at any time during the use of the HLW
26 Vitrification System sub-systems. Any indication that a crack or gap may exist in the
27 containment systems will be investigated and repaired in accordance with Operating Unit
28 10, Appendix 10.18 of this Permit, as approved pursuant to Permit Condition
29 1II.10.J.5.e.v. [WAC 173-303-640(4)(b)(i), WAC 173-303-640(4)(e)(i)(C), and WAC
30 173-303-640(6), in accordance with WAC 173-303-680(2) and (3), WAC 173-303-
31 806(4)(i)(i)(B), and WAC 173-303-320].

32 111.1 O.K. L.a.xv. The Permittees must immediately and safely remove from service any HLW Vitrification
33 System or secondary containment system which through an integrity assessment is found
34 to be "unfit for use" as defined in WAC 173-303-040, following Permit Condition
35 III. 10.K.1.a.xvii.A through D, and F. The affected HLW Vitrification System or
36 secondary containment system must be either repaired or closed in accordance with
37 Permit Condition III.10.K.l.a.xvii.E [WAC 173-303-640(7)(e) and (f) and WAC 173-
38 303-640(8), in accordance with WAC 173-303-680(3)].

39 III.10.K.1.a.xvi.An impermeable coating, as specified in Operating Unit 10, Appendices 10.4, 10.5, 10.7,
40 10.9, 10.11, and 10.12 of this Permit, as approved pursuant to Permit Condition
41 III. 10.J.5.b.v., will be maintained for all concrete containment systems and concrete
42 portions of containment systems for the HLW Vitrification System sub-systems listed in
43 Permit Tables 111.10. K.A and III.10.K.B, as approved/modified pursuant to Permit
44 Condition III. 10.J.5 (concrete containment systems that do not have a liner, pursuant to
45 WAC 173-303-640(4)(e)(i), in accordance with WAC 173-303-680(2), and have
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1 construction joints, will meet the requirements of WAC 173-303-640(4)(e)(ii)(C), in
2 accordance with WAC 173-303-680(2). The coating will prevent migration of any
3 dangerous and/or mixed waste into the concrete. All coatings will meet the following
4 performance standards:

5 A. The coating must seal the containment surface such that no cracks, seams, or other
6 avenues through which liquid could migrate are present;

7 B. The coating must be of adequate thickness and strength to withstand the normal
8 operation of equipment and personnel within the given area such that degradation or
9 physical damage to the coating or lining can be identified and remedied before

10 dangerous and/or mixed waste could migrate from the system; and

11 C. The coating must be compatible with the dangerous and/or mixed waste, treatment
12 reagents, or other materials managed in the containment system [WAC 173-303-
13 640(4)(e)(ii)(D), in accordance with WAC 173-303-680(2) and (3), and WAC 173-
14 303-806(4)(i)(i)(A)].

15 III. l0.K. 1.a.xvii.The Permittees will inspect all secondary containment systems for the HLW
16 Vitrification System sub-systems listed in Permit Tables III. 10.K.A and III. 10.K.B, as
17 approved/modified pursuant to Permit Condition III. 10.J.5., in accordance with the
18 Inspection Schedule specified in Operating Unit 10, Chapter 6.0 of this Permit, as
19 approved pursuant to Permit Conditions III.10.J.5.e.i. and III.10.C.5.c., and take the
20 following actions if a leak or spill of dangerous and/or mixed waste is detected in these
21 containment systems [WAC 173-303-640(5)(c), WAC 173-303-640(6) in accordance
22 with WAC 173-303-680(2) and (3), WAC 173-303-320, and WAC 173-303-
23 806(4)(i)(i)(B)]:

24 A. Immediately, and safely, stop the flow of dangerous and/or mixed waste into the
25 HLW Vitrification System sub-systems or secondary containment system.

26 B. Determine the source of the dangerous and/or mixed waste.

27 C. Remove the dangerous and/or mixed waste from the containment area in accordance
28 with WAC 173-303-680(2) and (3), as specified in WAC 173-303-640(7)(b). The
29 dangerous and/or mixed waste removed from containment areas of the HLW
30 Vitrification System will be, at a minimum, managed as mixed waste.

31 D. If the cause of the release was a spill that has not damaged the integrity of the HLW
32 Vitrification System sub-system, the Permittees may return the HLW Vitrification
33 System sub-system to service in accordance with WAC 173-303-680(2) and (3), as
34 specified in WAC 173-303-640(7)(e)(ii). In such case, the Permittees will take
35 action to ensure the incident that caused the dangerous and/or mixed waste to enter
36 the containment system will not reoccur.

37 E. If the source of the dangerous and/or mixed waste is determined to be a leak in from
38 the primary HLW Vitrification System into the secondary containment system, or the
39 system is unfit for use as determined through an integrity assessment or other
40 inspection, the Permittees will comply with the requirements of WAC 173-303-
41 640(7) and take the following actions:

42 1. Close the HLW Vitrification System sub-system following procedures in
43 WAC 173-303-640(7)(e)(i), in accordance with WAC 173-303-680, and
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1 Operating Unit 10, Chapter 11.0 of this Permit, as approved pursuant to
2 Permit Condition III.1O.C.8; or

3 2. Repair and re-certify (in accordance with WAC 173-303-810(13)(a), as
4 modified pursuant to Permit Condition III.10.K.l.a.iii.) the HLW
5 Vitrification System, in accordance with Operating Unit 10, Appendix 10.18
6 of this Permit, as approved pursuant to Permit Condition III.10.J.5.e.v.,
7 before the HLW Vitrification System is placed back into service [WAC 173-
8 303-640(7)(e)(iii) and WAC 173-303-640(7)(f), in accordance with WAC
9 173-303-680].

10 F. The Permittees will document in the operating record actions/procedures taken to
11 comply with A through E above, as specified in WAC 173-303-640(6)(d), in
12 accordance with WAC 173-303-680(2) and (3).

13 G. In accordance with WAC 173-303-680(2) and (3), the Permittees will notify and
14 report releases to the environment to Ecology as specified in WAC 173-303-
15 640(7)(d).

16 III. 1O.K. 1.a.xviii. If liquids (e.g., dangerous and/or mixed waste, leaks and spills, precipitation, fire water,
17 liquids from damaged or broken pipes) cannot be removed from the secondary
18 containment system within twenty-four (24) hours; Ecology will be verbally notified
19 within twenty-four (24) hours of discovery. The notification will provide the
20 information in A, B, and C, listed below. The Permittees will provide Ecology with a
21 written demonstration within seven (7) business days, identifying at a minimum [WAC
22 173-303-640(4)(c)(iv) and WAC 173-303-640(7)(b)(ii), in accordance with WAC 173-
23 303-680(3) and WAC 173-303-806(4)(i)(i)(B)]:

24 A. Reasons for delayed removal;

25 B. Measures implemented to ensure continued protection of human health and the
26 environment;

27 C. Current actions being taken to remove liquids from secondary containment.

28 III.10.K.1.a.xix. All air pollution control devices and capture systems in the HLW Vitrification System
29 will be maintained and operated at all times in a manner so as to minimize the emissions
30 of air contaminants and to minimize process upsets. Procedures for ensuring that the air
31 pollution control devices and capture systems in the HLW Vitrification System are
32 properly operated and maintained so as to minimize the emission of air contaminants and
33 process upsets will be established.

34 III.10.K.1.a.xx. In all future narrative permit submittals, the Permittees will include HLW Vitrification
35 sub-system names with the sub-system designation.

36 III. 10.K. 1.a.xxi.For any portion of the HLW Vitrification System which has the potential for formation
37 and accumulation of hydrogen gases, the Permittees will operate the portion to maintain
38 hydrogen levels below the lower explosive limit [WAC 173-303-815(2)(b)(ii)].

39 III. 10.K. 1.a.xxii.For each HLW Vitrification System sub-system holding dangerous waste which are
40 acutely or chronically toxic by inhalation, the Permittees will operate the system to
41 prevent escape of vapors, fumes, or other emissions into the air [WAC 173-303-
42 806(4)(i)(i)(B) and WAC 173-303-640(5)(e), in accordance with WAC 173-303-680].
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1 III.10.K.1.b.

2 III.10.K.1.b.i.
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Performance Standards

The HLW Vitrification System must achieve a destruction and removal efficiency (DRE)
of 99.99% for the principal organic dangerous constituents (PODCs) listed below [40
CFR §63.1203(c)(1) and 40CFR §63.1203(c)(2), in accordance with WAC 173-303-
680(2)]:

RESERVED

DRE in this Permit Condition will be calculated in accordance with the formula given
below:

DRE=[1-(Wu,/Win)] x 100%

Where:

Wi,=mass feed-rate of one principal organic dangerous constituent (PODC) in a waste
feedstream; and

W0 ut=mass emission rate of the same PODC present in exhaust emissions prior to release
to the atmosphere.

111.10.K.1.b.ii. Particulate matter emissions from the HLW Vitrification System will not exceed 34
mg/dscm (0.015 grains/dscf) [40 CFR §63.1203(b)(7), in accordance with WAC 173-
303-680(2)];

III.10.K.1.b.iii. Hydrochloric acid and chlorine gas emissions from the HLW Vitrification System will
not exceed 21 ppmv, combined [40 CFR §63.1203(b)(6), in accordance with WAC 173-
303-680(2)];

III.10.K.1.b.iv. Dioxin and Furan TEQ emissions from the HLW Vitrification System will not exceed 0.2
nanograms (ng)/dscm [40 CFR §63.1203(b)(1), in accordance with WAC 173-303-
680(2)];

111.10.K.1.b.v. Mercury emissions from the HLW Vitrification System will not exceed 45 pg/dscm [40

CFR §63.1203(b)(2), in accordance with WAC 173-303-680(2)];

III.10.K.1.b.vi. Lead and cadmium emissions from the HLW Vitrification System will not exceed 120
pg/dscm, combined [40 CFR §63.1203(b)(3), in accordance with WAC 173-303-680(2)];

111.1 O.K. 1.b.vii. Arsenic, beryllium, and chromium emissions from the HLW Vitrification System will not
exceed 97 pg/dscm, combined [40 CFR §63.1203(b)(4), in accordance with WAC 173-
303-680(2)];

III. 10.K. 1.b.viii.Carbon monoxide (CO) emission from the HLW Vitrification System will not exceed
100 parts per million (ppm) by volume, over an hourly rolling average (as measured and
recorded by the continuous monitoring system), dry basis [40 CFR §63.1203(b)(5)(i), in
accordance with WAC 173-303-680(2) and (3)];

III.1 O.K. 1.b.ix. Hydrocarbon emission from the HLW Vitrification System will not exceed 10 parts per
million (ppm) by volume, over an hourly rolling average (as measured and recorded by
the continuous monitoring system during demonstration testing required by this Permit),
dry basis and reported as propane [40 CFR §63.1203(b)(5)(ii), in accordance with WAC
173-303-680(2) and (3)];
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If the emissions from the HLW Vitrification System exceed the emission rates listed in
Permit Table III. 10.K.E, as approved pursuant to Permit Condition III. 10.C. 11 c. or d.,
the Permittees will perform the following actions [WAC 173-303-680(2) and (3), and
WAC 173-303-815(2)(b)(ii)]:

A. Verbally notify Ecology within twenty-four (24) hours of the discovery of exceeding
the emission rate(s) as specified in Permit Condition I.E.2 1;

B. Submit to Ecology additional risk information to indicate that the increased emissions
impact is off-set by decreased emission impact from one or more constituents
expected to be emitted at the same time, and/or investigate the cause and impact of
the exceedence of the emission rate(s) and submit a report of the investigation
findings to Ecology within fifteen (15) days of the discovery of exceeding the
emission rate(s); and

C. Based on the notification and any additional information, Ecology may provide, in
writing, direction to the Permittees to stop dangerous and/or mixed waste feed to the
HLW Vitrification System and/or to submit a revised Demonstration Test Plan as a
permit modification pursuant to Permit Conditions III. 10.C.2.e. and f., or
III.10.C.2.g. The revised Demonstration Test Plan must include substantive changes
to prevent failure from reoccurring.

The emission limits specified in Permit Conditions III. 10.K. 1.b.i. through x. above, will
be met for the HLW Vitrification System by limiting feed rates as specified in Permit
Tables 111.1 0.K.D and I1.10.K.F, as approved/modified pursuant to Permit Condition
III.10.J.5 and III.10.J.3.d.v., compliance with operating conditions specified in Permit
Condition III.10.K.1.c. (except as specified in Permit Condition I1I.10.K.1.b.xii.), and
compliance with Permit Condition III.10.K.1.b.xi.

Treatment effectiveness, feed-rates, and operating rates for dangerous and/or mixed waste
management units contained in the HLW Building, but not included in Permit Table
III. 10.K.A, as approved/modified pursuant to Permit Condition III. 10.J.5, will be as
specified in Permit Sections 111.1 .D, 111.1 0.E, 111.1 0.F and consistent with the
assumptions and basis which are reflected in Operating Unit 10, Appendix 6.3.1 of this
Permit, as approved pursuant to Permit Condition 111.10.C. 11.b. For the purposes of this
permit condition, Operating Unit 10, Appendix 6.3.1 will be superceded by Appendix
6.4.1 upon its approval pursuant to either Permit Conditions III. 1.C. 11 .c. or d. [WAC
173-303-680(2) and (3), and WAC 173-303-815(2)(b)(ii)].

Compliance with the operating conditions specified in Permit Condition 111.1 O.K. 1.c.,
will be regarded as compliance with the required performance standards identified in
Permit Conditions III.1 O.K. 1.b.i. through x. However, if it is determined that during the
effective period of this Permit that compliance with the operating conditions in Permit
Condition III. 10.K. 1.c. is not sufficient to ensure compliance with the performance
standards specified in Permit Conditions 111.1 O.K. 1.b.i. through x., the Permit may be
modified, revoked, or reissued pursuant to Permit Conditions III. 10.C.2.e. and f., or
III.10.C.2.g.

Operating Conditions [WAC-303-670(6), in accordance with WAC 173-303-680(2)and
(3)]
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The Permittees will operate the HLW Vitrification System in accordance with Operating
Unit 10, Chapter 4.0 of this Permit, as updated pursuant to Permit Condition
III. 10.J.5.e.vi., Operating Unit 10, Appendix 10.18 of this Permit, as approved pursuant
to Permit Conditions III. 10.J.5.e. and f., and Operating Unit 10, Appendix 10.15 of this
Permit, as approved pursuant to Permit Condition III. 10.J.5.f., except as modified
pursuant to Permit Conditions 11.1 .J.3, 11.1 .K. 1.b.x., 111.1 O.K. 1.b.xii., III. 1O.K. 1.h.,
and in accordance with and the following:

The Permittees will operate the HLW Vitrification System in order to maintain the
systems and process parameters listed in Permit Tables III. 10.K.C and III. l0.K.F, as
approved/modified pursuant to Permit Conditions III. 10.J.5 and III.J.3.d.v., within the
set-points specified in Permit Table III. 10.K.F.

The Permittees will operate the AWFCO systems, specified in Permit Table III. 10.K.F, as
approved/modified pursuant to Permit Conditions II.1 0.J.5 and III.J.3.d.v., to
automatically cut-off and/or lock-out the dangerous and/or mixed waste feed to HLW
Vitrification System when the monitored operating conditions deviate from the set-points
specified in Permit Table 111.1 0.K.F.

The Permittees will operate the AWFCO systems, specified in Permit Table III. 10.K.F, as
approved/modified pursuant to Permit Conditions III. 10.J.5 and III.J.3.d.v., to
automatically cut-off and/or lock-out the dangerous and/or mixed waste feed to HLW
Vitrification System when all instruments specified on Permit Table III. 10.I.F for
measuring the monitored parameters fails or exceeds its span value.

The Perrmittees will operate the AWFCO systems, specified in Permit Table III. 10.K.F, as
approved/modified pursuant to Permit Conditions II. 10.J.5 and III.J.3.d.v., to
automatically cut-off and/or lock out the dangerous and/or mixed waste feed to the HLW
Vitrification System when any portion of the HLW Vitrification System is bypassed. The
terms "bypassed" and "bypass event" as used in Permit Sections III. 10.J and K will mean
if any portion of the HLW Vitrification System is bypassed so that gases are not treated
as during the Demonstration Test.

In the event of a malfunction of the AWFCO systems listed in Permit Table III. 10.K.F, as
approved/modified pursuant to Permit Conditions 111.1 0.J.5 and III.J.3.d.v., the
Permittees will immediately, manually, cut-off the dangerous and/or mixed waste feed to
the HLW Vitrification System. The Permittees will not restart the dangerous and/or
mixed waste feed until the problem causing the malfunction has been identified and
corrected.

The Permittees will manually cut-off the dangerous and/or mixed waste feed to the HLW
Vitrification System when the operating conditions deviate from the limits specified in
Permit Condition III. 10.K. 1.c.i., unless the deviation automatically activates the waste
feed cut-off sequence specified in Permit Conditions III. 10.K. 1.c.ii., iii., and/or iv.

If greater than thirty (30) dangerous and/or mixed waste feed cut-off, combined, to the
HLW Vitrification System occur due to deviations from Permit Table III. 10.K.F, as
approved/modified pursuant to Permit Conditions III. 10.J.5 and III.J.3.d.v., within a sixty
(60) day period, the Permittees will submit a written report to Ecology within five (5)
calendar days of the thirty-first (31) exceedence including the information specified
below. These dangerous and/or mixed waste feed cut-offs to the HLW Vitrification
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1 System, whether automatically or manually activated, are counted if the specified set-
2 points are deviated from while dangerous and/or mixed waste and waste residues
3 continue to be processed in the HLW Vitrification System. A cascade event is counted at
4 a frequency of one (1) towards the first waste feed cut-off parameter, specified on Permit
5 Table III. 10.K.F, from which the set-point is deviated:

6 A. The parameter(s) that deviated from the set-point(s) in Permit Table III. 10.K.F;

7 B. The magnitude, dates, and duration of the deviations;

8 C. Results of the investigation of the cause of the deviations; and

9 D. Corrective measures taken to minimize future occurrences of the deviations.

10 III. l0.K. 1.c.viii.If greater than thirty (30) dangerous and/or mixed waste feed cut-off, combined, to the
11 HLW Vitrification System occur due to deviations from Permit Table III. 10.K.F, as
12 approved/modified pursuant to Permit Conditions III. 10.J.5 and III.J.3.d.v., within a
13 thirty (30) day period, the Permittees will submit the written report required to be
14 submitted pursuant to Permit Condition 111.1 O.K. 1.c.vii. to Ecology, on the first business
15 day following the thirty-first exceedence. These dangerous and/or mixed waste feed cut-
16 offs to the HLW Vitrification System, whether automatically or manually activated, are
17 counted if the specified set-points are deviated from while dangerous and/or mixed waste
18 and waste residues continue to be processed in the HLW Vitrification System. A cascade
19 event is counted at a frequency of one (1) towards the first waste feed cut-off parameter,
20 specified on Permit Table III. 10.K.F, from which the set-point is deviated:

21 In accordance with WAC 173-303-680(2) and (3), the Permittees may not resume
22 dangerous and/or mixed waste feed to the HLW Vitrification System until this written
23 report has been submitted; and

24 A. Ecology has authorized the Permittees, in writing, to resume dangerous and/or mixed
25 waste feed, or

26 B. Ecology has not, within seven (7) days, notified the Permittees in writing of the
27 following:

28 1. The Permittees written report does not document that the corrective measures
29 taken will minimize future exceedances; and

30 2. The Permittees must take further corrective measures and document that
31 these further corrective measures will minimize future exceedances.

32 111.10.K.1.c.ix. If any portion of the HLW Vitrification System is bypassed while treating dangerous
33 and/or mixed waste, it will be regarded as non-compliance with the operating conditions
34 specified in Permit Condition III. 10.K. l.c. and the performance standards specified in
35 Permit Condition 111. 1 O.K. 1.b. After such a bypass event, the Permittees will perform
36 the following actions:

37 A. Investigate the cause of the bypass event;

38 B. Take appropriate corrective measures to minimize future bypasses;

39 C. Record the investigation findings and corrective measures in the operating record;
40 and
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D. Submit a written report to Ecology within five (5) days of the bypass event
documenting the result of the investigation and corrective measures.

The Permittees will control fugitive emissions from the HLW Vitrification System by
maintaining the melter under negative pressure.

Compliance with the operating conditions specified in Permit Condition III. 10.K. 1.c.
will be regarded as compliance with the required performance standards identified in
Permit Condition 111.1 O.K. L.b. However, evidence that compliance with these operating
conditions is insufficient to ensure compliance with the performance standards, will
justify modification, revocation, or re-issuance of this Permit, in accordance with Permit
Conditions III.10.C.2.e. and f., or III.10.C.2.g.

11 III.10.K.1.d. Inspection Requirements [WAC 173-303-680(3)]

III.10.K.1.d.i. The Permittees will inspect the HLW Vitrification System in accordance with the
Inspection Schedules in Operating Unit 10, Chapter 6.0 of this Permit, as modified in
accordance with Permit Condition III. 10.C.5.c.

III.10.K.1.d.ii. The inspection data for HLW Vitrification System will be recorded, and the records will
be placed in the WTP Unit operating record for HLW Vitrification System, in accordance
with Permit Condition 111.1 0.C.4.

III.10.K.1.d.iii. The Permittees will comply with the inspection requirements specified in Operating Unit
10, Appendix 10.15 of this Permit, as approved pursuant to Permit Condition III. 10.J.5.f.,
and as modified by Permit Conditions 111.1 0.J.3, 111.1 O.K. 1.b.x., 111.1 O.K. 1.b.xii., and
III.10.K.I.h.

III.10.K.1.d.iv. The Permittees shall calibrate, inspect, and maintain or replace the following cooling
water flow and temperature instruments: (Melter 1: FT/FI-0306, FT/FI-0316, FT/FI-032 1,
FT/FI-0326, FT/FI-0336, TE/TT/TI-0352; Melter 2: FT/FI-2306, FT/FI-2316, FT/FI-
2321, FT/FI-2326, FT/FI-2336) in accordance with manufacturer's recommendations.

III.10.K.1.d.v. The Permittees shall maintain operating and calibration/maintenance records for
Ecology's inspection for the following cooling water flow and temperature instruments
(Melter 1: FT/FI-0306, FT/FI-0316, FT/FI-0321, FT/FI-0326, FT/FI-0336, TE/TT/TI-
0352; Melter 2: FT/FI-2306, FT/FI-2316, FT/FI-2321, FT/FI-2326, FT/FI-2336).

III.10.K.1.d.vi. The Permittees shall maintain refractory thermocouple temperature data for Ecology
inspection.
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111.10.K.1.e.i. Upon receipt of a written request from Ecology, the Permittees will perform sampling
and analysis of the dangerous and/or mixed waste and exhaust emissions to verify that the
operating requirements established in the permit achieve the performance standards
delineated in this Permit.

111.10.K.1.e.ii. The Permittees will comply with the monitoring requirements specified in the Operating
Unit 10, Appendices 10.2, 10.3, 10.7, 10.13, 10.15, and 10.18 of this Permit, as approved
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pursuant to Permit Condition III. 1O.J.5, and as modified by Permit Conditions 111.1 0.J.3,
111.1 O.K. 1.h., and 111.1 O.K. I.b.x. and xii.

The Permittees will operate, calibrate, and maintain the carbon monoxide and
hydrocarbon continuous emission monitors (CEM) specified in this Permit in accordance
with Performance Specifications 4B and 8A of 40 CFR Part 60, Appendix B, in
accordance with Appendix to Subpart EEE of 40 CFR Part 63, and Operating Unit 10
Appendix 10.15 of this Permit, as approved pursuant to Permit Condition III.10.J.5.f., and
as modified by Permit Conditions II1.10.H.3, III.10.K.l.h., and III.10.K.1.b.x. and xii.

The Permittees will operate, calibrate, and maintain the instruments specified on Permit
Tables III.10.K.C and F, as approved/modified pursuant to Permit Conditions III.10.J.5
and III.J.3.d.v., in accordance with Operating Unit 10, Appendix 10.15 of this Permit, as
approved pursuant to Permit Condition III. 10.J.5.f., and as modified by Permit
Conditions III.10.J.3, III.10.K.l.h., and III.10.K.1.b.x. and xii.

Recordkeeping Requirements [WAC 173-303-380 and WAC 173-303-680(3)]

The Permittees will record and maintain in the WTP Unit operating record for the HLW
Vitrification System, all monitoring, calibration, maintenance, test data, and inspection
data compiled under the conditions of this Permit, in accordance with Permit Conditions
III.10.C.4 and 5 as modified by Permit Conditions III.10.J.3, III.10.K.1.h., and
III.10.K.1.b.x. and xii.

The Permittees will record in the WTP Unit operating record the date, time, and duration
of all automatic waste feed cut-offs and/or lockouts, including the triggering parameters,
reason for the deviation, and recurrence of the incident. The Permittees will also record
all incidents of AWFCO system function failures, including the corrective measures
taken to correct the condition that caused the failure.

The Permittees will submit to Ecology an annual report each calendar year within ninety
(90) days following the end of the year. The report will include the following
information:

A. Total dangerous and/or mixed waste feed processing time for the HLW Vitrification
System;

B. Date/Time of all HLW Vitrification System startups and shutdowns;

C. Date/Time/Duration/Cause/Corrective Action taken for all HLW Vitrification System
shutdowns caused by malfunction of either process or control equipment; and

D. Date/Time/Duration/Cause/Corrective Action taken for all instances of dangerous
and/or mixed waste feed cut-off due to deviations from Permit Table 111.1 0.K.F, as
approved/modified pursuant to Permit Conditions III. I0.J.5 and III. 1OJ.3.d.v.

The Permittees will submit an annual report to Ecology each calendar year within ninety
(90) days following the end of the year of all quarterly CEM Calibration Error and
Annual CEM Performance Specification Tests conducted in accordance with Permit
Condition III. 10.K. L.e.iii.

40 III.10.K.1.g. Closure
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1 The Permittees will close the HLW Vitrification System in accordance with Operating
2 Unit 10, Chapter 11.0 of this Permit, as approved pursuant to Permit Condition III. 10.C.8.

3 III.10.K.l.h. Periodic Emission Re-testing Requirements [WAC 173-303-670(5), WAC 173-303-
4 670(7), and WAC 173-303-807(2), in accordance with WAC 173-303-680(2) and (3)]

5 III.10.K.l.h.i. Dioxin and Furan Emission Testing

6 A. Within eighteen (18) months of commencing operation pursuant to Permit Section
7 III. 10.K, the Permittees will submit to Ecology for approval, a Dioxin and Furan
8 Emission Test Plan (DFETP) for the performance of emission testing of the HLW
9 Vitrification System gases for dioxin and furans during "Normal Operating

10 Conditions" as a permit modification in accordance with Permit Conditions
11 III.10.C.2.e. and f. The DFETP will include all elements applicable to dioxin and
12 furan emission testing included in the "Previously Approved Demonstration Test
13 Plan," applicable EPA promulgated test methods and procedures in effect at the time
14 of the submittal, and projected commencement and completion dates for dioxin and
15 furan emission test. "Normal Operating Conditions" will be defined for the purposes
16 of this permit condition as follows:

17 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
18 automatic waste feed cut-off parameters specified on Permit Table III. 10.K.F
19 (as approved/modified pursuant to Permit Conditions III. I0.J.5 and
20 III. 10.J.3.d.v), that were established to maintain compliance with Permit
21 Condition 1II.10.K.l.b.iv., as specified in Operating Unit 10, Appendix 10.15
22 of this Permit (as approved pursuant to Permit Condition 111.1 0.J.3.d. and in
23 accordance with III.10.K.l.b.xii. and III.10.K.l.c.xi.), are held within the
24 range of the average value over the previous twelve (12) months and the set-
25 point value specified on Permit Table III. 10.K.F. The average value is
26 defined as the sum of the rolling average values recorded over the previous
27 twelve (12) months divided by the number of rolling averages recorded
28 during that time. The average value will not include calibration data,
29 malfunction data, and data obtained when not processing dangerous and/or
30 mixed waste; and

31 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of
32 the average value over the previous twelve (12) months and the set-point
33 value specified on Permit Table III. 10.K.D (as approved/modified pursuant
34 to Permit Conditions III.10.J.5 and III.10.J.3.d.v). Feed-rate of organics as
35 measured by TOC are held within the range of the average value over the
36 previous twelve (12) months. The average value is defined as the sum of the
37 rolling average values recorded over the previous twelve (12) months divided
38 by the number of rolling averages recorded during that time. The average
39 value will not include data obtained when not processing dangerous and/or
40 mixed waste.

41 For purposes of this permit Condition, the "Previously Approved Demonstration
42 Test Plan" is defined to include the Demonstration Test Plan approved pursuant to
43 Permit Condition III. 10.J.5.f.

Part III, Operating Unit Conditions
Page 273 of 283



07/2009 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

1 B. Within sixty (60) days of Ecology's approval of the DFETP, or within thirty-one (31)
2 months of commencing operation pursuant to Permit Section 111.1 0.K, whichever is
3 later, the Permittees will implement the DFETP approved, pursuant to Permit
4 Condition 111.1 O.K. .h.i.A.

5 C. The Permittees will resubmit the DFETP, approved pursuant to Permit Condition
6 1l. 1O.K. 1.h.i.A, revised to include applicable EPA promulgated test methods and
7 procedures in effect at the time of the submittal, and projected commencement and
8 completion dates for dioxin and furan emission test as a permit modification in
9 accordance with Permit Conditions III. 10.C.2.e. and f. at twenty-four (24) months

10 from the implementation date of the testing required pursuant to Permit Condition
11 III.1O.K.l.h.i.A and at reoccurring eighteen (18) month intervals from the
12 implementation date of the previously approved DFETP. The Permittees will
13 implement these newly approved revised DFETPs every thirty-one (31) months from
14 the previous approved DFETP implementation date or within sixty (60) days of the
15 newly Ecology approved revised DFETP, whichever is later, for the duration of this
16 Permit.

17 D. The Permittees will submit a summary of operating data collected pursuant to the
18 DFETPs in accordance with Permit Conditions III.10.K.l.h.i.A and C to Ecology
19 upon completion of the tests. The Permittees will submit to Ecology the complete
20 test report within ninety (90) calendar days of completion of the testing. The test
21 reports will be certified as specified in WAC 173-303-807(8), in accordance with
22 WAC 173-303-680(2) and (3).

23 E. If any calculations or testing results collected pursuant to the DFETPs in accordance
24 with Permit Conditions III.1O.K.l.h.i.A and C show that one or more of the
25 performance standards listed in Permit Condition 111.1 O.K. 1.b., with the exception of
26 Permit Condition 111.1 O.K. 1.b.x., for the HLW Vitrification System were not met
27 during the emission test, the Permittees will perform the following actions:

28 1. Immediately stop dangerous and/or mixed waste feed to the HLW
29 Vitrification System under the mode of operation that resulted in not meeting
30 the performance standard(s).

31 2. Verbally notify Ecology within twenty-four (24) hours of discovery of not
32 meeting the performance standard(s) as specified in Permit Condition I.E.2 1.

33 3. Investigate the cause of the failure and submit a report of the investigation
34 findings to Ecology within fifteen (15) days of discovery of not meeting the
35 performance standard(s).

36 4. Submit to Ecology within fifteen (15) days of discovery of not meeting the
37 performance standard(s) documentation supporting a mode of operation
38 where all performance standards listed in Permit Condition III.K. 1.b., with
39 the exception of Permit Condition III.10.K.l.b.x., for the HLW Vitrification
40 System were met during the demonstration test, if any such mode was
41 demonstrated.

42 5. Based on the information provided to Ecology by the Permittees, pursuant to
43 Permit Conditions III. 10.K. 1.h.i.E. 1 through 4 above, and any additional
44 information, Ecology may provide, in writing, direction to the Permittees to
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I stop dangerous and/or mixed waste feed to the HLW Vitrification System
2 and/or amend the mode of operation the Permittees are allowed to continue
3 operations prior to Ecology approval of the revised Demonstration Test Plan
4 pursuant to Permit Condition 111.10. K.1.h.i.E.6.

5 6. Submit to Ecology within one hundred and twenty (120) days of discovery of
6 not meeting the performance standard(s) a revised Demonstration Test Plan
7 requesting approval to retest as a permit modification pursuant to Permit
8 Conditions III.10.C.2.e. and f. The revised Demonstration Test Plan must
9 include substantive changes to prevent failure from reoccurring reflecting

10 performance under operating conditions representative of the extreme range
11 of normal conditions, and include revisions to Permit Tables 111.1 0.K.D and
12 F.

13 F. If any calculations or testing results collected pursuant to the DFETPs in accordance
14 with Permit Conditions III.10.K.l.h.i.A and C show that any emission rate for any
15 constituent listed in Permit Table III. 10.K.E, as approved/modified pursuant to
16 Permit Conditions III.10.C. 11 .c. or d., is exceeded for HLW Vitrification System
17 during the emission test, the Permittees will perform the following actions:

18 1. Verbally notify Ecology within twenty-four (24) hours of the discovery of
19 exceeding the emission rate(s) as specified in Permit Condition I.E.21;

20 2. Submit to Ecology additional risk information to indicate that the increased
21 emissions impact is off-set by decreased emission impact from one or more
22 constituents expected to be emitted at the same time, and/or investigate the
23 cause and impact of the exceedence and submit a report of the investigation
24 findings to Ecology within fifteen (15) days of this discovery of exceeding
25 the emission rate(s); and

26 3. Based on the notification and any additional information, Ecology may
27 provide, in writing, direction to the Permittees to stop dangerous and/or
28 mixed waste feed to the HLW Vitrification System and/or to submit a revised
29 Demonstration Test Plan as a permit modification pursuant to Permit
30 Conditions III. 10.C.2.e. and f., or III. 10.C.2.g. The revised Demonstration
31 Test Plan must include substantive changes to prevent failure from
32 reoccurring reflecting performance under operating conditions representative
33 of the extreme range of normal conditions, and include revisions to Permit
34 Tables III.10.K.D and F.

35 III.10.K.1.h.ii. Non-organic Emission Testing

36 A. Within forty-eight (48) months of commencing operation pursuant to Permit Section
37 III. I0.K, the Permittees will resubmit to Ecology for approval the "Previously
38 Approved Demonstration Test Plan" revised as a permit modification in accordance
39 with Permit Conditions 111.1 0.C.2.e. and f. The revised Demonstration Test Plan
40 (RDTP) will include applicable EPA promulgated test methods and procedures in
41 effect at the time of the submittal, projected commencement and completion dates for
42 emission testing to demonstrate performance standards specified in Permit
43 Conditions III.1O.K. .b. ii., iii., v., vi., and vii., and non-organic emissions as

44 specified in Permit Table 111.1 0.K.E, as approved/modified pursuant to Permit
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I Conditions 111.10.J.3.d. and III.10.C. 11 .c. or d., under "Normal Operating
2 Conditions." "Normal Operating Conditions" will be defined for the purposes of this
3 permit condition as follows:

4 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
5 automatic waste feed cut-off parameters specified in Permit Table I1.10.K.F,
6 as approved/modified pursuant to Permit Conditions 111.1 0.J.3.d. and
7 III.1O.C. 1 .c. or d., that were established to maintain compliance with Permit
8 Conditions I1I.1O.K. l.b.ii., iii., v., vi., and vii., and non-organic emissions, as
9 specified in Permit Table III.10.K.E, as specified in Operating Unit 10,

10 Appendix 10.15 of this Permit (as approved pursuant to Permit Conditions
11 III.10.J.3.d. and III.10.C. 1.c. or d.), are held within the range of the average
12 value over the previous twelve (12) months and the set-point value specified
13 on Permit Table III.10.K.F. The average value is defined as the sum of the
14 rolling average values recorded over the previous twelve (12) months divided
15 by the number of rolling averages recorded during that time. The average
16 value will not include calibration data, malfunction data, and data obtained
17 when not processing dangerous and/or mixed waste; and

18 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of
19 the average value over the previous twelve (12) months and the set-point
20 value specified on Permit Table 111.1 0.K.D, as approved/modified pursuant to
21 Permit Conditions III.10.J.3.d. and III.10.C.1l.c. or d. The average value is
22 defined as the sum of all rolling average values recorded over the previous
23 twelve (12) months divided by the number of rolling averages recorded
24 during that time. The average value will not include data obtained when not
25 processing dangerous and/or mixed waste.

26 For purposes of this permit Condition, the "Previously Approved Demonstration
27 Test Plan" is defined to include the Demonstration Test Plan approved pursuant to
28 Permit Condition III.10.J.5.f.

29 B. Within sixty (60) days of Ecology's approval of the RDTP, or within sixty (60)
30 months of commencing operation pursuant to Permit Section III. 10.K, whichever is
31 later, the Permittees will implement the RDTP approved pursuant to Permit
32 Condition II1.10.K.l.h.ii.A.

33 C. The Permittees will resubmit the RDTP, approved pursuant to Permit Condition
34 III. 10.K. l.h.ii.A, revised to include applicable EPA promulgated test methods and
35 procedures in effect at the time of the submittal, and projected commencement and
36 completion dates for emission test as a permit modification in accordance with
37 Permit Conditions III.10.C.2.e. and f. at forty-eight (48) months from the
38 implementation date of the testing required pursuant to Permit Condition
39 III. 10.K. 1.h.ii.A and at reoccurring forty-eight (48) month intervals from the
40 implementation date of the previously approved RDTP. The Permittees will
41 implement these newly approved revised RDTP, every sixty (60) months from the
42 previous approved RDTP implementation date or within sixty (60) days of the newly
43 Ecology approved revised RDTP, whichever is later, for the duration of this Permit.
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1 D. The Permittees will submit a summary of operating data collected pursuant to the
2 RDTPs in accordance with Permit Conditions III. 0.K.l.h.ii.A and C to Ecology
3 upon completion of the tests. The Permittees will submit to Ecology the complete
4 test report within ninety (90) calendar days of completion of the testing. The test
5 reports will be certified pursuant to WAC 173-303-807(8), in accordance with WAC
6 173-303-680(2) and (3).

7 E. If any calculations or testing results collected pursuant to the DFETPs in accordance
8 with Permit Conditions III.10.K.l.h.ii.A and C show that any emission rate for any
9 constituent listed in Permit Table III. 10.K.E, as approved/modified pursuant to

10 Permit Conditions III.10.J.3.d. and III.10.C.1l.c. or d., is exceeded for HLW
11 Vitrification System during the emission test, the Permittees will perform the
12 following actions:

13 1. Verbally notify Ecology within twenty-four (24) hours of the discovery of
14 exceeding the emission rate(s) as specified in Permit Condition I.E.2 1;

15 2. Submit to Ecology additional risk information to indicate that the increased
16 emissions impact is off-set by decreased emission impact from one or more
17 constituents expected to be emitted at the same time, and/or investigate the
18 cause and impact of the exceedence and submit a report of the investigation
19 findings to Ecology within fifteen (15) days of this discovery of exceeding
20 the emission rate(s); and

21 3. Based on the notification and any additional information, Ecology may
22 provide, in writing, direction to the Permittees to stop dangerous and/or
23 mixed waste feed to the HLW Vitrification System and/or to submit a revised
24 Demonstration Test Plan as a permit modification pursuant to Permit
25 Conditions III.10.C.2.e. and f., or III.10.C.2.g. The revised Demonstration
26 Test Plan must include substantive changes to prevent failure from
27 reoccurring reflecting performance under operating conditions representative
28 of the extreme range of normal conditions, and include revisions to Permit
29 Tables III.10.K.D and III.10.K.F.

30 F. If any calculations or testing results collected pursuant to the DFETPs in accordance
31 with Permit Conditions 111.1O.K. 1.h.ii.A and C show that one or more of the
32 performance standards listed in Permit Condition III. 10.K. 1.b., with the exception of
33 Permit Condition III. 10.K. 1.b.x., for the HLW Vitrification System were not met
34 during the emission test, the Permittees will perform the following actions:

35 1. Immediately stop dangerous and/or mixed waste feed to the HLW
36 Vitrification System under the mode of operation that resulted in not meeting
37 the performance standard(s).

38 2. Verbally notify Ecology within twenty-four (24) hours of discovery of not
39 meeting the performance standard(s), as specified in Permit Condition I.E.21.

40 3. Investigate the cause of the failure and submit a report of the investigation
41 findings to Ecology within fifteen (15) days of discovery of not meeting the
42 performance standard(s).
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1 4. Submit to Ecology within fifteen (15) days of discovery of not meeting the
2 performance standard(s) documentation supporting a mode of operation
3 where all performance standards listed in Permit Condition III.K. 1.b., with
4 the exception of Permit Condition 1II.1O.K.1.b.x., for the HLW Vitrification
5 System were met during the demonstration test, if any such mode was
6 demonstrated.

7 5. Based on the information provided to Ecology by the Permittees pursuant to
8 Permit Conditions III. 10.K. 1.h.ii.F. 1 through 4 above, and any additional
9 information, Ecology may provide, in writing, direction to the Permittees to

10 stop dangerous and/or mixed waste feed to the HLW Vitrification System
11 and/or amend the mode of operation the Permittees are allowed to continue
12 operations prior to Ecology approval of the revised Demonstration Test Plan
13 pursuant to Permit Condition III.10.K.l.h.ii.F.6.

14 6. Submit to Ecology within one hundred and twenty (120) days of discovery of
15 not meeting the performance standard(s) a revised Demonstration Test Plan
16 requesting approval to retest as a permit modification pursuant to Permit
17 Conditions 111.1 0.C.2.e. and f. The revised Demonstration Test Plan must
18 include substantive changes to prevent failure from reoccurring reflecting
19 performance under operating conditions representative of the extreme range
20 of normal conditions, and include revisions to Permit Tables 111.1 0.K.D and
21 F.

22 III.10.K.l.h.iii. Other Emission Testing

23 A. Within seventy-eight (78) months of commencing operation pursuant to Permit
24 Section III. 10.K, the Permittees will resubmit to Ecology for approval the
25 "Previously Approved Demonstration Test Plan" revised as a permit modification in
26 accordance with Permit Conditions III. 10.C.2.e. and f. The revised Demonstration
27 Test Plan (RDTP) will include applicable EPA promulgated test methods and
28 procedures in effect at the time of the submittal, projected commencement and
29 completion dates for emission testing to demonstrate performance standards as
30 specified in Permit Conditions 111.1 O.K. 1.b.viii. and ix., and emissions as specified on
31 Permit Table 111.1 0.K.E, as approved/modified pursuant to Permit Conditions
32 III.10.J.3.d. and III.10.C.l l.c. or d., not addressed under Permit Conditions
33 III. 10.K. L.h.i. or ii. under "Normal Operating Conditions." "Normal Operating
34 Conditions" will be defined for the purposes of this permit Condition as follows:

35 1. Carbon monoxide emissions, dangerous and/or mixed waste feed-rate, and
36 automatic waste feed cut-off parameters specified on Permit Table
37 III. l0.K.F, as approved/modified pursuant to Permit Condition III. 10.J.3.d.
38 and 111.1 O.C. 11 .c. or d., that were established to maintain compliance with
39 Permit Conditions III. 10.K. l.b.viii. and ix., and emissions as specified on
40 Permit Table 111.1 0.K.E, not addressed under Permit Conditions
41 III.l0.K.1.h.i. or ii. as specified in Operating Unit 10, Appendix 10.15 of this
42 Permit, as approved pursuant to Permit Condition III. 10.J.3.d., and in
43 accordance with Permit Conditions 111.1 O.K. l.b.xii. and 111.10.K. 1.c.xi. are
44 held within the range of the average value over the previous twelve (12)
45 months and the set-point value specified on Permit Table 111.1 O.K.F. The
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1 average value is defined as the sum of all rolling average values recorded
2 over the previous twelve (12) months divided by the number of rolling
3 averages recorded during that time. The average value will not include
4 calibration data, malfunction data, and data obtained when not processing
5 dangerous and/or mixed waste; and

6 2. Feed-rate of metals, ash, and chlorine/chloride are held within the range of
7 the average value over the previous twelve (12) months and the set-point
8 value specified on Permit Table III. 10.K.D, as approved/modified pursuant to
9 Permit Conditions III.10.J.3.d. and 11. 10.C. Il.c. or d. Feed-rate of organics

10 as measured by TOC are held within the range of the average value over the
11 previous twelve (12) months. The average value is defined as the sum of the
12 rolling average values recorded over the previous twelve (12) months divided
13 by the number of rolling averages recorded during that time. The average
14 value will not include data obtained when not processing dangerous and/or
15 mixed waste.

16 For purposes of this permit Condition, the "Previously Approved
17 Demonstration Test Plan" is defined to include the Demonstration Test Plan
18 approved pursuant to Permit Condition III.1 O.J.5.f.

19 B. Within sixty (60) days of Ecology's approval of the RDTP, or within ninety-one (91)
20 months of commencing operation pursuant to Permit Section III. 1O.K, whichever is
21 later, the Permittees will implement the RDTP approved pursuant to Permit
22 Condition III.10.K.1.h.iii.A.

23 C. The Permittees will submit a summary of operating data collected pursuant to the
24 RDTPs in accordance with Permit Condition 111.1 O.K. 1.h.iii.A to Ecology upon
25 completion of the tests. The Permittees will submit to Ecology the complete test
26 report within ninety (90) calendar days of completion of the testing. The test reports
27 will be certified as specified in WAC 173-303-807(8), in accordance with Permit
28 Condition WAC 173-303-680(2) and (3).

29 D. If any calculations or testing results show that one or more of the performance
30 standards listed in Permit Condition III. 10.K. 1.b., with the exception of Permit
31 Condition III. 10.K. 1.b.x., for the HLW Vitrification System were not met during the
32 emission test, the Permittees will perform the following actions:

33 1. Immediately stop dangerous and/or mixed waste feed to the HLW
34 Vitrification System under the mode of operation that resulted in not meeting
35 the performance standard(s).

36 2. Verbally notify Ecology within twenty-four (24) hours of discovery of not
37 meeting the performance standard(s), as specified Permit Condition I.E.21.

38 3. Investigate the cause of the failure and submit a report of the investigation
39 findings to Ecology within fifteen (15) days of discovery of not meeting the
40 performance standard(s).

41 4. Submit to Ecology within fifteen (15) days of discovery of not meeting the
42 performance standard(s) documentation supporting a mode of operation
43 where all performance standards listed in Permit Condition III. 10.K. 1.b.,
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1 with the exception of Permit Condition III.1O.K.1.b.x., for the HLW
2 Vitrification System were met during the demonstration test, if any such
3 mode was demonstrated.

4 5. Based on the information provided to Ecology by the Permittees pursuant to
5 Permit Conditions 111.1 O.K. 1.h.iii.D. 1 through 4 above, and any additional
6 information, Ecology may provide, in writing, direction to the Permittees to
7 stop dangerous and/or mixed waste feed to the HLW Vitrification System
8 and/or amend the mode of operation the Permittees are allowed to continue
9 operations prior to Ecology approval of the revised Demonstration Test Plan,

10 pursuant to Permit Condition III. 10.K. 1.h.iii.D.6.

11 6. Submit to Ecology within one hundred and twenty (120) days of discovery of
12 not meeting the performance standard(s) a revised Demonstration Test Plan
13 requesting approval to retest as a permit modification pursuant to Permit
14 Conditions II.10.C.2.e. and f. The revised Demonstration Test Plan must
15 include substantive changes to prevent failure from reoccurring reflecting
16 performance under operating conditions representative of the extreme range
17 of normal conditions, and include revisions to Permit Tables 111.1 0.K.D and
18 F.

19 E. If any calculations or testing results show that any emission rate for any constituent
20 listed in Permit Table 111.1 0.K.E, as approved/modified pursuant to Permit Condition
21 III. 10.C. 11 .c. or d., is exceeded for HLW Vitrification System during the emission
22 test, the Permittees will perform the following actions:

23 1. Verbally notify Ecology within twenty-four (24) hours of the discovery of
24 exceeding the emission rate(s) as specified in Permit Condition I.E.21;

25 2. Submit to Ecology additional risk information to indicate that the increased
26 emissions impact is off-set by decreased emission impact from one or more
27 constituents expected to be emitted at the same time, and/or investigate the
28 cause and impact of the exceedence of the emission rate(s) and submit a
29 report of the investigation findings to Ecology within fifteen (15) days of the
30 discovery of the exceedence of the emission rate(s); and

31 3. Based on the notification and any additional information, Ecology may
32 provide, in writing, direction to the Permittees to stop dangerous and/or
33 mixed waste feed to the HLW Vitrification System and/or to submit a revised
34 Demonstration Test Plan as a permit modification pursuant to Permit
35 Conditions III. l0.C.2.e. and f., or III.1 0.C.2.g. The revised Demonstration
36 Test Plan must include substantive changes to prevent failure from
37 reoccurring reflecting performance under operating conditions representative
38 of the extreme range of normal conditions, and include revisions to Permit
39 Tables III.10.K.D and F.
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Sub-system Description Sub-System Engineering Description Narrative Description, Tables, and Figures
Designation (Drawing Nos., etc.)

RESERVED RESERVED RESERVED RESERVED

Footnotes:
aPermit Table III.10.K.A will be completed in accordance with Permit Condition III.10.J.5.e.x., prior to initiating Permit Condition III.10.K.1. See Permit
Table III.1 O.J.A for the current HLW Vitrification System Description.

Table III.10.K.B - HLW Vitrification System Secondary Containment Systems Including Sumps and Floor Drains

Sump/Floor Drain I.D.# & Room Maximum Sump Capacity Sump Dimensionsb (feet) & Engineering Description (Drawing Nos.,
Location (gallons) Materials of Construction Specification Nos., etc.)

RESERVED RESERVED RESERVED RESERVED

Footnotes:
aPermit Table II.10.K.B will be completed in accordance with Permit Condition III.10.J.5.b.vii., prior to initiating Permit Condition III.10.K.1. See Permit
Table III.1O.J.B for the current HLW Vitrification System Secondary Containment Systems Including Sumps and Floor Drains.
bDimensions listed are based on permitted design. Actual dimensions may vary within plus or minus (TBD).

Table III.10.K.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Accuracy Instrument
Name and Parameter Instrument or Instrument or Range Operating Calibration Method
Locator Control Control Range or No. and Frequency

(including Device Device Setpoint
P&ID) (Tag No.)
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Table III.10.K.C - HLW Vitrification System Process and Leak Detection System Instruments and Parameters

Tank System Control Type of Location of Instrument Expected Fail States Instrument Accuracy Instrument
Name and Parameter Instrument or Instrument or Range Operating Calibration Method

Locator Control Control Range or No. and Frequency
(including Device Device Setpoint

P&ID) (Tag No.)
RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED RESERVED

Footnotes:
aPermit Table III.10.K.C will be completed in accordance with Permit Condition III.10.J.5.e.ix., prior to initiating Permit Condition III.lO.K.1. See Permit Table III.10.J.C for the
current HLW Vitrification System Process and Leak Detection System Instruments and Parameters.
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Table III.10.K.D - Maximum Feed-rates to HLW Vitrification System (RESERVED)

Description of Waste Normal Operation

Dangerous and/or mixed waste Feed Rate RESERVED

Ash Feed Rate RESERVED

Total Chlorine/Chloride Feed Rate RESERVED

Total Metal Feed-rates RESERVED

Table IH.10.K.E - HLW Vitrification System Estimated Emission Rates (RESERVED)

Chemicals CAS Number Emission Rates
(grams /second)

RESERVED RESERVED RESERVED

TABLE III.10.K.F - HLW Vitrification System Waste Feed Cut-off Parameters* (RESERVED)

Sub-system Designation Instrument Tag Parameter Set-points During
Number Description Normal Operation

RESERVED RESERVED RESERVED RESERVED

Footnotes:
*A continuous monitoring system will be used as defined in Permit Section 111.1 O.C. 1.
'Maximum Feed-rate will be set based on not exceeding any of the constituent (e.g., metals, ash, and
chlorine/chloride) feed limits specified on Table 111.1 O.K.D. of this Permit
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WA7 89000 8967 Waste Treatment and Immobilization Plant
Revision 2, September 2008

W ASHIN T 0 N STATE Dangerous Waste Permit Application
ED[ A 0L 0 F G Y Part A Form

Date Received Reviewed by: Date:

Month Day Year Approved by: Date:

019 1 21210 0 8

1. This form is submitted to: (place an "X" in the appropriate box)

D Request modification to a final status permit (commonly called a "Part B" permit)

Dl Request a change under interim status

Apply for a final status permit. This includes the application for the initial final status permit for a site or
for a permit renewal (i.e., a new permit to replace an expiring permit).

Establish interim status because of the wastes newly regulated on: (Date)

List waste codes:

II. EPA/State ID Number

A 7 8 9 0 0 0 8 9 6 7

Ill. Name of Facility

US Department of Energy - Hanford Facility

IV. Facility Location (Physical address not P.O. Box or Route Number)
A. Street

825 Jadwin

City or Town State ZIP Code

Richland WA 99352

County
Code (if
known) County Name

0 0 5 Benton

B. C. Geographic Location D. Facility Existence Date
Land Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day YearTe
F Refer to TOPO Map (Section XV.) 0 3 22 1 9 4 3

V. Facility Mailing Address

Street or P.O. Box

P.O. Box 550

City or Town State ZIP Code

ichiand WA 99352

ECY 030-31 Hanford (Rev. 3/5/04) Page I of 12
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VI. Facility contact (Person to be contacted regarding waste activities at facility)
Name (last) (first)

Olinger Shirley

Job Title Phone Number (area code and number)

Manager (509) 372-3062

Contact Address

Street or P.O. Box

P.O. Box 450

City or Town State ZIP Code

Richland WA 99352

VII. Facility Operator Information

A. Name Phone Number (area code and number)

Department of Energy Owner/Operator (509) 372-3062
Bechtel National, Inc. Co-Operator for WTP* (509) 371-2335*

Street or P.O. Box
P.O. Box 450
2435 Stevens Center Place *

City or Town State ZIP Code

Richland WA 99352
99354*

B. Operator Type F

C. Does the name in VII.A reflect a proposed change in operator? El Yes No
If yes, provide the scheduled date for the change: Month Da Year

D. Is the name listed in VII.A. also the owner? If yes, skip to Section VIII.C. D Yes No

VIII. Facility Owner Information

A. Name Phone Number (area code and number)

Shirley J. Olinger, Operator/ Facility-Property Owner (509) 372-3062

Street or P.O. Box

P.O. Box 450

City or Town State ZIP Code

Richland WA 99352

B. Owner Type F

C. Does the name in VIII.A reflect a proposed change in owner? D Yes No
If yes, provide the scheduled date for the change: Month Day Year

IX. NAICS Codes (5/6 digit codes)

A. First B. Second
Administration of Air & Water Resource &

2 2 1 Waste Treatment&Disposal 94 1 1 0 Solid Waste Manag ement Progrms

C. Third D. Fourth

-7 4 1, 7 1 eerc h & DCI )[IT I~en i n the c-3T 4 I 7 1 hv'ical, Fngincerin g, & Life Sienc es

ECY 030-31 Hanford (Rev. 3/5/04) Page 2 of 12
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. Other Environmental Permits (see instructions)
Permit B. Permit Number C. Description

E A I R - 0 7 - 6 0 1 WAG 246-247, NOC Approval Radioactive Air

E A I R - 0 6 - 4 0 1 WAC 246-247, NOC Approval Radioactive Air

E A I R - 0 6 - 4 0 2 WAC 246-247, NOC Approval Radioactive Air

E A I R - 0 6 - 4 0 4 WAC 246-247, NOC Approval Radioactive Air

E A I R - 0 6 - 1 0 3 2 WAC 246-247, NOC Approval Radioactive Air

E E P A A p p r o v a 1 40 CFR 61, NOC Approval Radioactive Air

E D E 0 1 N W P - 0 0 3 WAC 173-400/-460, Non-Radioactive Air Approval

E D E 0 2 N W P - 0 0 2 WAC 173-400/-460, Non-Radioactive Air Approval

E D E 0 7 N W P - 0 0 4 WAC 173-400-/460, Non-Radioactive Air Approval

P P S D - 0 2 - 0 1 WAC 173-400 Prevention of Significant Deterioration

E W A G - 5 0 - 5 1 8 0 WAC 173-220/-216, Sand and Gravel General Permit

E W A G - 5 0 - 5 1 8 1 WAC 173-220/-216, Sand and Gravel General Permit

E H A N 0 9 9 WAC 246-272, Large On-Site Sewage Systems

XI. Nature of Business (provide a brief description that includes both dangerous waste and non-dangerous waste
areas and activities)

Treatment by vitrification of radioactive dangerous waste.

Process Codes

S01 = Storage in containers
02 = Tank storage

506 = Containment building storage
T01 = Tank treatment

T04 = Other treatment (vitrification)
T94 = Containment Building Treatment

Footnotes From Section XIV

*Waste codes for ignitability (DO01) and reactivity (D003) apply only to the waste while it is in the pretreatment facility
LAW feed receipt FRP vessels and the HLW feed receipt vessel. Downstream of these vessels, the D001 and D003 waste
codes are administratively removed from the project's waste streams.

F039 is a multisource leachate included as a waste derived from non-specific source wastes F001 through FOO5

ECY 030-31 Hanford (Rev. 3/5/04)

|
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EXAMPLE FOR COMPLETING ITEMS XII and XIII (shown in lines numbered X-1, X-2, and X-3 below): A facility has
two storage tanks that hold 1200 gallons and 400 gallons respectively. There is also treatment in tanks at 20 gallons/hr.
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification.

ECY 030-31 Hanford (Rev. 3/5/04)

Section XII. Process Codes and Design Section XIII. Other Process Codes
Capacities________

B. Process Design B Process Design

Line A. Process Capacity Process A. capacity Process D. Process
Number Codes 2. Unit of Total Line Process 2. Unit of Total DsPripts(enter code) 1. Amount Measure Number Number code) 1 Amount Measure Number

(enter of Units (enter of Units
code) code)

X 1 S 0 2 1,600 G 002 X 1 T 0 4 700 C 001 vitrfication

X 2 T 0 3 20 E 001

X 3 T 0 4 700 C 001

1 S 0 1 1,089,000 G 1

2 S 0 2 5,276,000 G 2

3 T 0 1 9,000 U 3

4 T 0 4 21,000 U 4

5 T 9 4 1,000 U 5

6 S 0 6 712 C 6

7 7

8 8

9 9

1 0 1 0

1 1 1 1

1 2 1 2

1 3 1 3

1 4 1 4

1 5 1 5

1 6 1 6

1 7 1 7

1 8 1 8

1 9 19 __

2 0 2 0

2 1 2 1

2 2 2 2

2 3 2 3

2 4 2 4

2 5 2 5

2 6 2 6

Page 4 of 12
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IV. Description of Dangerous Wastes

xample for completing this section: A facility will receive three non-listed wastes, then store and treat them on-site.
Two wastes are corrosive only, with the facility receiving and storing the wastes in containers. There will be about 200
pounds per year of each of these two wastes, which will be neutralized in a tank. The other waste is corrosive and
ignitable and will be neutralized then blended into hazardous waste fuel. There will be about 100 pounds per year of that
waste, which will be received in bulk and put into tanks.

A. Dangerous B. Estimated C. Unit of D. Processes
Line A.WanerNous Annual Measure (2) Process Description

Number ste o Quantity of (enter (1) Process Codes (enter) [It a code s no enterd D (
(enter code) Waste code) [if a__codeisnotenteredinD_(1)]

X 1 D 0 0 2 400 P S 0 1 T 0 1

X 2 D 0 0 1 100 P S 0 2 T 0 1

X 3 D 0 0 2 Included with above

1 D 0 0 1* 16,300 T S 0 2

2 D 0 0 2 T S 0 2 T 0 1

3 D 0 0 3* T S 0 2

4 D 0 0 4 T S 0 2 T 0 1

5 D 0 0 5 T Included with above

6 D 0 0 6 T Included with above

7 D 0 0 7 T Included with above

8 D 0 0 8 T Included with above

9 D 0 0 9 T Included with above

1 0 D 0 1 0 T Included with above

1 1 D 0 1 1 T Included with above

1 2 D 0 1 8 T Included with above

1 3 D 0 1 9 T Included with above

1 4 D 0 2 2 T Included with above

1 5 D 0 2 8 T Included with above

1 6 D 0 2 9 T Included with above

1 7 D 0 3 0 T Included with above

1 8 D 0 3 3 T Included with above

1 9 D 0 3 4 T Included with above

2 0 D 0 3 5 T Included with above

2 1 D 0 3 6 T Included with above

2 2 D 0 3 8 T Included with above

2 3 D 0 3 9 T Included with above

2 4 D 0 4 0 T Included with above

2 5 D 0 4 1 T Included with above

ECY 030-31 Hanford (Rev. 3/5/04) Page 5 of 12
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7

Continuation of Section XIV. Description of Dangerous Waste
B. C. Unit D. Process

A. Dangerous Estimated of nitD._Process
Line Waste No. Annual Measure(2PrcsDerito
Number (enter code) Quantity of (enter (1) Process Codes (enter) co2 is not enterd in D (1)]

Waste code)

2 6 D 0 4 3 T Included with above

2 7 WV T 0 1 T Included with above

2 8 W T 0 2 T Included with above

2 9 W P 0 1 T Included with above

3 0 W P 0 2 T Included with above

3 1 F 0 0 1 T Included with above

3 2 F 0 0 2 T Included with above

3 3 F 0 0 3 T Included with above

3 4 F 0 0 4 T Included with above

3 5 F 0 0 5 T Included with above

3 6 F 0 3 9** T Included with above

3 7 D 0 0 2 50,700 T S 0 t T 0 4 S 0 6 ""L "t"""""['"o4-" I '&, HIM"

3 8 D 0 0 4 T Included with above

3 9 D 0 0 5 T Included with above

4 0 D 0 0 6 T Included with above

4 1 D 0 0 7 T Included with above

4 2 D 0 0 8 T Included with above

4 3 D 0 0 9 T Included with above

4 4 D 0 1 0 T Included with above

4 5 1) 0 1 1 T Included with above

4 6 D 0 1 8 T Included with above

4 7 D 0 1 9 T included with above

4 8 D 0 2 2 T Included with above

4 9 D 0 2 8 T Included with above

5 0 D 0 2 9 T Included with above

5 1 D 0 3 0 T Included with above

5 2 D 0 3 3 T Included with above

5 3 D 0 3 4 T Included with above

5 4 D 0 3 5 T Included with above

5 5 D 0 3 6 T Included with above

5 6 D 0 3 8 T Included with above

5 7 D 0 3 9 T Included with above

5 8 D 0 4 0 T Included with above

5 9 D 0 41 T Included with above

ECY 030-31 Hanford (Rev. 3/5/04) Page 6 of 12
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P -lStateID Number W A 7 8 9 0 0 0 8 9 6 7

Continuation of Section XIV. Description of Dangerous Waste
B. C. Unit D. Process

Line A. Dangerous Estimated of

Number Waste No. Annual Measure (2) Process Description(enter code) Quantity of (enter (1) Process Codes (enter) [If a code s o enterd n D (1)
Waste code)[IacoeinoeneeinD()

6 0 D 0 4 3 T Included with above

6 1 W T 0 1 T Included with above

6 2 W T 0 2 T Included with above

6 3 W P 0 1 T Included with above

6 4 W P 0 2 T Included with above

6 5 F 00 1 T Included with above

66 F 0 0 2 T Included with above

6 F 0 0 3 T Included with above

6 8 F 0 0 4 T Included with above

6 9 F 0 0 5 T Included with above

7 0 F 0 3 9** T Included with above

7 1 D 0 0 2 5,100 T S 0 1 T 9 4 S 0 6 Ireat"e""t & storage o' secondary aste other
than I LAW containers and I1 1LW canisters

7 2 D 0 0 4 T Included with above

7 3 D 0 0 5 T Included with above

7 4 D 0 0 6 T Included with above

7 5 D 0 0 7 T Included with above

76 D 0 0 8 T Included with above

7 7 D 0 0 9 T Included with above

7 8 D 0 1 0 T Included with above

7 9 D 0 1 1 T Included with above

8 0 D 0 1 8 T Included with above

8 1 D 0 1 9 T Included with above

8 2 D 0 2 2 T Included with above

8 3 D 0 2 8 T Included with above

8 4 D 0 2 9 T Included with above

8 5 D 0 3 0 T Included with above

8 6 D 0 3 3 T Included with above

8 7 D 0 3 4 T Included with above

8 8 D 0 3 5 T Included with above

8 9 D 0 3 6 T Included with above

9 0 D 0 3 8 T Included with above

9 1 D 0 3 9** T Included with above

9 2 D 0 4 0 T Included with above

9 3 D 0 4 1 T Included with above

ECY 030-31 Hanford (Rev. 3/5/04) Page 7 of 12
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7

Continuation of Section XIV. Description of Dangerous Waste
B. C. Unit D. Process

A. Dangerous Estimated of
Line Waste No. Annual Measure (2) Process DescriptiNumber (enter code) Quantity of (enter (1) Process Codes (enter) (2 ces oDnerdtiinD()

Waste code) [IfacodeisnotenteredinD_(1)

9 4 D 0 4 3 T Included with above

9 5 W T 0 1 T Included with above

9 6 W T 0 2 T Included with above

9 7 W P 0 1 T Included with above

9 8 W P 0 2 F Included with above

9 9 F 0 0 1 T Included with above

1 0 0 F 0 0 2 T Included with above

1 0 1 F 0 0 3 T Included with above

1 0 2 F 0 0 4 T Included with above

1 0 3 F 0 0 5 T Included with above

1 0 4 F 0 3 9** T Included with above

1 0 5

1 0 6

1 0 7

1 0 8

1 0 9

11 1 1

1 1 2

1 1 3

1 1 4

1 1 5

I 1 6

1 1 7

1 1 8

1 1 9

1 2 0

1 2 1

1 2 2

1 2 3

1 2 4

1 2 5

1 2

1 2 7

ECY 030-31 Hanford (Rev. 3/5/04) Page 8 of 12
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XV. Map
ttach to this application a topographic map of the area extending to at least one (1) mile beyond property boundaries. The

map must show the outline of the facility; the location of each of its existing and proposed intake and discharge structures;
each of its dangerous waste treatment, storage, recycling, or disposal units; and each well where fluids are injected
underground. Include all springs, rivers, and other surface water bodies in this map area, plus drinking water wells listed in
public records or otherwise known to the applicant within 1/4 mile of the facility property boundary. The instructions provide
additional information on meeting these requirements.

Topographic map is located in the Ecology Library.

XVI. Facility Drawing
All existing facilities must include a scale drawing of the facility (refer to Instructions for more detail).

XVII. Photographs
All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing
storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to
Instructions for more detail).

XVIII. Certifications

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or
those persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing violations.

Operator Signature Date Signed
Name and Official Title (type or print)

hirley J. Olinger, Manager
.S. Department of Energy

Office of River Protection

Co-Operator* Signatur Date Signed
Name and Official Title (type or print)

W.S. Elkins

Project Director
Bechtel National, Inc.

Co-Operator* - Address and Telephone Number

2435 Stevens Center Place
Richland, WA 99352
(509) 371-2335

Facility-Property Owner Signature Date Signed
Name and Official Title (type or print)

Shirley J. Olinger, Manager
U.S. Department of Energy
Office of River Protection

/ V /
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Comments
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Waste Treatment and Immobilization Plant
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Waste Treatment Hanford Site

Plant
Prepared for

US DEPARTMENT OF ENERGY
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Created and Published by:
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24590-WTP-RPT-ST-01-001, Rev 2
RPP-WTP Compliance with Uniform Building Code

Seismic Design Requirements

1 Introduction

This report outlines how the seismic design requirements specified for the RPP-WTP facilities will meet,
as a minimum, all the requirements of the 1997 Uniform Building Code (UBC).

2 Compliance with the Uniform Building Code

Design of structures, systems and components (SSCs) for the RPP-WTP facility will meet, as a minimum,
the design requirements of the Uniform Building Code and thus satisfy the requirements of WAC 173-
303-806(4)(a)(xi).
Two approaches are allowed per UBC, the design procedures prescribed in Chapter 16 and alternate
procedures per Section 1629.10. The procedures to be utilized for each SSC is set after the SSC is
categorized.
Each facility is evaluated to determine both the hazards associated with internal events caused by the
process systems and hazards associated with the events external to the facility, including seismic events.
The hazard assessment process will identify SSCs which have important to safety functions. Once these
SSCs are identified, they are categorized based on the necessity for them to function during or following a
seismic event.

3 Seismic Categorization

RPP-WTP Facility SSCs designated as important to safety are designed to withstand the effects of Natural
Phenomena Hazards (NPH) without loss of capability to perform their safety function per 24590-WTP-
SRD-ESH-01-001-02, Safety Requirements Document Volume II, Safety Criterion 4.1-3. The most
significant NPH being seismic events. The seismic categories used for designing RPP-WTP facilities are
defined by the requirements of the SSC to perform its safety function during a seismic event. The seismic
categories are:

Table 3-1 RPP-WTP Seismic Categorizationa

RPP-WTP Description Population
Seismic
Category (SC)b

Important to safety (safety class) SSCs Includes both front line systems and
I with seismic safety function. supports systems (for example, power,

controls, foundations, supports)
Important to safety SSCs with seismic Includes only SSCs whose failure from an

I safety function. earthquake could prevent an SC-I SSC with
seismic safety function from performing its
specified safety function.
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24590-WTP-RPT-ST-01-001, Rev 2
RPP-WTP Compliance with Uniform Building Code

Seismic Design Requirements

Table 3-1 RPP-WTP Seismic Categorization (Continued)

RPP-WTP Description Population
Seismic

Category (SC)b
Important to safety SSCs with and Includes the following:
without seismic safety function. e A Safety Significant SSC that has a

seismic safety function
* an SSC (Safety Class, Safety significant,

or Additional Protection class[APC])
III whose seismic safety function is that its

failure could adversely affect the seismic
safety function of a SC-HI Safety
Significant SSC

" A Safety Class or Safety Significant SSC
that has no seismic safety function

Important to safety SSCs without Includes the following:
seismic safety function and non- e an APC SSC that has no seismic safety

I important to safety SSCs. function (i.e., not required for prevention
of an SSC intervention)

* SSCs that are not important to safety and
require seismic protection per the UBC

a Seismic Category information from Table 1-8 of 24590-WTP-PSAR-ESH-01 -002-01, Rev. 4.
b See Table 1-9 of 24590-WTP-PSAR-ESH-01-002-01, Rev. 4, for corresponding WTP Performance

Categorization per DOE-STD-1024-94.

4 Seismic Design Criteria

The RPP-WTP Project has evaluated standards for seismic design, which meet the minimum
requirements of UBC and selected Department of Energy standard DOE-STD-1020, for evaluation of
natural phenomena hazards, including specifically for seismic design. Table 4-1 below provides the
seismic design criteria developed for design of RPP-WTP Facilities as found in 24590-WTP-SRD-ESH-
01-001-02, Safety Requirements Document Volume II, Safety Criterion 4.1-3.
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Table 4-1 Seismic Design Loads Applicable to RPP-WTP SSCs

Hazard Load Source Document for Load
Seismic Category I DBE with DOE Letter 05-WTP-036a, e

0.30 g horizontal PGA and DOE-STD-1020-94b
0.21 g vertical PGA

Seismic Category I DBE with DOE Letter 05-WTP-036a, e
0.30 g horizontal PGA and DOE-STD-1020-94b

0.21 g vertical PGAc
Seismic Category III DOE-STD-1020-94(Capacity DOE-STD-1020-94b

from Uniform Building Code,
Static Force procedure)

Seismic Category IV DOE-STD-1020-94(Capacity DOE-STD-1020-94b

from Uniform Building Code,
Static Force procedure)

DOE Letter 05-WTP-036, "Delivery of Revised Seismic Ground Motion Spectra to be Used as the
Design Basis for the Design of the Waste Treatment and Immobilization Plant (WTP)," dated
February 11, 2005. The revised seismic ground motion (RGM) with 2000-uear return period as
provided by DOE Letter 05-WTO-036 shall be used on the WTP project as the approved DBE
when discussing and analyzing the bounding earthquake.

b DOE-STD-1020-94 (Change 1, 1996), "Natural Phenomena Hazards Design and Evaluation
Criteria for Department of Energy Facilities," as tailored in Appendix C of the Safety Requirements
Document, 24590-WTP-SRD-ESH-01-001-02.

C DOE-STD- 1020-94, Section 2.3.2, allows reduction in the elastically computed seismic responses
by the use of the inelastic energy absorption factor in the design of Performance Category 3
structures. Credit for inelastic energy absorption is considered only in the design of Seismic
Category II structures, and evaluation of constructed SC-I structures designed for the original DBE
loads as discussed in "Seismic Analysis and Design Criteria," 24590-WTP-DC-ST-04-001
Commentary, Section 10.5.b.

d 1997, Uniform Building code, International Conference of Building Officials, Whittier, California.
DOE Developed site-specific spectra (CCN 139357, dated May 3, 2006). The site-specific spectra
were compared to the UBC-97 earthquake spectra, which are based on a 500-year earthquake. The
UBC-97 was found to envelope (be equal to or more conservative than) the site specific spectra
1000-year spectra. therefore, use of the site-spectra 1 000-year spectra has been accomplished by
the use of UBC-97.

e The WTP site specific ground motion with 2000-year return period as provided in DOE Letter 07-
WTP-195 may be used on the WTP project on specific SSCs as approved by DOE.

5 Design Requirements

Seismic Categories I and H

The seismic design requirements for Seismic Categories I and II follow the alternate method permitted by
UBC. The RPP-WTP project has selected alternative methods for evaluation of seismic loads and design
of SSCs within the provisions of the UBC. These alternative evaluation procedures applied to SC-I and
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Seismic Design Requirements

ZASC-ll SSCs are established in the "Seismic Analysis and Design Criteria," 24590-WTP-DC-ST-04-
001. This document governs the performance of seismic analysis and design of the RPP-WTP Facility.
The UBC permits the use of alternative lateral-force procedures, using rational analyses based on well-
established principals used for design of facilities with more significant hazardous consequences.

Seismic Categories III and IV

The seismic design requirements for Seismic Category III and Seismic Category IV SSCs follow the
requirements of the UBC. In accordance with UBC, Figure 16-2, the USGS seismic hazards survey map,
the RPP-WTP site is designated as seismic zone 2B. SC-II SSCs contain radioactive and hazardous
materials and will be designed with an Importance Factor of 1.25. Since SC-IV SSCs do not contain
significant radioactive or hazardous materials, the Importance Factor (1) used in design is 1.0.

6 Conclusion

In conclusion, the seismic design requirements for the RPP-WTP facilities meet the provisions of
methods permitted by the UBC. The requirements for seismic design of Seismic Category I and II
structures, systems and components are achieved through well-established alternative methods. The
requirements for seismic design of Seismic Category III and IV structures, systems and components are
achieved by direct application of the UBC. Structures, systems and components designed in accordance
with the requirements established for the RPP-WTP project will adequately resist the maximum
horizontal and vertical acceleration ground motions associated with the seismic zone 2B or site-specific
seismic response spectra, as permitted by the UBC.
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3/2009 WA7890008967, Part III, Operating Group 10
Waste Treatment and Immobilization Plant

Operating Group 10 - Appendix 1.0
WTP Interim Compliance Schedule

Interim Compliance Schedule- WTP Facility
Compliance Schedule Submittal Interim Compliance Date

III.10.C.2

I. Submit documentation stating the WTP has 03/01/08
been constructed in compliance with the Permit.

2. Submit updated Site Transportation Report for Complete
incorporation into the Administrative Record.

33. Update and resubmit the Part A, Form 3 Permit Complete
Application.

34. DELETED DELETED
1II.10.C.3
Revise and Submit Waste Analysis Plan and

3. associated Quality Assurance Project Plan to 04/01/07
Ecology for review and approval
111.10.C.5.
Update and submit for approval "Procedures to

4. Prevent Hazards", Chapter 6.0 Sections 6.3, 6.4, 04/01/07
6.5 and the Inspection Schedule.
I1I.10.C.6

5. Update and submit the Contingency Plan 04/01/07
III.10.C.7
Update and resubmit for review and approval

6. Training Program description in Chapter 8 of 04/01/07
the Permit.
Submit under separate cover the actual WTP 04/01/07

7. Dangerous Waste Training Plan for
incorporation into Administrative Record.
I1.10.C.8

8. Update and resubmit the Closure Plan for 04/01/07
approval
III.10.C.1 1

9. Submit Risk Assessment Workplan, revised in Complete
consultation with Ecology.
III.10.C.15
Submit System Descriptions for Mechanical

36. Handling Systems identified in Permit Table Complete
III.10.C.A, for incorporation into the
Administrative Record.

Part III, Operating Group10-1-1



3/2009 WA7890008967, Part III, Operating Group 10
Waste Treatment and Immobilization Plant

Interim Compliance Schedule- WTP Facility
Compliance Schedule Submittal Interim Compliance Date

Submit Mechanical Handling Diagrams and
Mechanical Handling Data Sheets for the
following pieces of equipment:

a. HDH-CRN-00005
b. HEH-CRN-00003
c. HPH-CRN-00001
d. HPH-CRN-00002 omplete
e. HSH-CRN-00001
f. HSH-CRN-00014
g. LEH-CRN-00003
h. LPH-CRN-00002
i. HEH-CRN-00001

Submit equipment instrument logic narrative

38. description for mechanical handling equipment, Prior to initial receipt of
as specified in Permit Condition dangerous waste.
111.1 0.C. 15.a.ii.A.
Submit descriptions of operational procedures Prior to initial receipt of

39. for mechanical handling systems, as specified danrousiate.
in Permit Condition III.10.C.15.a.ii.B. dangerous waste.

CONTAINERS 1II.10.D.10

10. Submit detailed information associated with 03/22/06containers and container management areas
1. Submit descriptions of container management 04/01/07

practices
TANK SYSTEMS II.10.D.9
Submit engineering information for each

12. secondary containment and leak detection 10/30/2005system for the WTP Tank System to be
included in the permit
Submit engineering information for each

13. dangerous waste tank and primary sump to be 04/29/06
included in the permit
Submit engineering information for each tank

14. system ancillary equipment to be included in 04/29/06
the permit

15. Submit descriptions of tank management 04/01/07practices
Submit WTP document Pipe Stress Design
Criteria including "Pipe Stress Criteria" and

40. ''Span Method Criteria, " 24590-WTP-DC-PS- Complete
01-001.
CONTAINMENT BUILDINGS III.10.F.7

Part III, Operating Groupl10-2
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3/2009 WA7890008967, Part III, Operating Group 10
Waste Treatment and Immobilization Plant

Interim Compliance Schedule- WTP Facility
Compliance Schedule Submittal Interim Compliance Date

Submit engineering information for each
16. containment building to be included in the Complete

permit

17. Submit descriptions of containment building 04/01/07
management practices
PRETREATMENT PLANT MISC. UNITS
SYSTEMS III.10.G.9
Submit engineering information for secondary

18. containment and leak detection system for the 10/30/06
Pretreatment Plant Miscellaneous Unit Systems

19. Submit engineering information for 02/11/06
Pretreatment Plant Miscellaneous Unit Systems
Submit engineering information for

20. Pretreatment Plant Miscellaneous Unit Systems 04/12/06
equipment
Submit descriptions of management practices

21. for the Pretreatment Miscellaneous Treatment 04/01/07
System
LAW SHORT TERM MELTER UNIT
111.10.11.5
Submit engineering information for LAW

22. Vitrification Miscellaneous Treatment Unit Complete
secondary containment
Submit engineering information for LAW

23. Vitrification Miscellaneous Treatment Unit sub- 08/18/06
system

Submit engineering information for equipment
24. for each LAW Vitrification Miscellaneous Complete

Treatment Unit sub-system
Submit descriptions of management practices

25. for the LAW Vitrification Miscellaneous 04/01/07
Treatment System
Submit LAW Vitrification Environmental

26. Performance Demonstration Test Plan for 10/02/06
Ecology review and approval
HLW SHORT TERM MELTER UNIT
1II.10.J.5
Submit engineering information for HLW

27. Vitrification Miscellaneous Treatment Unit Complete
secondary containment
Submit engineering information for HLW Complete

28. Vitrification Miscellaneous Treatment Unit sub-
system

Part III, Operating Group 10-1-3



3/2009 WA7890008967, Part III, Operating Group 10
Waste Treatment and Immobilization Plant

Interim Compliance Schedule- WTP Facility
Compliance Schedule Submittal Interim Compliance Date

Submit engineering information for equipment
29. for each HLW Vitrification Miscellaneous Complete

Treatment Unit sub-system
41. Submit the following source drawings to Complete

complete HLW melter permit packages HLW-
018 and HLW-019:

- P&ID HLW Melter I System Film
Cooler Utilities, 24590-HLW-M6-
HMP-00012,

- P&ID HL W Melter 2 System Film
Cooler Utilities, 24590-HLW-M6-
HMP-20012,

- HLW Melter Mechanical Drawings
showing the melter physical attributes
and overall dimensions.

Submit descriptions of management practices
30. for the HLW Vitrification Miscellaneous 04/01/07

Treatment System
Submit HLW Vitrification Environmental

31. Performance Demonstration Test Plan for 10/02/06
Ecology review and approval

REPORT OF PROGRESS
35. Submit 2005 Report of Progress Complete
42. Submit 2007 Report of Progress Complete

FINAL COMPLIANCE DATE
32. Final Compliance Date 02/28/09

Part III, Operating Group10-1-4



07/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Operating Unit Group 10- Appendix 6.0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of this permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition III.10.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition III. 10.A will prevail.



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

2 Drawings and Documents
3 Operating Unit Group 10 -Appendix 6.0
4 Index
5

Appendix 6.1 Environmental Risk Assessment Work Plan
Appendix 6.2 Risk Assessment Work Plan (RESERVED)
Appendix 6.3 Pre-Demonstration Test Risk Assessment Report (RESERVED)
Appendix 6.4 Final Risk Assessment (RESERVED)

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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6/2009

1

2

3
4

WA7890008967, Part 1II, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10- Appendix 6.1

Environmental Risk Assessment Work Plan

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Appendix Drawing/Document Number Description

Environmental Risk Assessment Work

Appendix 6.1 24590-WTP-RPT-ENS-03-006, Plan for the Hanford Tank Waste
Rev 0 Treatment and Immobilization Plant

07/30/2003

Appendix 6.1.1 24590-RPT-W375-ENOOOO1, Final Work Plan for Screening Level Risk
Rev. 1 Assessment for the RPP-WTP 04/28/2000

Ecology/EPA Technical Comments on
Hanford River Protection Privatization

Appendix 6.1.2 DOE-01-EQD-021 Project Review of BNFL Final Work Plan
for Screening Level Risk Assessment for
the RPP-WTP 04/28/2000

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000 1,"
or "-TPOO 1 ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-6.1-1
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19
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21
22
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07/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Operating Unit Group 10 - Appendix 7.0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of this permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition III.10.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition 111.1 0.A will prevail.



WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

I

Operating Unit Group 10 - Appendix 7.0
Index

WTP Documents Applicable to All Areas

Appendix 7.1 Process Flow Diagrams
Appendix 7.2 Piping and Instrumentation Diagrams & Related Documents
Appendix 7.3 System Description Documentation (RESERVED)
Appendix 7.4 General Arrangement Drawings (RESERVED)

Appendix 7.5 Civil, Structural, and Architectural Criteria and Typical Design
Details

Appendix 7.6 Mechanical Drawings (RESERVED)
Appendix 7.7 Specifications
Appendix 7.8 Engineering Calculations (RESERVED)
Appendix 7.9 Material Selection Documentation
Appendix 7.10 Critical Systems Equipment/Instrument List (RESERVED)
Appendix 7.11 IQRPE Reports
Appendix 7.12 Installation Plans
Appendix 7.13 Instrument Control Logic and Narrative Description (RESERVED)

Appendix 7.14 Description of Instrument Installation and Testing Procedures
(RESERVED)

Appendix 7.15 WTP Common Operating Documents

Part III, Operating Unit Group 10-7.0-1
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

2 Drawings and Documents
3 Operating Unit Group 10- Appendix 7.1
4 WTP Documents Applicable to All Areas
5 Process Flow Diagrams
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Number Description

24590-WTP-M5-Vl7T-POO01, Rev 0 Process Flow Diagrams Legends
& Symbols

RESERVED RESERVED
14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

2 Drawings and Documents
3 Operating Unit Group 10- Appendix 7.2
4 WTP Documents Applicable to All Areas
5 Piping and Instrumentation Diagrams & Related Documents
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Number Description
24590-WTP-PER-PL-02-001 Rev 6 Piping Material Class Description
24590-WTP-M6-50-POOO 1, Rev 2 P&ID Symbols and Legend Sheet 1 of 8
24590-WTP-M6-50-P0002, Rev 2 P&ID Symbols and Legend Sheet 2 of 8
24590-WTP-M6-50-P0003, Rev 2 P&ID Symbols and Legend Sheet 3 of 8
24590-WTP-M6-50-P0004, Rev 2 P&ID Symbols and Legend Sheet 4 of 8
24590-WTP-M6-50-P0005, Rev 2 P&ID Symbols and Legend Sheet 5 of 8
24590-WTP-M6-50-P0006, Rev 2 P&ID Symbols and Legend Sheet 6 of 8
24590-WTP-M6-50-P0007, Rev 0 P&ID Symbols and Legend Sheet 7 of 8
24590-WTP-M6-50-P0008, Rev 0 P&ID Symbols and Legend Sheet 8 of 8
RESERVED RESERVED

14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
27
28
29
30
31
32
33
34
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 7.5
4 WTP Documents Applicable to All Areas
5 Civil, Structural, and Architectural Criteria and Typical Design Details
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part 1I General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Number Description

24590-WTP-DC-PS-01-001, Rev 6 Pipe Stress Design Criteria Including "Pipe
T RStress Criteria" and "Span Method Criteria"

24590-WTP-PER-CSA-02-001, Rev 8 Secondary Containment Design

24590-WTP-PER-J-02-001, Rev 4 Leak Detection - Sump Level Measurement in
Secondary Containment Systems
Low-Point Leak Detection in Secondary

24590-WTP-PER-J-02-002, Rev 3 Containment Systems including Buried Co-
Axial Transfer Lines

24590-WTP-PER-PS-02-001, Rev 4 Ancillary Equipment Pipe Support Design
RESERVED RESERVED

14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
27
28
29
30
31
32
33
34
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24590-WTP-DC-PS-01-001, Rev 6
Pipe Stress Design Criteria including "Pipe

Stress Criteria" and "Span Method Criteria"

History Sheet

Rev Date Reason for revision
0 07/23/01

1 01/16/02

2 09/10/03

3 05/13/04

4 10/18/04

5 08/23/06

6 01/15/08
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1 Purpose

The "Pipe Stress Design Criteria" is developed to establish the design basis for the pipe stress
analysis of RPP-WTP piping systems and to demonstrate that the piping systems meet both
ASME B31.3 Code and DOE seismic design requirements in DOE-STD-1020-94.

The purpose of the design criteria is also to provide uniform guidance and acceptance criteria
for performing pipe stress analysis for different pipe categories of this project.

2 Scope

The Pipe Stress Design Criteria is applicable to the pipe categories identified in Section 3.2.
All pipe stress analysis shall be performed based on the analysis procedures provided in this
Design Criteria and project engineering calculation procedure 24590-WTP-3DP-G04B-
00037 [Ref 8.3]. Generic calculations are also performed to generate the "Span and Support
Load Tables" using the simplified pipe design methods, based on the analysis procedures
provided in this Design Criteria. This Design Criteria is the analysis basis and the analysis
procedure for the pipe stress analysis of RPP-WTP in accordance with the ASME B31.3
Code and the DOE seismic design requirements in DOE-STD-1020-94.

3 Design Requirements and Criteria

3.1 Design Codes and Requirements

The design Code of RPP-WTP is ASME B31.3, Process Piping [Ref 8.1]. This project is
also required to meet the DOE seismic requirements as specified in DOE-STD-1020-94 [Ref
8.2]. Due to the stringent seismic requirements for different levels of seismic safety
protections, a more realistic seismic analysis methodology provided in ASME Section III
Code [Ref 8.4] may serve as a model for the details missing from ASME B31.3.

In compliance with seismic requirements as specified in Reference 8.2, either the response
spectrum method or the UBC static method is used for the seismic analysis of the piping
systems. A 5% continuous damping, as specified in Table 2-3 of the Preliminary Safety
Analysis Report [Ref 8.38], shall be used when performing piping analysis using a response
spectrum method.

. ASME B31.3 Code - Process Piping

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-GO4B-00001
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This Code provides the basic design principles and formulas for the design of Chemical
plants and petroleum refinery piping. The Code defines the pressure, temperature, and
forces applicable to the design of piping, and states the considerations that shall be given
to various effects and their consequent loadings. Those loadings are due to weight
effects, dynamic effects (such as earthquake or wind effects), thermal expansion and
contraction effects, etc. The Code also specifies stress criteria such as limits of
calculated stresses due to sustained loads and displacement stress range, and limits of
calculated stresses due to occasional loads, etc.

" Uniform Building Code (UBC)

The UBC [Ref 8.5] provides the design earthquake loads, and the design rules for the
design of buildings and other structural systems that are regulated by this Uniform
Building Code. The UBC has treated piping systems similar to other mechanical
equipment. The UBC is commonly used and is accepted in the design of fossil power
plants, petro-chemical and other industrial facilities and is the required standard by
DOE-1020-94 [Ref 8.2] for PC-1 and PC-2 SSCs. Therefore, those RPP-WTP piping
systems that are SC-Ill including SC-II(Chem) and SC-III(Non-Chem) or SC-IV will
be designed using the UBC to calculate the static loads.

" ASCE 7-98 - Minimum Design Loads for Buildings and Other Structures (ASCE)

The ASCE [Ref 8.9] provides the design rules and method required for evaluation of
wind loads. The ASCE is commonly used and is accepted in the design of fossil power
plants, petro-chemical and other industrial facilities and is the required standard by
Safety Requirements Document 24590-WTP-SRD-ESH-01-001-02 [Ref 8.19].
Therefore, those RPP-WTP piping systems that are exposed to wind loads will be
designed using the ASCE to calculate the wind loads.

" ASME B16.5 Pipe Flanges and Flanged Fittings

Flanges may be designed per ASME B16.5 [Ref 8.6], or the flange joint may be
evaluated in accordance with the design rules of ASME B31.3 Code for this project.

" Valve/In-Line Component/Instrumentation Qualifications

The design and analysis of piping systems shall be performed so that non-hand-wheel
valves and in-line components that are important to safety are subjected to
seismic/dynamic acceleration less than:
" 4.54g for SC-I & II valves and in-line components. This value is a resultant

acceleration of X, Y & Z (SRSS) directions and is equivalent to a test or analysis
done to 4.5g biaxial in accordance with IEEE-382 [Ref 8.60] with a 1.4 margin as
required by DOE-1020-94 [Ref 8.2].

" 5.78g for SC-II & IV valves and in-line components. This value is a resultant
acceleration of X, Y & Z (SRSS) directions and is equivalent to a test or analysis

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-GO4B-00001
Page 7



24590-WTP-DC-PS-01-001, Rev 6
Pipe Stress Design Criteria including "Pipe

Stress Criteria" and "Span Method Criteria"

done to 4.5g biaxial in accordance with IEEE-382 [Ref 8.60] with a 1.1 margin as
required by DOE-1020-94 [Ref 8.2]. Note that the above value applies for
dynamically analyzed systems. SC-II and SC-IV systems utilizing the UBC static
analysis method will automatically meet the 5.78g limit (see Section 4.5.2(a)).

Notes:
1. When operator weight and location is provided, model the valve with operator

weight and location in ME101 computer model.
2. When valve CG location is not available, use 2/3 of valve assembly overall

height as CG location.
3. For the valves w/o automatic operator, valve qualification is governed by the

stress check at the valve ends in the ME101 detailed analysis.

3.2 Pipe Classifications

The design Code for the piping systems of RPP-WTP is ASME B31.3 Code. Piping
systems shall be designed for pressure effects, weight effects, thermal expansion or
contraction effects, and dynamic effects, etc., in accordance with the design rules of ASME
B31.3 Code.

The piping classified by seismic categories along with their seismic analysis methods and
acceptance criteria are provided in Table 2-6 of the Preliminary Safety Analysis Report [Ref
8.38].

3.3 Load Combinations and Acceptance Criteria

According to ASME B31.3 Code, in addition to internal pressure and external pressure
loads, the applicable loadings considered in the pipe design shall be classified as sustained
loads, displacement strains, and occasional loads. This is required because the design
criteria for sustained loads, displacement strains, and occasional loads are different. They
are defined as follows:

Sustained Loads -

Displacement strains -

Occasional loads -

These loads include the weight of piping components, insulation, and
other superimposed permanent loads supported by the pipe. The
weight of the medium transported or the medium used for the test is
also considered as a sustained load.
These loads include thrusts and moments that arise when the free
thermal expansion and contraction of the piping system is prevented
by the restraints or anchors. The effects of movements of piping
supports, anchors, and connected equipment shall be considered as
this category as well.
Earthquake loads, wind loads and the dynamic fluid transient loads
due to the excitation of the contained fluid.

The following are the load combinations considered in the design of ASME B31.3 Piping:
1. Internal Pressure Stress

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-G04B-00001
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Hoop stresses due to internal pressure are considered safe when the wall thickness of the
piping component including any reinforcement, meets the requirement of the Code [Ref
8.1]. The compliance to meet these requirements has been established by the piping
group. Longitudinal stress due to internal pressure is included in the Code stress
calculation.

2. Longitudinal Stresses SL

The sum of longitudinal stresses in any piping component due to pressure, weight, and
other applicable sustained loads shall not exceed Sh. Longitudinal stresses shall be based
on the nominal outside diameter and the end-of-life (corroded) thickness, as required by
ASME B31.3 [Ref 8.1, Para. 302.3.5].

For SC-II(Non-Chem) and SC-IV piping, the weight plus pressure stress is limited to
0. 8 Sh, based on Appendix 10. This limitation may be exceeded (but not to exceed 1.0Sh)
if it can be shown that the sum of seismic, weight, and pressure stresses meet 1.33S
when the seismic stresses are determined using the strict UBC limitations, as explained in
Appendix 10. When the SC-II(Non-Chem) and SC-IV piping weight plus pressure
stresses exceed 0. 8Sh, the approval of the Stress EGS is required.

3. Allowable Displacement Stress Range SA

The computed displacement stress range SE in a piping system shall not exceed the
following displacement stress range SA. In compliance with ASME B31.3 [Ref 8.1,
Paragraph 319.3.5], the analysis and stresses shall be based on nominal outside diameter
and thickness.

SA =f(1.25 S, + 0.25 Sa), as defined in Equation (la) of Reference 8.1.

SA =f[1.25 (S, + Sh) - SL], as defined in Equation (lb) of Reference 8.1, where

f = stress range reduction factor, as defined in Equation (Ic) of Reference 8.1
Sh = basic allowable stress at maximum metal temperature expected during the

displacement cycle under analysis, from Table A-1 of ASME B31.3 Code.
Sc = basic allowable stress at minimum metal temperature expected during the

displacement cycle under analysis, from Table A-I of ASME B31.3 Code.

4. Limits of Calculated Stresses due to Occasional Loads

a) SC-I. SC-Il and SC-II Piping containing a significant Chemical release hazard
(SC-III(Chem)), or any Black Cell piping

The sum of the longitudinal stresses due to pressure, weight, other sustained loads (SL)
and the stresses produced by occasional loads (S,,), such as wind, earthquake, or fluid
transient, shall not exceed 1.33Sh per ASME B31.3 Code. Longitudinal stresses shall be

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-GO4B-00001
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based on the nominal outside diameter and the end-of-life (corroded) thickness, as
required by ASME B31.3 [Ref 8.1]. Earthquake loads for SC-I, SC-II and any piping
located in the Black cells are calculated using Simple Excitation Response Spectrum
methods with 5% continuous damping and the Complete Quadratic Combination (CQC)
for modal combination [Section 3.2.7 of Ref 8.56] using nominal dimensions. The
converted response spectra are documented in References 8.31 and 8.32 for the HLW and
PTF facilities, respectively. The occasional loads should be combined by the square root
of sum of squares (SRSS) method. Earthquake loads need not be considered as acting
concurrently with wind.

b) SC-HI piping without containing a significant Chemical release hazard (SC-II(Non-
Chem)) and SC-IV piping

The sum of the longitudinal stresses due to pressure, weight, other sustained loads (SL)
and the stresses produced by occasional seismic loads (Sc) shall be less than or equal to
3.OSh, but not greater than 2.0S, as specified in Reference 8.38, where

Sh is as defined above, and
Sy= yield strength at design temperature. ASME B31.3 Code par. 302.3.2(e) refers the

user to ASME Section II part D Table Y-1 [Ref 8.4] for the yield strength at
temperature.

For SC-HI, including SC-III(Chem) and SC-III(Non-Chem), and SC-IV piping,
earthquake loads are established based on Uniform Building Code (UBC) Formula 32-2
and the pipe stresses are calculated using the UBC static method, using nominal
dimensions for load calculation and the end-of-life (corroded) thickness for stress
calculation.

The sum of the longitudinal stresses due to pressure, weight, other sustained loads SL and
the occasional stresses S,, produced by occasional loads such as wind or fluid transient
shall not exceed 1.33 Sh (per ASME B31.3 [Ref 8.1]). Longitudinal stresses shall be
based on the nominal outside diameter and the end-of-life (corroded) thickness, as
required by ASME B31.3. The occasional loads are combined by the square root of the
sum of the squares method. However, earthquakes need not be considered as acting
concurrently with wind.

4 Pipe Stress Analysis

4.1 Analysis Methods

For the purposes of this criteria document, the following definitions apply:
Critical Piping is that which requires a formal ME101 computer analysis, see Appendix 8.
Non Critical Piping is that which does not require a formal ME101 computer analysis.

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-G4B-00001
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Piping systems shall be designed to prevent the effects of temperatures, pressures, weight,
and dynamic loads from causing the following failures:

a) Failure of piping or supports from overstress or fatigue due to pressure cycling and
thermal cycling;

b) Leakage at joints; or
c) Detrimental stresses or distortion in piping and valves or in connected equipment

resulting from excessive thrusts and moments in the piping

To demonstrate a piping system meets Code stress criteria, the following analysis
approaches may be used:

1. No Formal Analysis

a) Duplicates, or replaces without significant change, a piping system operating with a
successful service record

b) A piping system can readily be judged adequate by comparison with previous
analyzed systems.

c) A piping system determined to be non-critical and judged to be free from design
concerns such as deflection, clearance, thermal expansion/contraction, critical nozzle
allowable, etc. Critical piping may be identified using the list in Appendix 8.

2. Formal Analysis

a) Simplified or approximate method may be applied only if used within the range of
configurations, similar boundary conditions and load patterns for which their design
adequacies have been demonstrated. This is normally shown by a generic
calculation. Using "Span and Support Load Tables" may be considered as this
approach.

b) Acceptable comprehensive methods of analysis include analytical and chart
methods that provide an evaluation of the forces, moments, and stresses due to
various load effects. This is usually performed by a manual calculation using
existing analytical equations or charts on an individual case. This is not cost
effective for mass production.

c) Comprehensive analysis for all piping components in the piping system. This is
performed based on the most realistic design condition by taking into account stress
intensification factors for any piping component. It is performed for all the stress
evaluations to meet the stress criteria as specified in Section 4.9, Computer Analysis
Using ME101, under various load considerations.

In summary, comprehensive analysis using ME101 shall be performed for SC-I, SC-Il,
SC-III(Chem) piping and critical piping as identified in Appendix 8, and simplified analysis

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-GO4B-00001
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using "Span and Support Load Tables" should be performed for SC-III(Non-Chem) and SC-
IV piping. A comprehensive analysis for a pipeline should also be performed to qualify:

- A group of pipelines with similar pipe layout, if it is judged to be technically justifiable.
- The pipe design of a SC-III(Non-Chem) or SC-IV pipeline that deviates significantly

from the design permitted by Span Tables.

In case of a piping system interaction with two different seismic category (SC) pipe classes,
the piping shall be designed to the seismic design with the lowest SC number, if it is not
feasible or practical to isolate them. The technical approach shall comply with the criteria for
the piping of the lowest SC number. For instance, SC-III piping with respect to SC-I piping
shall be designed using the more stringent analysis approach and design criteria required for
SC-I piping. The model of pipe stress analysis shall be extended up to the first anchor or
overlap suppoits on the SC-III piping. Two rigid supports in each global direction and one
change in direction of the pipe are considered sufficient to isolate the piping for overlap.

4.2 Pressure Design

The compliance of pressure design required per Section 304 of ASME B31.3 is demonstrated
in the pipe design for determining required pipe thickness [Ref 8.53 & 8.54].

4.3 Flexibility Analysis

Piping systems shall have sufficient flexibility to allow for thermal expansion or contraction
or movements of piping supports and terminals. To accept the piping flexibility, a pipe
flexibility analysis (formal analysis as provided in 4.1.2) or an engineering judgment (no
formal analysis as provided in 4.1.1) is required to demonstrate that the stress criterion
specified in Section 4.9.2 has been met. For specific guidance regarding when a formal
flexibility analysis is required, see Section 4.3.4.

1. Design input for flexibility analysis

a) Properties of piping materials such expansion coefficient, modulus of elasticity,
allowable stress.

b) Pipe ISO to show pipe configuration, pipe sizes and pipe schedule, support and
anchor locations, types of supports, etc.

c) Temperatures of various operating modes and corresponding imposed movements
from support/anchors to determine the displacement stress ranges.

2. Deleted

3. Comprehensive analysis - using computer program ME101
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Input 3-D pipe mathematical model including all pipe dimensions, pipe material
properties, piping component types and design temperatures into computer program
ME101 to determine the dimensional change of the piping system due to the change in
temperature. As the piping system is constrained from free expansion or contraction by
the connected equipment and restraints, it will be displaced from its unrestrained
position. The stress ranges proportional to the total displacement strains are then
determined at any piping component, with stress intensification factors per Appendix D
of the ASME B31.3 Code. If an SIF is not available in ASME B31.3, use of a suitable
SIF shall be justified.

The stress range SE is calculated between the design temperature and the minimum
operating temperature. If no minimum operating temperature is below the ambient
temperature 700F, the temperature range shall be determined between the design
temperature and the ambient temperature 700F. For most piping systems, analyzing for
the design temperature may be the most critical case for the design of the piping system.
However, some piping systems may have more than one operating temperature
including temperature below ambient. It is imperative that the pipe stress engineer
determines the worst thermal condition for which the flexibility analysis should be
performed. In cases where it is not possible to determine the worst case by engineering
judgment, it is necessary to perform flexibility analysis for each of the significant
thermal modes.

4. Analysis Approaches

Per the ASME B31.3 Code requirements, all piping, regardless of classification, is
required to meet the flexibility requirements whether by using formal analysis or by
engineering judgment. Based on the previous experience of piping systems with
successful service, the analysis approaches are provided as follows [Ref 8.38]:

a) For piping systems with the maximum operating temperature not greater than
150F, no formal flexibility analysis is required. However, pipe stress engineer
reviews and ensures that there are no significant externally imposed
displacements such as movements due to anchor or nozzle displacements,
connected piping, or building settlements.

b) For piping systems with the maximum operating temperature not greater than
250"F and properly routed with adequate flexibility, formal flexibility analysis is
also not required. However, where the piping systems are SC-I/SC-II, connected
to major/sensitive equipment, or will have significant externally imposed
displacements, a formal flexibility analysis is required.

c) For piping systems with the maximum operating temperature above 250*F, formal
flexibility analysis is required.

d) Per Reference 8.19, for piping systems that contain welds that are to be vacuum
box leak tested and have design temperatures greater than or equal to 150 0F, a
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comprehensive flexibility analysis shall be performed in accordance with ASME
B31.3.

4.4 Weight Analysis

1. General Requirements of Weight Analysis

Sustained loads include weight loads, such as the weight of the piping, piping
components, insulation, contents, and other superimposed permanent loads, and live
loads such as snow load of 15 lb/f 2, volcanic ash loads of 12.5 lb/f& for SC-I & SC-I
piping, and snow load of 15 lb/fl2, volcanic ash loads of 5 lb/ft2 for SC-III (Chem and
Non-Chem) & SC-IV piping [Tables 4-1 & 4-2 of Ref 8.19]. Note that snow and
volcanic ash loads apply only to exposed piping outside the buildings. These additional
loads apply only to weight analysis and are not required to be combined with seismic per
section 1612.3.1 of UBC [Ref 8.5]. In addition, it is reasonable to assume that the snow
and volcanic ash will not remain on the pipe during seismic or wind events.

One of the characteristics of snow or volcanic ash is that it is like powder. Buildup of a
powder-like substance on a round surface such as a pipe will result in accumulation in
the shape of a triangle and not a rectangle, which is common for a flat surface. Hence,
any excess of snow or volcanic ash will fall off. In addition, since snow loads envelope
volcanic ash live loads, qualifying the pipe for live loads of 15 lb/ft2 addresses the
requirements for both snow and volcanic ash.

The main purpose of weight analysis is to support the piping system to meet the criterion
specified in Section 4.9.1, and to limit the piping sag to 1/4" or less. This is to avoid
creating low points (pockets) in the piping between supports if no slope is taken into
consideration, and to avoid system drainage problems.

For development of Span and Support Load Tables for RPP-WTP piping, sag is limited
to 0.25 inch, or the pipe stress due to weight load is limited as specified in Appendix 1,
whichever provides the shortest span length.

Rigid vertical supports should be provided to the piping system based on the weight
analysis where possible. If the piping system is operating at higher temperature, spring
hangers may be required at locations near equipment or a connected header due to large
differential movements.

2. Analysis Approaches

In general, a formal analysis is required to determine the piping sag and the pipe
stresses.

a) "Span and Support Load Tables", provided in Appendix 2, may be used for
SC-III(Non-Chem) and SC-IV piping. Using spans less than or equal to the weight
span specified in the Span Tables for SC-III(Non-Chem) and SC-IV piping indicates
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that the sustained load requirement of ASME B31.3 is met and will also ensure that
the lower 0.8Sh limit is met, due to the limitations on pressure stresses.

b) Comprehensive analysis using ME101 is required for SC-I, SC-I, and SC-III(Chem)
piping, and for critical piping as identified in Appendix 8 in order to perform the
Code check for sustained load.

4.5 Seismic Analysis

1. Code Requirements of Seismic Analysis

ASME B31.3 Code requires piping systems be designed for occasional loads such as
earthquake to meet the design criteria specified in Section 4.9.3, to ensure that the piping
systems will be able to perform their seismic safety function.

2. Seismic Analysis Techniques

Seismic analysis is performed using static methods or dynamic methods. Each method
consists of several steps such as seismic load determination, methods of applied loads,
pipe model selections, and methods of determining the pipe responses, etc. For RPP-
WTP, the static method based on the Uniform Building Code is used for SC-III(Chem),
SC-III(Non-Chem) and SC-IV piping except for black cell piping. The response
spectrum method is used for dynamic seismic analysis of SC-I and SC-II piping and all
black cell piping. These methods are described as follows:

a) Static Method Using the Uniform Building Code

This method establishes the lateral seismic force, Fp, on piping systems using the
nominal pipe wall thickness for defining loads as detailed in Section 4.9 and is based
on Equations 32-2 and 32-3 and Zone 2B of UBC [Ref 8.5] as follows:

0.7CIW, : F, = aCI 1+ 3 W(4I
0.7CIW~ - pW op '13~' 4CIWp

where
Ca = Seismic Coefficient, as set forth in UBC Table 16-Q, taken as 0.24 for

WTP (see below)
Ip = Importance Factor specified in UBC Table 16-K, taken as 1.50 for SC-II

piping and 1.0 for SC-IV piping for WTP
Wp = The weight of an element or component
Fp = Total design lateral seismic force (as defined in UBC 1632.2)
a, = In-structure Component Amplification Factor from UBC Table 16-0
Rp = Component Response Modification Factor from UBC Table 16-0
h, = Element or Component elevation with respect to grade, not less than 0.0
hr = Structure roof elevation with respect to grade
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The following list indicates the requirements that are used to develop loads for SC
IIIIV piping and supports:

" Lateral and vertical seismic loading, with the vertical force, Fy, equal to 2/3 the
lateral force, which is consistent with typical Nuclear Power Plant (N.PP)
requirements

" Lateral force applied in both horizontal directions consistent with typical NPP
requirements

" The three directions of force (both horizontals and the vertical) combined SRSS
" No reduction factor applied to the earthquake load
" a, =2.5 for piping (UBC Table 16-0, maximum possible value)
" R,= 3.0 (UBC Table 16-0, Item 3B) for piping and for supports that don't use

Concrete Expansion Anchors (CEAs) or have a buckling issue
" R, = 1.5 for non-ductile failure modes based on Table 16-0, Item 4B (buckling,

CEA pullout)

Determination of the seismic coefficient, Ca, is described in section 8.1.6, 1997
Uniform Building Code Soil Profile Type, of the WTP geotechnical investigation
report (Shannon & Wilson 2000) [Ref 8.61]. The coefficient is based upon the soil
profile type and the UBC Seismic Zone 2B classification.

F, and F, shall be distributed in proportion to the mass distribution of the piping
system. To determine the pipe stresses and support loads using static methods, either
of the following two approaches may be used:

" Simplified or approximate method

This method uses the single span beam with the assumed end conditions as the
pipe mathematical model, and applying the lateral and vertical seismic forces (F
and F,) to the model to determine the pipe stresses and support loads. This
method is used to develop the "Span and Support Load Tables" for earthquake
load as provided in Appendix 1, Span Method Criteria.

* Comprehensive Static Analysis using ME101

This method applies UBC static lateral and vertical seismic loads to the mass
distribution of the piping system model to determine the pipe stresses and support
loads. The piping system model is the same as that for comprehensive ME101
flexibility analysis and comprehensive ME101 weight analysis. This analysis will
provide more realistic results than those from the "Span and Support load Tables"
using a single span beam model. When using ME101, F is applied in both
horizontal directions with F, in the vertical, and the results are combined by
SRSS.

* In-line Component Accelerations Based on UBC Static Methods
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With C = 0.24, and I, conservatively = 1.5, and considering both horizontal
directions of load and 2/3 the horizontal for the vertical, the resultant maximum
acceleration for a valve or any in-line component is:

(4-0.24-1.5y +(4-0.24-1.5+ -(3.4.0.24-1.5) =2.25g

Applying the 1.1 factor required in DOE- 1020-94, page 2-20 (assuming the
equipment is tested):

Ares (test) = 2.48g peak

Since this is lower than the value cited in Section 3.1 for SC-III in-line
components, in-line devices tested as described in Section 3.1 will automatically
meet UBC maximum static accelerations.

b) Dynamic Seismic Analysis - Response Spectrum Method with 5% Damping

Response Spectrum Method is the most common dynamic seismic analysis method
for piping systems used by the nuclear industry.

Facility Structures are approximated by mathematical models to permit analysis of
responses due to earthquake motions. For piping systems or equipment that are not
analyzed as part of the building structural model, the Stress EGS should consult with
CS&A for the use of floor response spectra curves. Both horizontal and vertical floor
response spectra are computed from time history motions of the structure at various
floor elevations or other support locations of interest.

A comprehensive dynamic seismic analysis using in-structure response spectra
required per Reference 8.2 is performed using ME101 for SC-I, SC-II piping and all
black cell piping to ensure meeting the occasional load requirement. In the response
spectrum analysis, the piping system shall be modeled in accordance with Section
7.2.2.2.2 (b) of the Seismic Analysis and Design Criteria [Ref 8.7]. The peak values
of particular responses of interest are determined for each mode. The total response
may be obtained by combining the peak modal responses by the CQC modal
combination method. Reference 8.56 approves CQC as a method for considering
closely spaced modal effects. The residual rigid response is then combined with the
modal response, again in compliance with Reference 8.56. In combining the effects
due to tri-axial excitations, the natural frequencies, mode shapes, and the loads for
each mode of the piping system are first determined. The load for each mode for
unit-generalized response is the product of the stiffness matrix, the mode shapes, and
the mode participation factors. When this product is multiplied by the generalized
response determined from spectrum curves, the load for each natural mode results.
The combined earthquake-induced response is then computed by the SRSS method of
the three earthquake components [Ref 8.56].
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Motions in a piping system dissipate energy from the system. The phenomenon of
this kind of energy loss is called damping. For the WTP project, the damping value
of 5% is used for piping [Ref 8.2].

The following Inelastic Energy Absorption Coefficients (F) shall be used in piping
stress analysis for SC-I and SC-I piping [Table 2-6a, Ref 8.38]:

Component F,, Value
Butt Joined Groove Welded Pipe 1.50
Socket Welded Pipe 1.25
Threaded Pipe 1.15
Equipment and Pipe Supports 1.50

However, Inelastic Energy Absorption Coefficients (F,,) shall remain equal to 1.0 for
the following:

" Calculating piping displacements
" Calculating loads and/or accelerations on active equipment that must function

during and after the seismic event
" Calculating loads on components that exhibit non-ductile failure modes (buckling,

concrete expansion anchor pull out, cast-iron standard components)
" Calculating pipe support attachment interface loads to be used in evaluation of

CS&A components

3. Analysis Approaches

The earthquake loads are different from facility to facility, and the response spectra
curves are different from elevation to elevation. Therefore, seismic analysis shall be
performed by Formal Analysis approach using either the simplified approximate method
or comprehensive computer analysis.

"Span and Support Load Tables" are developed based on simplified or approximate
methods and UBC requirements for SC-III(Non-Chem) and SC-IV piping. The detailed
design basis is provided in Appendix 1. Using spans less than or equal to the seismic
span specified in "Span and Support Load Tables" in Appendix 2 indicates that the
occasional load requirement of ASME B31.3 is met for piping design of SC-III(Non-
Chem) and SC-1V piping.

"Formal Analysis - response spectrum analysis" always provides more realistic results
and the results are less conservative than those using simplified or approximate methods.
Therefore, if the support span of a SC-III(Non-Chem) or SC-IV piping system deviates
from that specified in the span and support tables and can not be justified, the piping
system will be qualified using "Formal Analysis" by ME101 for weight, flexibility and/or
seismic analysis to reduce the conservatism.
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In case the actual support span is less than that specified in "Span and Support Load
Tables", the support load may be adjusted to the actual support span by interpolation.
Appendix 2 provides span load tables at maximum span with lateral support at every DW
support, every other DW support and every third DW support for this purpose.

4.6 Analysis for Wind Loads - For Exposed Piping Only

ASME B31.3 Code requires that the effect of wind loading be considered in the design of
exposed piping. ASME Code B31.3 Paragraph 301.5.2 states that the method of analysis
may be as described in ASCE 7 [Ref 8.9], Minimum Design Loads for Buildings and Other
Structures, or the Uniform Building Code [Ref 8.5]. The ASCE 7-98 [Ref 8.9] is used as
the basis for wind load analysis for the RPP-WTP project [Ref 8.19].

For wind load analysis, the design wind pressures are determined per ASCE and applied to
the pipe in any horizontal direction using static analysis. The design wind pressures per
Equation 6-20 of ASCE 7-98 are determined for any height in accordance with the
following formula:

F = qGCfAf

where
F = design wind force (lb)
q, = wind velocity pressure evaluated at height z above ground (lb/f)

(I, = wind importance factor as set forth in Table 4-1 and 4-2 of Ref 8.19
(Note 1)}

G = gust effect factor (Note 2)
Cf = force coefficient (Note 3)
Af = pipe projected area normal to the wind direction (ft)

Per Tables 4-1 and 4-2 of Reference 8.19, the straight wind speed is 91 miles per hour, 3-
second gust, at 33 ft above ground for SSCs without NPH Safety Functions SC-III & SC-IV,
and 111 miles per hour, 3-second gust, at 33 ft above ground for SSCs with NPH Safety
Functions SC-I & SC-II.

Notes:

1) Use I,= 1.00 (part of q)
2) G should be 0.85 for piping, per ASCE 7-98 Section 6.5.8 [Ref 8.9]
3) Cf is force coefficient taken as 0.7, per ASCE 7-98 Table 6-10.
4) It is recommended to use exposure category "C" [Ref 8.9, Section 6.5.6].

The wind analysis is to be performed using static method assuming the wind to come from
any horizontal direction. For piping with segments mostly in global directions, enveloping
the results of global x-wind and global z-wind is acceptable. For piping with global as well
as skewed segments, SRSS of the results of global x-wind and global z-wind is acceptable.
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Wind loads and seismic loads do not have to be taken concurrently. Wind loads are also
considered as occasional loads and are considered as Soc in Section 4.9.3 as required by
seismic category of the piping. However, wind loads are kept to 1.33 Sh in all seismic
category piping.

Since only a few piping systems may require analysis for wind loads, no simplified or
approximate methods such as Span Tables are provided here. If required, ME101 has the
capability to perform the above analysis as required by the B31.3 Code and ASCE 7-98.

4.7 Simplified Methods (Using Span Tables)

In order to simplify the analysis process, a simple pipe mathematical model has to be
established. The simple pipe model usually consists of a single span of one or two
dimension pipe layout with conservative end conditions and simple loading conditions.

a) Simplified Methods for Flexibility Analysis

Simplified Methods for flexibility analysis are effective for piping with simple layout
and end conditions. The main purpose of simplified method is to determine the offset
length or expansion loop to absorb the expansion/contraction movements imposed by
its connected pipe or equipment. If necessary, a comprehensive analysis using a
computer program such as ME101 may be used to obtain realistic results from
thermal expansion/contraction and imposed thermal anchor movements.

b) Simplified Methods for Weight and Seismic Analyses - Span Tables

As weight analysis is a simple static analysis with gravity load only, a simplified
weight analysis in general provides a reasonably accurate result in comparison to the
result of a comprehensive computer analysis. Therefore, the "Span and Support Load
Tables" for weight loads, generated based on the simplified method provided in
Appendix 1, Span Method Criteria, should be used for SC-I(Non-Chem) and SC-1V
piping.

The "Span and Support Load Tables" were developed for straight insulated pipe with
and without water content. Piping with different insulation materials and specific
gravities than those used in developing the span tables should be accounted for when
applying the Span and Support Load Tables into the design of SC-III(Non-Chem) and
SC-IV piping.

The span tables were originally developed based on nominal wall thickness. In
addition, a calculation [Ref 8.27] was prepared to justify the span tables to account
for mechanical, corrosion, and erosion allowance in accordance with ASME B31.3
Code. The guidelines for using the span tables are specified in Section 4.10.2.

The static seismic analysis based on UBC is used to develop the span and support
load tables for SC-III(Non-Chem) and SC-IV piping. Design of SC-III(Non-Chem)
and SC-IV piping by fully applying the "Span and Support Load Tables" is
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considered as meeting the Code requirements for occasional load, and no further
analysis is required.

Pipe support loads for a straight pipe per the Span Tables have proven to be
approximately the same as those from ME101 analysis per Reference 8.15. For a
complicated three-dimensional piping routing with concentrated weight, in-line
equipment, and more turns, the support loads from an ME101 study run may be more
realistic than those from the Span Tables; loads from the study run may be used for
pipe support design provided that ME101 input and the requested results are
documented as an attachment to the support calculation.

Separate analysis to document the design of non-critical SC-III(Non-Chem) and SC-
IV piping systems is not required when Span Tables are used, provided that the
design is consistent with the limitations for using the Span Tables as described in
Engineering Design Guide for Pipe Stress [Ref 8.57], and the supports are designed
with the loads specified in Span Tables, as allowed per project procedures [Ref 8.3 &
8.41]. The signature of the stress engineer on the piping isometric signifies that the
design meets the span and flexibility requirements.

4.8 Deleted

4.9 Computer Analysis Using ME101

ME101, Linear Elastic Analysis of Piping Program, is a family of computer programs that
performs design analysis of piping systems, does various Code compliance checks, and
produces complete calculation packages excluding project required manually attached
information. The program is based on the finite pipe element method to calculate the
response of piping systems subjected to a variety of loading conditions. Static analysis is
performed for weight loading, thermal expansion loading, wind loading, seismic anchor-
movement loading, building settlement, and static seismic loading such as UBC earthquake
loading, etc. Dynamic analysis is performed for earthquake events using response spectrum
methods or time history methods. Transient events, such as water hammer loads, can also
be analyzed with modal time history or direct integration methods.

ME101 input keyword "CODE=B31399" meets all Code requirements of B31.3, 1996 and
is acceptable for use on the WTP project per Reference 8.43.

Note that paragraphs 1 through 5 below describe how MElOl calculates applicable stresses.
Since WTP uses a mixture of nominal thickness (loads, displacement stresses) and end-of-
life thickness (sustained and occasional stresses), the ME101 analysis is run using nominal
dimensions. The resulting stresses are then corrected as explained in Section 4.10 to
account for the end-of-life thickness.

1. Longitudinal Stresses SL
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PD
SL = - + Ss s Sh [Ref 8.1, Paragraph 302.3.5(c)]

4t.

PD
The longitudinal pressure stress of - may be determined by the equation of

4t,

Pd2

SIP = D 2 -d 2

where
S, = the longitudinal stress due to weight and other sustained loads.
Sip = the longitudinal pressure stress.
P = design pressure
D = pipe outside diameter
t, = nominal thickness of pipe; for corrosion/erosion and mechanical

allowance consideration see Section 4.10
d = pipe inside diameter; for corrosion/erosion and mechanical allowance

consideration see Section 4.10

2. Displacement Stress Range SE - used as the criteria in the design of piping for flexibility

SE SA

where
SE is the displacement stress range due to thermal displacements (constrained
from free expansion or contraction), reaction displacements and externally
imposed displacements such as seismic anchor movements, see paragraph 319.4.4
of Reference 8.1.

SA = f(1.25S, + 0.25S4)

where
f= stress range reduction factor defined in equation (1c) ASME B31.3.

= 1 if the equivalent number of full displacement cycles during the expected
service life of the piping system is less than 7,000.

f may be taken as unity for the initial design of RPP-WTP piping systems.
However, the Pipe Stress EGS should consult with Mechanical Systems for
service life system operation thermal cycles. If the expected number of thermal
cycles in the service life of any piping system exceeds 7,000 cycles, Equations
(1c) and (ld), or the Stress-Range Reduction Factorsf in Table 302.3.5 in ASME
B31.3 shall be applied.

3. Longitudinal Stresses due to Pressure, Sustained loads, and Occasional loads

3.1. For SC-I, SC-Il, and SC-II piping containing a significant Chemical release
hazard (SC-II(Chem)) or any piping in black cells
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SL + S + So, : 1.33Sh [Ref 8.1, Paragraph 302.3.6(a)]
4t"

3.2. For SC-HI without containing a significant Chemical release hazard
(SC-III(Non-Chem)) and SC-IV Piping

SL + sP Sc S 3.OS , but not greater than 2.0 Sy [Ref 8.38, Table 2-6]
4t.

where

S,, is the longitudinal stress produced by occasional seismic loads.

For Soc based on wind or fluid transient loads for SC-III(Non-Chem) & SC-IV piping:

SL s PD +S,+ S.c 33Sh [Ref 8.1, Paragraph 302.3.6(a)]
- 4t.

4. The pipe stresses S,, Sc, and SE shall be calculated from the bending moments and
torsional moment at the piping component in the piping system as follows:

SSSE S24 S'2

where

h = Y )+(M. ) = resultant bending stress
Z

S,= torsional stress, --
2Z

M,= torsional moment

M,= in-plane bending moment

M,= out-of-plane bending moment

ii = in-plane stress intensification factor

i, = out-of-plane stress intensification factor

Z = section modulus of pipe

The three moment components (M, ,,M) are calculated at the same location of a

piping component in the piping system due to sustained load, occasional load and
displacement strains, respectively.

In performing pipe stress analysis for sustained and occasional loads using ME101, the
longitudinal and occasional stress checks shall be performed per Section 4.10.1 below to
meet Para. 302.3.5 (c) and 302.3.6 (a) of ASME B31.3 Code [Ref 8.1].
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5. Seismic Anchor Movement (SAM)

Pipe stress analysis for the effects of SAM should be evaluated as Displacement Stress
Range SE. The application of SAM to pipe supports (same building/facility) in the pipe
stress analysis is simplified in the following:

(1) SLAB-WALL Joints: In-Phase in all directions and at all elevations
(2) Vertical SAM:

o If on the same slab: In-Phase
o If on different slabs:

(A) If on the same elevation
(a) If there is a vertical support on wall (i.e., penetration, etc.):

- Supports on slabs: In-phase
- Supports on wall: Out-of-Phase

(b) If no vertical support on wall:
- Supports on slabs: Out-of-Phase

(B) If on different elevations: Out-of-Phase

Refer to Reference 8.29 and Reference 8.30 for the seismic displacements in HLW and
PTF facilities, respectively.

The impact from seismic anchor movement may be insignificant and the analysis of
SAM may not be necessary if either of the following conditions is met [Ref 8.15]

Condition 1 (All limitations of this condition must be satisfied)
a). Relative SAM between structural elements such as wall penetration, floor box,

etc. and first adjacent support is less than 1/8" in any direction, or 1/16" for first
support from a nozzle

b) Pipe nominal size is 6" and smaller

c). Displacement stress range is less than 70% of thermal piping Code stress
allowable SA for piping schedules 40 & 80 and less than 65% -for piping with
schedule 10S

d) The distance of adjacent support from the effected SAM is not less than 80% of
the weight span specified in Span Tables (Note: This is an offset span that
absorbs the SAM by bending)

e) Maximum SIF for the piping subjected to SAM is 2.1

Condition 2 (All limitations of this condition must be satisfied)

a) The piping system is analyzed utilizing ME 101 (comprehensive stress analysis)
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b) Relative SAM between structural elements such as wall penetration, floor box etc.
and first adjacent support is less than 1/16" in any direction

c) Displacement stress range combined with pressure and longitudinal stresses

(sustained) are less than 90% of the piping Code stress allowable SA+Sh

4.10 Consideration of Mechanical, Corrosion, and Erosion Allowance

The ASME B31.3 Code requirements for mechanical, corrosion and erosion allowance shall
be incorporated in pipe stress calculations as follows:

4.10.1 ME-101 Analyzed Piping

Two confirmatory longitudinal stress checks for the eroded/corroded condition, sustained
and occasional, shall be performed for each pipe stress calculation. These stress checks
shall be completed prior to assigning a confirmed/committed status to any of future stress
calculations.

A. Sustained Stress Check, SL = longitudinal stress due to pressure and weight,

SL + S , psi < 1.0 SA (SC-I, SC-II, SC-III(Chem));
4t,

5 0.8 Sh (SC-III(Non-Chem), SC-IV; see Section 3.3.2 for
discussion)

using

1. Nominal weight for load calculations and
2. Corroded (reduced) wall properties for stress calculations

PD
The longitudinal pressure stress S, = - may be determined by the equation of

4t

P(d+2c) 2  P(D-2 )2
S = or

D2 -(d + 2c)2  D2 -(D -2t .) 2

Where
Ss = the longitudinal stress due to weight and other sustained loads, see Section

4.10.1.C below
Sip = the longitudinal pressure stress
P = design pressure
D = pipe outside diameter
d = pipe inside diameter
te = eroded/corroded thickness of pipe, = t, - c
t, = nominal thickness of pipe
c = mechanical, erosion, and corrosion allowance
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Longitudinal stresses [Ref 8.1, Para. 302.3.5(c)] are re-calculated based on weight
moments from ME101 output with corroded section modulus plus pressure stress from
design pressure with corroded wall thickness. Nominal pipe weight and pipe content are
considered in the longitudinal stress calculations. The sustained load stress ratio is
calculated by dividing the calculated longitudinal stresses by the Code stress allowable.
The sustained load stress ratio shall be 5 1.0 for SC-I, SC-Il, and SC-III(Chem) and 5 0.8
for SC-III(Non-Chem) and SC-IV (see 3.3.2 for discussion and permitted changes).

Sustained Longitudinal Stress Check due to pressure and weight under corrosion/erosion
consideration shall be performed directly using the ME101 Report Writer. The standard
Excel sheet/instructions in Appendix 7A may be used at the discretion of the Pipe Stress
EGS.

B. Occasional Stress Check, SL = longitudinal stress due to pressure, weight and occasional
load,

PD
SL = -- + S, + Sc, psi, < 1.33 Sh (for SC-I, SC-Il, and SC-II(Chem) piping) or

4tc

< 3.0 Sh, but not greater than 2.0 S. [for SC-III(Non-Chem)
and SC-IV piping] (See Note 3 for additional restrictions)

where

Soc = the longitudinal stress due to occasional load, see Section 4.10.1 .C
Sh = basic allowable stress at maximum metal temperature, (psi)
Sy = yield strength at temperature, (psi) using

1. Nominal weight for load calculations
2. Corroded (reduced) wall properties for stress calculations
3. For wind and fluid transient loads the stress limit is 1.33 Sh, regardless of seismic

category

Stresses due to occasional loads are re-calculated based on occasional moments from the
ME101 output with corroded section modulus. Occasional stresses [Ref 8.1, Para.
302.3.6 (a)] are calculated by combining stresses due to sustained loads with stresses due
to occasional loads, such as wind or earthquake loads. The occasional load stress ratio is
calculated by dividing the calculated occasional stress by the allowable stress. The
occasional load stress ratio shall be less than or equal to 1.0.

Longitudinal Stress Check due to pressure, weight and occasional loads under
corrosion/erosion consideration shall be performed directly using the ME101 Report
Writer. The standard Excel sheets/instructions in Appendix 7B may be used at the
discretion of the Pipe Stress EGS.
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C. The pipe stresses S, and Soc shall be calculated from the bending moments and torsional
moment at the piping component in the piping system as follows:

S,,S", = S+4S7

where

= j(0.75iM ) +(0.75i.M 0 )

Z

M
S= torsional stress, '

2Z,

M,= torsional moment

M = in-plane bending moment

M,= out-of-plane bending moment

i = in-plane stress intensification factor from Appendix D of the ASME

B31.3 Code
i, = out-of-plane stress intensification factor from Appendix D of the ASME

B31.3 Code
Z, = reduced section modulus of pipe for S, and S,, in consideration of

erosion/corrosion

Per the Code interpretation 1-34 [Ref 8.44] of ASME B31.3, 0.75i, or 0.75i, is
used in the calculation but shall not be less than 1.0. Note that Code Case 178
[Ref 8.59] issued at a later date reaffirmed Code interpretation 1-34. Axial loads,
which are included in the Code Case equation, are typically small for piping and
are, therefore, ignored. This treatment is in compliance with Table 2-6 of the
PSAR [Ref 8.38].

4.10.2 Piping Qualified by the Span Tables [Ref. 8.27]

The current RPP-WTP Span Tables shall be used for the pipe sizes (with mechanical,
corrosion, erosion allowance of up to 50% of the nominal wall thickness) listed in
Tables 2.2 and 2.4, which address the majority of piping at the WTP project. The
following pipe sizes with wall thinning of 50% or more shall require further review:

Table 4.1 Piping with Erosion/Corrosion Allowance 50% or Greater

PipeSchedule E/C c, % of Pipe Classes Requiring Further Review
Size Scedl (in) E/C

1/2 80 or 80s 0.125 85% C.S.: C14A, C14B; Alloy: N14A; S.S.: S14A
3/4 80 or 80s 0.125 81% C.S.: C14A, C14B; Alloy: N14A; S.S.: S14A

1 80 or 80s 0.125 70% C.S.: Cl4A, Cl4B; Alloy: Nl4A; S.S.: S14A;
W32A*

1-1/2 40S 0.0937 65% C.S.: None; Alloy: N14A; S.S.: W32A*
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1-1/2 80 or 80s 0.125 63% C.S.: C14A, C4B; Alloy: N14A; S.S.: S14A,
S14E, S14F

2 40S 0.0937 61% C.S.: None; Alloy: None; S.S.: W32A*
2 80 or 80S .125 57% C.S.: C14A; Alloy: N14A; S.S.: S4A, S14E

3 80 or 80s 0.125 58% C.S.: C14A; Alloy: N14A; S.S.: SI4A, S14E,
S14F

4 80 or 80s 0.125 53% C.S.: C14A; Alloy: N14A; S.S.: S14A, S14E,
S14F

6 80S 0.25 58% C.S.: None; Alloy: None; S.S.: S14D
8 80S 0.25 50% C.S.: None; Alloy: None; S.S.: S14D

* Inner (core) pipe of jacketed pipe system (outer pipe (jacket) has corrosion = 0.0")

Additional requirements may include a review of the existing pipe elevations and/or
performance of a detailed ME 101 stress analysis as follows:

A. Piping located at elevations (or below):
+23 ft in HLW,
+28 ft in PTF,
+3 ft in LAW,
+2 ft in LAB

is acceptable per the existing Span Tables; no further analysis is required.

B. For piping located at elevations:
+40 ft in HLW,
+56 ft in PTF,
+28 ft in LAW,
+27 ftin LAB

ME-101 analysis is required for:

Pipe SceueE/C, c,, % of
SchedulezeE/C Pipe Classes Requiring ME-101 Analyses

1/2 80 or 80s 0.125 85% C.S.: C14A, C14B; Alloy: N14A; S.S.: S14A
3/4 80 or 80s 0.125 81% C.S.: C14A, C14B; Alloy: N14A; S.S.: Sl4A

C. For piping located at the following elevations (and above), ME-101 analysis is
required for all pipe sizes and pipe classes listed in Table 4.1:

+71 ft in HLW,
+98 ft in PTF
+48 ft in LAW,
+36 ft in LAB
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5 Computer Analysis Procedures

5.1 General Procedure

A pipe mathematical model needs to be established in order to perform the pipe stress
analysis using a computer program. The mathematical model shall include the pipe
dimensions and geometry, pipe material, piping component types, support types and
support locations, and the loading conditions.

5.2 Pipe Mathematical Model

A pipe mathematical model is used to represent the piping system and its boundaries in
sufficient detail based on its pipe classification such as SC-I and SC-II, SC-I(Chem) or
SC-III(Non-Chem) and SC-IV in order to obtain realistic analysis results per Project design
requirements.

The boundaries of a piping system are located at anchors such as equipment nozzles,
penetrations, or intermediate structural support anchors, or at free ends. In some cases, the
boundaries also can be at locations where the "De-couple Criteria" per Section 5.3 apply
and a fictitious fixed point of the piping system may be assumed.

The model includes piping coordinates and properties such as pipe diameters, pipe wall
thickness, pipe materials, support locations and support types. Pipe fittings/piping
components and welded joints if necessary should be modeled as well. At each
fitting/piping component or welded joint in the piping system, the stress intensification
factor (SIF) per Appendix D of ASME B31.3 Code shall be specified. For anchors, a SIF
of 2.1 should be specified to account for welded attachments, anchor plates, etc. For
response spectrum analysis, for valves with operators offset from the valve body, the
operator weight should be modeled at its center of gravity. It is preferable to model small
cantilever vents and drains with the large process pipe. If the design of vents and drains are
not available at the time the larger process pipe is analyzed, it is acceptable not to include
them in the pipe mathematical model. However, the effects of vents and drains should be
addressed later in either a revision of the stress calculation, or in a separate calculation.

5.3 De-coupled Analysis

The following de-coupled criteria may be used for de-coupling of branch pipe analysis if
either of the following conditions is met:

" If the pipe moment of inertia ratio is greater than 25
" If the nominal pipe diameter ratio is greater than 3
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De-coupling piping systems generally is not a significant issue for static analysis such as
UBC seismic analysis, thermal expansion or weight calculations. The following are
guidelines for de-coupling of the branch pipe analysis:

1) The analysis of the branch piping must include the thermal and seismic movements of
the run pipe at the intersection point. If SC-II or SC-IV piping is de-coupled from SC-
I and SC-H piping, the seismic displacements from SC-I and SC-II piping in terms of
SAM at the decoupled point should be considered in the design of SC-III and SC-IV
piping. The support loads due to the SAM case shall be considered as occasional loads
(note that SAM stress is considered as secondary stress similar to thermal stress). For
SC-III and SC-IV branch piping de-coupled from either SC-IU or SC-IV piping, the
requirement for SAM analysis is determined by the stress engineer. The analytical
approach of SAM is specified in Section 4.9.5.

2) If an anchor or rigid constraint on the branch pipe significantly restrains the movement
of the run pipe, this branch pipe should not be decoupled. Instead, the branch pipe up
to its anchor or the nearest three-way restraint or sufficient overlap restraints should be
included in the model of the run pipe.

3) The branch pipe including the mass effects such as a valve or in-line equipment close to
main run should be included in the mathematical model of the run pipe if more precise
magnitude of reaction is required at terminal points (i.e., equipment, penetration, etc.)

4) The connecting component such as sockolet, weldolet, latrolet, un-reinforced branch,
etc., shall be appropriately specified at the branch/run intersection location to get proper
stress intensification factors in both the run pipe and branch pipe during analysis.

5.4 Considerations of Support Design in Pipe Stress Analysis

1. Rigid Supports in Thermal Expansion Analysis

A free thermal expansion analysis is initially helpful to locate rigid supports at points of
zero thermal movement (inflection points).

Rigid supports for weight and seismic shall permit expansion and contraction of the
piping. To accomplish this, rigid supports used as guides such as U-bolts or seismic
bumpers with small gaps of 1/16" are practical. Using a support gap in analysis to
reduce either the weight or thermal load should be avoided whenever possible.
However, when it is necessary to use gapped supports, the analysis should follow the
guidelines specified in Appendix 9. For high temperature piping, snubbers may be
practical based on a design point of view. However, they are prone to premature lock-
up and are costly to maintain. Therefore, snubbers are not recommended unless there is
absolutely no practical alternative. Snubbers are not permitted for the piping systems in
black cells.

2. Spring hangers are considered to take deadweight only and no seismic load. Snubbers
are not considered as effective in weight and thermal expansion analysis. If the analysis
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is based on design cold loads, then it should be stated clearly in the hanger guidance in
order to design the travel range of the spring hanger. Spring hangers shall not be used in
the black cells.

3. Pipe Supports are to be designed for normal operating loads and occasional loads.
Therefore, pipe stress analysis shall provide the following loads for each support:

Normal Operating loads - Weight*, or
Weight* + Thermal

* If there are no temporary supports to resist hydro test load, the
pipe support shall be qualified with hydro load specified in
hanger guidance.

* Weight also includes live loads
Occasional Loads - Normal Operating* + Earthquake, or

Normal Operating* + Wind, or
Normal Operating* + Other Fluid Transient Load if exist.**
* Weight also includes live loads
** In some cases, a fluid transient load may occur at the same

time as earthquake or wind load. In this case, SRSS may be
used to combine two occasional loads. Wind and earthquake
loads do not need to be considered as acting concurrently.

The upward thermal and seismic load can be offset by weight for any piping. For the
vertical supports on SC-II and SC-IV piping, if the maximum positive thermal load
plus positive seismic load is less than the deadweight, the vertical support does not need
to be double-acting. However, for the vertical supports on SC-I and SC-II piping, the
vertical supports should be double-acting unless the piping is also qualified with
specific vertical supports inactive in the seismic run, as defined in the hanger guidance
(note that the seismic average downward loads of the adjacent supports should be added
manually to this support (only downward)).

Where vertical deadweight supports in the 3D Model are designed to contact or are in
close proximity (<1/8") to other support steel or CS&A steel, these vertical deadweight
support points shall be analyzed per the requirements specified in the previous
paragraph, identified with support numbers on the appropriate isometric, and reflected
on the parent support, as applicable.

Under the following circumstances, the points in the 3D Model may not be considered
as support points and no support tag number is required even though there is the
possibility of lateral or upward contact with pipe support or CS&A steel:
" The point is not modeled as a support point in the piping stress analysis.
* Clearance is greater than the thermal displacement at the point.
* Piping with design temperature less than 150*F and the total thermal growth at the

point is judged to be less than 1/8".
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5.5 Modeling of Piping Components in ME101

To perform a pipe stress analysis, the pipe mathematical model of the pipe system, design
conditions and the loading input and their combinations are required as input in ME101.
ME101 data separates the data field of 80 characters into four regions. They are functional
tag, node map, nodal increment, and engineering data.

Functional tag is to identify the key functions such as RUN (Load case definition), HED
(General heading information), ANC (Anchor description), CMB (Load combination
definition), OLA (Code compliance stress check), etc. CMB and OLA are all preset for
each seismic category piping, and need not be reset for each calculation

Node map is the simple way to layout the mathematical model of a piping system. The
node map is defined by a FROM field and a TO field between column 4 to 6, and 7 to 9,
respectively. The finite element model is automatically created as each node is defined. A
From field does not need to be input if the TO node is connected from the previous node.

Node increment is to describe the node geometry. They are divided into four individual
columns, i.e., the increment of Dx (Column 10-20), Dy (Column 21-31), Dz (Column 32-
42), and elbow radius. The format of each of these column employs engineering notation,
such as feet-inch-fraction input.

Engineering data field is from column 51 to 80. It is reserved for inputting the
engineering design data of this unique node point using Class-B keywords, or to the pipe
segment beginning from this node point using Class-A keywords. Class-A keywords
include OD (outside diameter), THICK (pipe wall thickness), TEMP (pipe temperature),
LBS/FT (weight density distribution), etc. The Class-A keyword implies the properties are
passed to the next node or next element until the value of same keyword is redefined.
Class-B keywords include ADDWT (additional weight), TEE (tee type identification), SIF
(stress intensification factor), etc. -The Class-B keyword is applied to that unique node and
that unique element only.

The major task of a pipe stress engineer is to follow the Stress ISO's to establish the pipe
mathematical model by defining the node map and node increments, and to identify the
engineering data of each node or element.

For more details, pipe stress engineers should refer to "ME 101 User Manual" [Ref 8.55].

5.6 Summary of Analysis Results

The purpose of pipe stress analysis is to demonstrate that all piping components in the
piping system have met the Code requirements and seismic requirements as specified in
Section 4.9.

ME101 provides the stress summary for each piping component specified as a nodal point.
The calculated stresses at each nodal point per criteria specified in Section 4.9 are
compared with the Code allowable, respectively. The stress intensification factor for each
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nodal point (piping component) is also identified. In addition, the maximum calculated
stress for each equation for the entire piping system is identified by the nodal point and
listed in the stress summary sheet. The pipe stress engineer shall review and ensure that all
piping components meet the Code requirements.

The displacements in local and global coordinates of each nodal point for each loading
condition are also shown in the computer output. The pipe stress engineers should review
these data to avoid pipe interference problems, ensure proper slope requirements are
maintained, and to relocate the seismic supports at the zero or minimum thermal movement
locations when possible.

The forces and the displacements at each support in local and global coordinates are shown
in the computer output. The three forces and three moments at the nozzles are also shown
in the output. The support loads and the displacements shall be given to the pipe support
designer to design the support details. The forces and the moments of the nozzles shall be
evaluated with the nozzle allowable specified in Reference 8.22 or per project approved
data for vessel nozzles, or per Code criteria or vendor data as applicable (e.g., pumps, etc.).

5.7 Documentation of Calculation Packages

Pipe stress calculations are required to meet the applicable Quality Assurance (QA)
procedures specified in Engineering Department Project Instructions. The documentation
of each calculation package in engineering calculation preparation, checking, and approval
shall follow the procedures specified in References 8.3, 8.20 and 8.41. The use of
computer software shall be per the requirements of Reference 8.17.

ME101 Report Writer has been designed to create the calculation package in the format of
a report to meet the unique requirements of the above project procedures. The Report
Writer is constructed directly from the input design data and the output data stored in the
ME101 master file.
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6 Interface with Other Disciplines

6.1 Interface with the Layout Group

The layout group routes the pipe and transmits the stress ISO's to the Stress Group for
analysis. The pipe stress engineer performs the stress analysis per Code requirements and
coordinates any required routing changes with the layout group. The fabrication
isometrics shall be reviewed and signed by the Pipe Stress EGS or designee.

6.2 Interface with the Pipe Support Designer

The pipe support designer is responsible for designing the pipe supports and determining
the support locations based on the availability of structural steel, pipe racks, etc. The
stress engineer coordinates with the pipe support designer for any changes to the original
support configuration, support location, or support types.

If pipe stress analysis is done based on ME101, then the Pipe Stress Group issues the pipe
support design loads table to the Pipe Support Group for the design of support details. If
the pipe stress is completed based on the span method (tables), transmittal of support
loads is not required.

6.3 Interface with Mechanical Systems Group

The system operating modes, pressures, temperatures, thermal cycles, specific gravity,
nozzle loads and the fluid transient and thrust loads from relief valves are generated by
the Mechanical Systems Group. The Stress Group needs to coordinate with Mechanical
Systems for the timely issuance of that information, and to ensure the analysis meets
those requirements.

6.4 Interface with CS&A Discipline

CS&A is responsible for generating the floor response spectrum curves for piping stress
analysis. CS&A is also responsible for designing and qualifying building structural
members. Coordination with CS&A regarding supporting piping from building structural
members is primarily the responsibility of the Pipe Support Group.

6.5 Interface with Piping and Valve Engineering

Piping & Valve Engineering is responsible for developing the piping material classes
such as piping schedules, corrosion/erosion rates and flange ratings that provide
important design input data for pipe stress analysis.
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7 Special Stress Analysis

7.1 Pipe Local Stress Analysis at Welded Attachments

1. General Design Consideration

According to Subsection 321.3 of ASME B31.3 Code, structural attachments shall be
designed so that they will not cause undue flattening of the pipe, excessive localized
bending stresses, or harmful thermal gradients in the pipe wall. It is important that
attachments be designed to minimize stress concentration, particularly in cyclic
services.

Welded attachments are those shear lugs, shoes, saddles, stanchions, and structural
anchors, etc., welded to piping systems. The use of welded attachments requires
additional engineering hours and increases construction and fabrication cost.
Therefore, welded attachments should be minimized on large bore pipe and not used on
small-bore pipe (pipe sizes 2" and smaller) or any thinner than Sch4O pipes unless
justified by stress engineer.

Welded attachments should be standardized. The design should be simple such as
rectangular or circular cross section made of tube steel or pipe to facilitate analysis.
Irregular cross sections (such as channel, wide flange, cross configuration, etc.), are not
recommended. To perform local stress analysis, similar welded attachments should be
grouped together and the number of analyses should be kept to a minimum using
engineering judgment.

2. Analysis Approach

The industry practice to ensure the attachment designs meet the ASME B31.3 Code
requirements is to perform the pipe local stress analysis based on Welding Research
Council Bulletin No. 107 [Ref 8.21] or by using stress intensification factor methods
(SIF methods).

a) MEI0l/LS is written based on WRC Bulletin No.107 [Ref 8.21], and is used to
determine local stresses at welded attachments. Local stresses should be added to
the pipe stresses calculated per equations provided in Section 4.10.1 and compared
with the appropriate allowable stresses as specified in Sections 7.1.1 and 7.1.2. In
the local stress analysis, the additional loading due to friction (normal case and live
loads conditions only) needs to be considered.

b) SIF Methods

This method is to apply an appropriate SIF value at the welded attachment to
intensify the general pipe stress to determine the total pipe stress that is equivalent
to the general pipe plus local stress. The following are recommended SIF values:
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" When a stanchion is directly welded to the pipe, SIF of reinforced tee (RTEE)
may be used to calculate the pipe stress including local stress. In this case, the
stanchion should be included in the pipe model to represent the branch side of
the pipe.

" When a welded attachment consists of a stanchion and a partial wrapper plate
(5180' around the pipe circumference), SIF of RTEE may be used except that
the wrapper plate thickness can also be considered as reinforcement thickness in
the RTEE SIF calculation. Local stresses at the pipe/wrapper plate can be
calculated using MEIOl/LS.

" Welded attachment with 3600 wrapper plate, the stresses due to attachment are
no longer local in nature as the plate is not a pressure boundary any more. The
interface weld between wrapper plate and the pipe should be analyzed using a
fillet weld SIF = 1.3 or that per note 14 in Appendix D of B31.3 in the pipe
stress analysis.

" Standard welded attachments AP (anchor plate), AW (axial stop), and ZL (riser
clamps - lugs) may be analyzed using SIF = 2.1, provided that the following
conditions are met:
* The support is modeled and evaluated in strict compliance with the loading

and eccentricity limitations of the Engineering Design Guide for Pipe
Support [Ref 8.46].

* Pipe schedule is limited to schedule STD and higher
* Allowed loads and associated local stresses are listed for lugs AW or ZL in

Reference 8.58, including the limitations.

" Welded attachments on fittings such as elbows, tees, etc., should be avoided.

" Welded attachments should be avoided on thin-wall pipe. Local stress analysis
utilizing ME101 local stress module (LS or FE), shall be performed for welded
attachments on 5S, 10S, or other thin-wall pipe.

" For standard supports on insulated lines, it is recommended to use SIF = 2.1 to
account for saddles, shoes, etc. This will conservatively cover the support
whether a welded attachment is used or not. This does not apply for stanchions,
which should be addressed as noted previously.

3. Acceptance Criteria

ASME B31.3 Code does not provide the stress criteria for local stress analysis. The
following Criteria are established based on the Code Cases N318 (rectangular) or N392
(hollow circular) of ASME Section III [Ref 8.49 and 8.50], ASME Section VIII Code
(Fig 4-130.1) [Ref 8.4] and industry practice.
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7.1.1 For SC-I, SC-Il, and SC-III(Chem) Piping

a) Primary membrane stress check

Ss = P + S, + S.+5 l1.8Sh
4t,, O m

Note: Sc is a stress due to DBE seismic load, or to wind or fluid transient load.

Where
Sm, = local primary membrane stress due to weight and occasional loads such as

earthquake or wind or fluid transient load

P, D, t,, S,, Soc and Sh are defined in Section 4.10.

b) Primary plus secondary stress check

PD+S,+ Sc+SE +S 3.OSh
4t,

Where
S, = the local primary plus secondary stress due to weight, occasional loads,

plus secondary loads such as thermal expansion load

P, D, t,, Ss, Sc and Sh are defined in Section 4.10, and SE is defined in Section 4.9.

7.1.2 For SC-III(Non-Chem) and SC-IV Piping

Only primary membrane stress check with occasional loads is required for piping.

PD
+P + + + S,, + 3 . 0Sh, but not >2.0 Sy (seismic)

4t,

5 1.8Sh (wind, fluid transient)

Note: Stress limits of the above equation are the same limits that apply to piping
without local stress (see section 4.9.3.2).

Where
S.1 = local primary membrane stress due to weight and occasional loads such as

earthquake, wind, fluid transient

P, D, t, S,, S, and Sh are defined in Section 4.10.

b) Primary plus secondary stress check
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Primary plus Secondary stress check (without seismic) is not required, since
gross pressure boundary integrity is all that is required for SC-Il & SC-IV
piping. Hence, local stress evaluation checkfor secondary stress (through - wall
bending) is not required.

All piping stresses evaluated per Sections 7.1.1 and 7.1.2 are combined by absolute sum
method.

7.2 Nozzle and Anchor Qualifications

An anchor is a rigid restraint to provide essentially complete fixation (i.e., ideally provide
full constraint against three deflections and three rotations of the pipe on any of three
reference axes). An equipment nozzle is not primarily designed as an anchor for the pipe
and may not be designed as rigid as a structural anchor. However, it provides significant
constraint in three deflections and three rotations on the pipe. Since in general the
flexibility of the nozzle is not provided by the vendor, a nozzle may be considered as an
anchor in the pipe stress analysis.

A structural anchor is primarily designed to provide six way restraint. Therefore, it meets
the definition of a pipe anchor in pipe stress analysis. Structural anchors are very often
designed to analytically separate the pipeline from each side of the anchor. This. type of
anchor is called an intermediate structural anchor. The loading from both sides of the
anchor shall be combined per paragraphs a) thru c) in Section 7.2.2 and applied to the
design of the anchor.

7.2.1 Nozzle Qualification

a) Nozzle Load Consideration

Nozzle loads on equipment are one of the controlling parameters in the design of a
piping system. Nozzle reactions are a function of the piping routing, support
configuration, and operating conditions.

For vessel nozzle qualification, pipe stress engineers shall perform pipe stress analysis
to demonstrate that the pipe reactions at the vessel nozzle are below the nozzle
allowable loads specified in Reference 8.22 or project approved data. Nozzle load
qualification for rotary equipment, such as API610/AP1685 pumps, shall follow their
governing Codes or project approved vendor nozzle data.

b) Nozzle Load Evaluation

Pipe reaction loads are generally tabulated in the Hanger Guidance as individual
weight, thermal and seismic loads and as combined design loads.

For SC-I, SC-U, and SC-II(Chem) piping, the calculated pipe reaction loads shown in
the Hanger Guidance should be compared with the nozzle loads provided in Reference
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8.22 or project approved data, or sent to the Vessel Group for approval via
Correspondence Control Number (CCN).

The nozzle loads on pressure vessels should be qualified based on the following two
cases:

1. Weight + Seismic
2. Weight + Seismic + Thermal

This load combination is consistent with the WRC 107 [Ref. 8.21] method of
qualifying local stresses in the vicinity of the nozzle to shell interface for primary and
primary plus secondary stress. Per Engineering Specification for Pressure Vessel
Design and Fabrication, 24590-WTP-3PS-MVOO-TOO01 [Ref. 8.22], "Seller shall
design nozzles according to the methods of WRC-107, WRC-297, or finite element
analysis as applicable."

Individual weight evaluation on pressure vessels may be performed if needed.

Seismic should include seismic inertia, seismic anchor movement and dynamic
transient loads, as applicable, and they may be combined by the square root of sum of
squares (SRSS) per Paragraph (4) below. Per Section 3.7.4 of Reference 8.22, if the
maximum operating temperature is less than 350F, the thermal loads on Table Al thru
Table A4 of Reference 8.22 must be reduced by a scale factor of (X-70)/(350-70), in
which X is the maximum operating temperature of the vessel. The vessel maximum
operating temperature is specified on the vessel data sheet, and should be used to
calculate the reduction, unless noted otherwise. In addition, each individual nozzle load
(e.g. F,, Fy, Fz, M., My, and M,) from the analysis shall satisfy its corresponding nozzle
allowable load instead of qualification by SRSS of nozzle loads, unless approved by the
Pipe Stress EGS on case-by-case basis.

For non-critical SC-II(Non-Chem) and SC-IV piping with no thermal
expansion/contraction and external thermal anchor movement concerns, connecting to
any non-ITS vessels or sumps, routed and supported per the "Span and Support Load
Tables", and accepted by a pipe stress engineer, the nozzles may be considered as
acceptable.

If the pipe reactions do not meet the nozzle allowable, the following are some
approaches to reduce the nozzle loads:

(1) Using pipe maximum operating temperature to qualify the nozzle load instead
of the design temperature.

(2) Consider nozzle flexibility in ME101. This is to include the vessel shell
stiffness to reduce the rigidity of the anchor and, therefore, reduce the nozzle
loads. Nozzle stiffness values may be obtained from WTP Mechanical Vessel
Group or utilizing ME101 capability to extract the vessel shell stiffness.
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(3) Using expansion joints to reduce nozzle loads. However, expansion joints are
not suitable for all service conditions. In some cases, it is more desirable to add an
expansion loop or modify the support types and/or support locations. Expansion
joints may be used only in accessible areas (not in Black Cells, for example).

(4) The pipe reaction loads with signs such as due to weight and thermal expansion
should be combined algebraically. The loads due to seismic inertia, seismic
anchor movement and dynamic transient loads should be combined by the square
root of sum of squares (SRSS) first, then combined absolutely with the loads with
signs.

(5) The nozzle thermal loads can be reduced by the use of hot modulus of elasticity
(Eh) as ME101 loads are calculated based on the cold modulus of elasticity (E).

(6) Reduce thermal load by modeling the first dead weight support inactive in hot
condition if the net movement (thermal plus weight) is upward. It may be
necessary to run two weight cases: one for cold condition in which all gravity
supports are active, and another case for hot condition in which any gravity
supports with net upward movement are considered inactive. The enveloped
results of these two weight cases will be used for Code compliance.

(7) If the calculated nozzle loads are still above the nozzle allowable, the loads
should be submitted to the Mechanical Vessel Group via CCN for review and
approval.

7.2.2 Anchor Qualifications

The main purpose of an anchor is to provide a complete fixation for the pipe system.
Therefore, it shall be designed to meet the specified pipe reaction loads as required.

An intermediate anchor has the pipe reaction loads from both sides of the anchor;
therefore, the loading combination for the intermediate anchor is determined as follows:

a) The pipe reaction loads with signs such as due to weight and thermal effects from
both sides of the anchor may be combined algebraically for the design of anchor
structure.

b) The pipe reaction loads without signs due to seismic inertia, seismic anchor
movement and dynamic transient loads may be combined by the square root of sum
of the squares (SRSS) from both sides. These loads are then combined by absolute
sum with the other pipe reaction loads with signs for the design of anchor structure.
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c) All the above combinations should be performed on the force component and
moment component levels.

d). Intermediate anchors for SC-II(Non-Chem) and SC-IV piping may be designed
based on the nozzle load tables specified in Appendix 3, multiplying the loads by
two.

e). For an intermediate anchor that has analyzed loads from one side and the other side
is non-analyzed pipe, the loading combination is determined in one of the following
three ways:

" To obtain non-analyzed pipe reaction load, use nozzle load table specified in
Appendix 3 and follow the provisions of a) thru c) of Section 7.2.2 to combine
the loads with analyzed side loads.

* Include portion of the non-analyzed pipe as overlap in the analysis and qualify
overlapped supports for greater of analyzed/Span table loads. The overlap
portion should include at least two supports in each direction of restraint, i.e.,
X, Y and Z direction restraints.

* For non-analyzed pipe use the same reaction loads as the analyzed side pipe
and follow the provisions of a) thru c) of Section 7.2.2 to combine the loads if
judged acceptable by Pipe Stress and Support EGS.

7.3 Dynamic Transient Forces on Closed Discharge Piping Systems

Pipe loads may be caused by the events due to transient fluid flow in closed discharge piping
systems. A fluid flow transient is often initiated by intentional actuation of some flow
control device (pump, valve, or rupture disc). The pipe stress engineer should pay attention
to the following three types of fluid transient forces if applicable:

(1) Transient unbalanced thrust load along the pipe run axis, tending to forcibly
displace the pipe and to set up pipe vibrations.

(2) Continually oscillating periodic force along any surface of the pipe tending to set up
steady state resonance vibrations.

(3) Transient pressure change tending to either burst or collapse the pipe.

Of these three forces, the first type is by far the most common dynamic problem for design,
and the attention of this Subsection will be directed toward that problem. The piping systems
that have this type of transient unbalanced thrust load are required to be identified by
Mechanical Systems engineers. Design calculations of dynamic transient forcing functions
normally are required to be generated by qualified fluid transient analysts using specialized
computer programs. The time history fluid dynamic transient forcing functions are then
provided to the pipe stress analysts for piping structural analysis using ME101. The pipe
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stresses due to fluid dynamic transient forcing functions shall be combined with earthquake
load or wind load using SRSS method and considered as SOC per Section 4.9.3.

7.4 Welding Tee

Either ASME B16.9-1986 welding tees that meet the requirements of ASME B31.3-1996 or
ASME B16.9-1993 welding tees that meet the requirements of ASME B31.3-2002 are
permitted in the RPP-WTP project per Appendix C, Section 26.0 of the SRD [Ref 8.19]. The
SRD also provides the requirements to meet the stress limits in accordance with the ASME
B16.9 welding tees specified in ASME B31.3-2002 [Ref 8.42]. Per the SRD, the flexibility
characteristic and stress intensification factors for ASMIE B16.9 welding tees shall be per
Table D300 of the ASME B31.3-2002 Code [Ref 8.42]. A pipe stress engineer may either
manually input the SIF based on the flexibility characteristic, or use TEE=EXTEE, and
specify RX=2.1r 2, where r2 is the mean radius of the run pipe.

If r, > 1. 8Db and T, > 1.5T, a flexibility characteristic of 4.4T/r2 may be used in accordance
with ASME B31.3-2002, where T is the nominal wall thickness of the matching pipe; r2 is
mean radius of matching pipe; r, is radius of curvature of external contoured portion of
outlet, measured in the plane containing the axes of the header and branch; T, is the crotch
thickness of tees; Db is outside diameter of branch.

7.5 Piping with D4/tc > 50

For B31.3 piping with outside diameter to thickness ratio (Ddtc) greater than 50, the
eroded/corroded section modulus Zc used to calculate bending stresses, M/Z, shall be
replaced by (1.3-0.006 D/t,)Ze, where D is outside diameter and tc is the pipe
eroded/corroded thickness. In order to fulfill this requirement for the pipe with Do/t greater
than 50, the pipe stress engineer should either calculate the bending stresses with (1.3-0.006
D,/t)Z or conservatively adjust the stress ratio from ME 01 output by a factor of 1/(1.3-
0.006 D/tc).

7.6 Black Cell Piping Systems

Piping within the black cells shall be analyzed to Seismic category I (SC-I) requirements, per
the Basis of Design [Ref 8.48, Section 16.4.2.7]. Black cell piping includes in-cell piping up
to and including the in-cell interface weld between a vendor's supply piece of through wall
equipment (such as a double wall pipe, joggle pipe (offset penetration), shadow box, floor
box, wall box, rack, or jumper nozzle platform) and black cell piping. For all piping that
extends from inside a black cell and is not welded directly to vendor supplied piece of
through wall equipment, the requirement for black cell piping shall be applicable up to the
interface 'weld in the pipeline immediately outside the black cell. Sections of piping that are
part of components and penetrate the black cell wall or ceiling shall meet the same
requirements as the black cell piping to which it attaches up to the interface weld in the
component piping immediately outside the black cell. See Figure 1 below for illustration.
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Figure 1: Example of Black Cell and Component Piping

Black cell piping extends between termination welds. Examples include the piping and welds
extending from Weld A to Weld F, from Weld B to Weld D, from Weld C to Weld H, and Weld
I to Weld J.

The piping procured as part of equipment and penetrating the black cell walls shall meet the
same design, fabrication, construction, testing, and inspection requirements as the black cell
piping to which it attaches to the first weld outside of the black cell. An example is the
component piping between Weld F and Weld G.

The piping procured as part of a jumper platform and penetrating the black cell wall shall meet
the same design, fabrication, construction, testing, and inspection requirements as the black cell
piping to which it attaches out to the first weld outside of the black cell. An example of this is
the piping between Weld D and Weld E.
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7.7 Piping Two over One Protection

The requirements for seismic interaction analysis/classification are provided in Reference
8.19, safety criterion 4.1-3. Briefly, these classification requirements are defined below:

a) SSCs whose failure under seismic loads could prevent an SC SSC with a seismic
safety function from performing that function shall be categorized as SC-II.

b) SSCs whose failure under seismic loads could prevent an SS SSC with a seismic
safety function from performing that function shall be categorized as SC-III.

c) SSCs whose failure under seismic loads could prevent an APC SSC with a seismic
function from performing that function shall be categorized as SC-IV.

Piping shall be analyzed to the minimum seismic requirement above when a two over one
protection issue is identified via hazards reviews.

7.8 Jumper Supports

The jumper piping system design shall comply with this Design Criteria except for the
special design jumper components such as connectors qualified by vendors. Seismic uplift
for jumper supports shall be avoided.

Note that a "Jumper" is a remotely removable assembly consisting of piping, dunnage,
remote end connectors and in some cases, in-line components such as valves or instruments.

7.9 Pipe Break (To be determined)

7.10 Wind Missile (To be determined)

7.11 Hydrogen In Pipes And Ancillary Vessels (HPAV) - (To be determined)

7.12 Buried Pipe

For the analysis of buried pipe, the recommendations of ASCE 4-98 Section 3.5.2 [Ref 8.56]
will be followed
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9 Appendices

9.1 APPENDIX 1, Span Method Criteria

Design Basis of Span and Support Load Tables
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DESIGN BASIS OF SPAN AND SUPPORT LOAD TABLES FOR WEIGHT AND
SEISMIC LOADS

1.0 Introduction

A piping system is normally supported by a series of supports, dividing the system into a
series of continuous spans. The spans of the piping system are limited by

1) Vertical supports for pipe weight; and

2) Two mutually perpendicular restraints to the pipe
" At each change of direction,
* At all concentrated masses,
* At each tee, or
" At the maximum spacing on straight runs of piping

This document is to establish the piping design criteria to meet the ASME B31.3 Code
requirements and to provide the methodology to determine the maximum support spans and
their support loads under such design conditions.

2.0 Weight Spans

a. General

The end condition of a pipe span for a pipe system under a series of supports is
approximately between the fixed end and the simply supported end. The maximum
deflection, bending moment and support load of pipe span with these end conditions under
uniformly distributed load are the average of the values from equations of Case 1 [Ref 8.16,
Page 2-296] and Case 15 [Ref 8.16, Page 2-301] and expressed below:

Deflection (A) = 2 [(5wL4/384EI) + (wL/384EI)] = 3wL/384EI

Moment load (M) = /2 [(wL2/8) + (wL2/12)] = 5wL2/48

Support load (R) = wL

Where
w = pipe weight per unit length
L = maximum pipe span between two supports
I= moment of inertia of the pipe
E = modulus of elasticity

b. Criteria
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The following is the basic criteria to develop the weight spans for SC-III(Non-Chem), and
SC-IV piping components:

1. Limit the maximum deflection of a pipe span inch, or limit the pipe stress due to
weight load to aw whichever provides the shortest span length.

A = 3wL4/384EI % inch, or

M = 5wL2/48 awZ/i (or iM/Z w, psi)
Where

a,= Pipe stress due to weight load
Z = Section Modulus

in which, a, ranges from 2,600 psi to 3,550 psi for carbon steel pipe, and 2,000 psi to
2,950 psi for stainless pipe. A lateral seismic restraint is required at every, every second,
or every third dead weight support.

Refer to Section 4.10.2 of this criteria for considering the mechanical / erosion / corrosion
allowances.

2. Limit the internal pressure to 400 psi for pipe schedules 40 and 80, and 200 psi for
schedules 10 and 20.

3. Stress intensification factor (SIF or i) per ASME B31.3 Code as follows:

SIP (or i)= 1.3 for fillet welds for pipe sizes 2" and below. (*)

SIF (or i) = 1.0 for butt welds for pipe sizes above 2 inch.

(*) Per Appendix D of B31.3 Code[Ref 8.1], for fillet weld joint, or socket weld flange or
fitting, i=2.1 (SIF) or i=2.1- TI C, but not less than 1.3. C, is the fillet weld length

identified in paragraph 328.5.2C of [Ref 8.1], and is 1.25 -T minimum but not less
than 1/8". For longitudinal stress by sustained loads and occasional loads, the use of
0.75-i is acceptable [Ref 8.44]. Therefore, i=0.75-2.1-(T/1.25- T)=1.26, use 1.3.

4. The weight spans and support loads in the Span and Support Load Tables are determined
as follows:

Weight Span, L is equal to the lesser of LI=(1/4-384EI/3w) 14 or L2=(a-48Z/5iw)
Support Load due to weight, R = wL

3.0 Deleted
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4.0 Seismic Spans based on the Uniform Building Code (SC-IIl(Non-Chem) and SC-IV
Piping components)

For SC-III without containing a significant Chemical release hazard (SC-III(Non- Chem))
and SC-IV piping components, the seismic spans are developed based on Section 7.3.4 of
Seismic Analysis and Design Criteria [Ref 8.7]. The lateral seismic force on systems and
piping components, Fp, is calculated per Formula (32-1) of the UBC Code, i.e.,

Fp= 4.0 Ca Ip Wp= 1.44 W

For vertical seismic force, F, = 2
3F = 0.96 W

where
Wp = the weight per unit length of piping component
Ca = 0.24
I = the importance factor, shall be taken as 1.5 for SC-III piping and 1.0 for SC-IV

piping [see Section 7.3.4 of Reference 8.7].
Mh = 5FLh2/48 where Lh is the distance between lateral restraints
Mh = 5FpL 2/48 where Lh is the distance between vertical restraints
Rh =FpLh
RV =FvL,

M = (Mh2+ MV2

The stress for SC-I and SC-IV piping components is calculated as follows:

PD M
-D + weight stress + i- < 3.OSh , but not greater than 2.0Sy.

4t, Z

where

t. = pipe nominal wall thickness
Z = pipe section modulus based on nominal wall thickness

The dead weight supports for SC-HI(Non-Chem) or SC-IV piping are not always designed as
double-acting supports. To account for that, the seismic span (L) is developed conservatively
based on the same span for calculation of horizontal and vertical moments. Therefore, the
seismic spans and seismic support loads for SC-III without containing a significant Chemical
release hazard SC-HI(Non-Chem) and SC-IV piping in Span Tables are determined as
follows:

PD Z 48
L & 3.OS, P-weight stress

4t. - i(1.44wy + (0.96wy 5

where
weight stress, o; = 5iwL2/48Z
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Sh = 20,000 psi for carbon steel, and Sh =16,700 psi for stainless steel
Rh = 1.44W L for lateral UBC seismic loads

R, = 0.96- W L for vertical UBC seismic loads

1" thickness of insulation with an assumed density of 8 lb/ft3 for pipe 1-1/2 inch and under
and 2" thickness of insulation for pipe 2 inch and above has been included into pipe weight
to develop the "Span and Support Load Tables". For the backup calculation for the "Span
and Support Load Tables" see Reference 8.15. For pipe insulation density other than 8 lb/ft3,
the span and support load should be adjusted based on the formula specified in "limitations
5" under Tables 2.2 and 2.4. Refer to Reference 8.15 for more detailed development of
"Span and Support Load Table" if needed.

Refer to Section 4.10.2 of this criteria for considering the mechanical / erosion / corrosion
allowances. The span tables listed in Appendix 2 comply with project requirements for
mechanical / erosion / corrosion allowances as documented in calculation 24590-WTP-P6C-
P4OT-00008 [Ref 8.27].
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5.0 Span Tables Seismic Load Reduction Factor based on the Uniform Building Code (SC-
III(Non-Chem) and SC-IV Piping components)

Section 3.3.4.b permits the use of UBC formula 32-2 for calculating the seismic loads and
stresses for SC-Ill & SC-IV piping, which results in reduction of applied seismic acceleration
on the piping and seismic support load.
Tables 2-2 and 2-4 are based on maximum horizontal acceleration of 1.44g and vertical
acceleration of 0.96g based on maximum seismic acceleration [g] in Formula 32-2 of the

UBC code as follow -> 4C.Ip

Table 1-1 Seismic Load Reduction Factor for SC-III(Non-Chem) support loads, Ductile
failure

Roof Floor Minimum Horizontal Vertical Reduction Reduction

Build. Elev Elev Horizontal Accl. Accl. Factor Factor
Accl. Horizontal Vertical

[t [f](1) (2) (3) (4) (5)
98 0.252 1.200 0.8 0.84 0.92
77 0.252 1.007 0.68 0.7 0.86

PTF 98 56 0.252 0.814 0.55 0.57 0.8
28 0.252 0.557 0.38 0.39 0.7
0 0.252 0.300 0.2 0.21 0.62

89 0.252 1.200 0.8 0.84 0.92
72 0.252 1.028 0.69 0.72 0.87

HLW 89 58 0.252 0.887 0.6 0.62 0.82
37 0.252 0.674 0.45 0.47 0.74
14 0.252 0.442 0.3 0.31 0.67
0 0.252 0.300 0.2 0.21 0.62

68 0.252 1.200 0.8 0.84 0.92

LAW 68 48 0.252 0.935 0.63 0.65 0.83
28 0.252 0.671 0.45 0.47 0.74
3 0.252 0.340 0.23 0.24 0.63

35 0.252 1.200 0.8 0.84 0.92
LAB 35 17 0.252 0.737 0.5 0.52 0.77

L-__ _0 0.252 0.300 0.2 0.21 0.62

Notes:

(1) UBC Formula 32-2 minimum seismic acceleration [g] as follows: 0.7CaIp

(2) UBC Formula 32-2 for seismic acceleration [g] as follows: a CI 1+3- <4C.I,RP h,. ) -

Note that I, for SC-III is 1.5 and R, for ductile failure is 3; all other coefficients are defined
in section 4.5.2

(3) Vertical seismic acceleration is 2/3 the lateral acceleration (see section 4.5.2)
(4) Horizontal seismic load reduction factor: this factor should be applied for supports design

loads per Span Tables 2-2 and 2-4 of this criteria, horizontal direction only
(5) Vertical seismic load reduction factor: based on gravity + vertical seismic acceleration over

1.96g. This factor should be applied for supports design loads per Span Tables 2-2 and 2-4
of this criteria.
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Load Reduction Factor for SC-IV support loads, Ductile

Build. Roof Floor Minimum Horizontal Vertical Reduction Reduction
Roof Floo Horizontal. Al Vrcl Factor Factor
Elev Elev Acci. AcciAc ccci. Horizontal Vertical

[ft] [IN (1) (2) (3) (4) (5)
98 0.168 0.800 0.54 0.56 0.79
77 0.168 0.671 0.45 0.47 0.74

PTF 98 56 0.168 0.543 0.37 0.38 0.7
28 0.168 0.371 0.25 0.26 0.64
0 0.168 0.200 0.14 0.14 0.58

89 0.168 0.800 0.54 0.56 0.79
72 0.168 0.685 0.46 0.48 0.75

HLW 89 58 0.168 0.591 0.4 0.41 0.72
37 0.168 0.449 0.3 0.32 0.67
14 0.168 0.294 0.2 0.21 0.61
0 0.168 0.200 0.14 0.14 0.58

68 0.168 0.800 0.54 0.56 0.79

LAW 68 48 0.168 0.624 0.42 0.44 0.73
28 0.168 0.447 0.3 0.32 0.67
3 0.168 0.226 0.16 0.16 0.59

35 0.168 0.800 0.54 0.56 0.79
LAB 35 17 0.168 0.491 0.33 0.35 0.68

0 0.168 0.200 0.14 0.14 0.58

Notes:

(1) UBC Formula 32-2 minimum seismic acceleration [g] as follows: F, 0.7C.IW,

(2) UBC Formula 32-2 for seismic acceleration [g] as follows: C j 1+3 ) <4C.I,

Note that I, for SC-IV is 1.0 and R, for ductile failure is 3, all other coefficients are
defined in section 4.5.2

(3) Vertical seismic acceleration is 2/3 the lateral acceleration, see section 4.5.2
(4) Horizontal seismic load reduction factor: this factor should be applied for supports design

loads per Span Tables 2-2 and 2-4 of this criteria, horizontal direction only
(5) Vertical seismic load reduction factor: based on gravity + vertical seismic acceleration

over 1.96g. This factor should be applied for vertical supports design loads per Span
Tables 2-2 and 2-4 of this criteria.
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9.2 APPENDIX 2, Span and Support Load Tables

1) Table 2.1 - Deleted

2) Table 2.2 - Span and Support Loads for SC-I(Non-Chem) and SC-IV C. S. Piping
(For Mechanical / Erosion / Corrosion Allowances > 50% of The Nominal Wall
Thickness, See Section 4.10.2)

3) Table 2.3 -Deleted

4) Table 2.4 - Span and Support Loads for SC-1I(Non-Chem) and SC-IV S. S. Piping
(For Mechanical / Erosion / Corrosion Allowances >50% of The Nominal Wall
Thickness, See Section 4.10.2)
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TABLE 2. 1 - Span and Support Loads for SC-I, SC-1I, and SC-Ill(Chem) C. S. Piping (For Reference Use)
Deleted
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TABLE 2.2 - Span and Support Loads for SC-ll(Non-Chem) and SC-IV C. S. Piping

(For Mechanical / Erosion / Corrosion Allowances >50% Of The Nominal Wall Thickness, See Section 4.10.2)
A). Lateral Seismic SuEport at Every Third Weight Span

Wei Span Seismic Span Support Loads (Ibs)
pipe size sch ft ft ft ft Weight Seismic

Empy i w/ water Empty w/ water empIty i w/ water empty W/ water
3/8 in 40 7.7 7.3 23.0 22.1 7 7 30 32

80 7.8 7.6 23.4 22.8 8 9 36 37
1/2 in 40 9.2 8.7 27.7 26.3 11 11 47 50

80 9.2 8.9 27.9 26.9 13 14 57 59
3/4 in 40 10.7 10.1 32.7 30.3 15 17 68 73

80 10.7 10.4 32.9 31.2 19 20 85 89
1 in 40 12.1 11.3 36.7 33.9 26 28 113 122

80 12.0 11.6 37.0 35.0 32 34 140 148
1-1/2 in 40 14.9 13.5 46.1 40.8 48 56 216 243

80 14.8 14.1 46.5 42.6 62 69 279 303
2 in 40 15.6 13.8 46.8 41.5 83 93 358 404

80 16.0 14.7 48.5 44.4 107 117 466 509
2-1/2 in 40 17.8 16.8 60.8 53.9 141 168 696 779

80 17.8 17.1 62.3 57.0 175 199 881 958
3 in 40 20.1 18.7 70.2 60.5 192 239 967 1113

80 20.1 19.1 71.6 64.3 246 289 1262 1398
4 in 40 23.1 21.2 81.3 . 67.9 303 395 1538 1824

80 23.1 21.7 82.9 72.8 401 485 2068 2339
6in 40 28.5 25.5 101.1 80.3 628 880 3211 3997

80 28.5 26.4 103.2 88.2 903 1135 4702 5457
8 in 20 32.7 28.0 116.5 84.7 855 1360 4387 5933

40 32.8 28.9 116.9 89.8 1061 1559 5443 6989
80 32.8 30.1 119.1 99.5 1548 2013 8090 9599

10 in 20 36.6 29.5 130.0 89.1 1198 2024 6130 8796
40 36.8 32.0 131.4 98.5 1664 2536 8548 11240
80 _ 36.8 33.5 133.9 110.7 2540 3357 13314 15963

12 in 20 40.0 30.7 141.7 92.3 1551 2759 7917 11949
40 40.3 34.7 144.0 105.8 2375 3725 12222 16369
80 40.2 36.5 146.7 120.5 3777 5038 19849 23941

14 in 10 42.1 31.3 149.1 94.0 1774 3269 9060 14123
20 42.2 33.6 151.4 101.4 2160 3768 11155 16365
40 42.4 36.3 151.8 110.6 2916 4630 15048 20315
80 42.2 38.3 154.5 126.5 4714 6315 24829 30032

16 in 10 45.0 31.9 159.2 96.2 2171 4150 11054 18003
20 45.2 34.4 161.8 104.1 2646 4775 13635 20839
40 45.4 38.9 163.3 118.7 4039 6433 20910 28287
80 45.2 41.0 165.7 135.2 6452 8696 34033 41327

18in 10 47.8 32.6 168.6 97.8 2594 5165 13164 22321
20 48.0 35.2 171.5 106.2 3164 5931 16263 25803
40 48.3 41.3 173.9 126.1 5386 8610 27940 37887
80 48.1 43.4 176.2 143.3 8535 11559 45066 54898

20 in 10 50.5 32.6 177.3 99.2 3041 6194 15382 27095
20 50.8 38.1 182.8 115.5 4379 8090 22669 35269
40 51.0 43.3 183.6 131.2 6648 10857 34480 47402
80 _ 50.7 45.8 186.1 151.0 10976 14918 58004 70824

22 in 10 53.0 33.1 185.6 100.2 3508 7405 17691 32268
20 53.3 38.8 191.1 117.2 5077 9656 26199 41994
30 53.5 41.9 190.3 126.7 6591 11447 33762 49880
80 53.2 48.0 195.5 158.2 13801 18821 72969 89292

24 in 10 55.4 33.5 193.2 101.0 4003 8724 20111 37870
20 55.8 39.4 199.7 118.8 5776 11334 29772 49168
40 56.0 47.3 201.8 142.6 10079 16748 52328 72749
80 55.7 50.1 204.5 165.2 16992 23245 89911 110246

imitt ns: I - -U .t i h h 1 0
. rppe co enw spec c graty o er t n. ,span redmutionictors spcioe in Attachmnent 4 of Rference 8. 15 shall be used.2. Any concentrated weight such as valve, riser, piping component, etc., shall be located as close to support as possible, and 100% of the concentrated

weight shall be added to the adjacent support.
3. For pipe with horizontal elbow, reduce by 25% the listed span for design span. A reduction factor of 0.75 is applied.
4. The every vertical support load for support design shall be the weight support load plus the vertical seismic load that is 0.96 of weight support load

(i.e., 1.96*Weight Support Load).
5. Insulation density of 8 lb/f? has been used to develop this Table. For insulation density other than 8 lb/fl3 , the maximum weight or seismic spans

nay be adjusted by the formulas below:
For pipe without water content IL,' = L.[(w,+ wi)/(w,+ wi')]"2
For pipe with water content: L,'= L.[(w,+ wi+ w,)/(w,+ wi'+ w,)]

1

where, w,, wi, w. see Attachment I of Reference 8.15; wj'- new insulation weight, lb/ft; L, is the span from Table, L,' is the adjusted span due
to specific insulation.

6. This Table only applies to SC-Ill without containing a significant Chemical release hazard (SC-II(Non-Chem)) and SC-IV piping.
7. For SC-IV piping, use the listed seismic support loads multiplied by a factor of0.667.
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TABLE 2.2 (cont'd) -
B). Lateral Seismic Sup rt at Every Weight Span

Weight Span Seismic Span Support Loads (Ibs)
pipe size sch ft I R ft ft Wei ht Seismic

Eny I w/ water E w/ water e w/ water w/ water
40 7.7 7.3 7.7 7.3 7 7 10 10
80 7.8 7.6 7.8 7.6 8 9 12 12

1/2 in 40 9.2 8.7 9.2 8.7 11 11 16 16
80 9.2 8.9 9.2 8.9 13 14 19 20

3/4 in 40 10.7 10.1 10.7 10.1 15 17 22 24
80 10.7 10.4 10.7 10.4 19 20 27 29

1 in 40 12.1 11.3 12.1 11.3 26 28 37 41
80 12.0 11.6 12.0 11.6 32 34 45 49

1-1/2 in 40 14.9 13.5 14.9 13.5 48 56 70 81
80 14.8 14.1 14.8 14.1 62 69 89 100

2in 40 15.6 13.8 15.6 13.8 83 93 119 134
80 16.0 14.7 16.0 14.7 107 117 154 168

2-1/2 in 40 17.8 16.8 17.8 16.8 141 168 203 242
_ 80 17.8 17.1 17.8 17.1 175 199 252 287

3 in 40 20.1 18.7 20.1 18.7 192 239 277 344
80 20.1 19.1 20.1 19.1 246 289 355 416

4in 40 23.1 21.2 23.1 21.2 303 395 437 568
80 23.1 21.7 23.1 21.7 401 485 577 698

6 in 40 28.5 25.5 28.5 25.5 628 880 905 1268
80 28.5 26.4 28.5 26.4 903 1135 1300 1634

8 in 20 32.7 28.0 32.7 28.0 855 1360 1231 1958
40 32.8 28.9 32.8 28.9 1061 1559 1528 2245
80 32.8 30.1 32.8 30.1 1548 2013 2229 2899

10 in 20 36.6 29.5 36.6 29.5 1198 2024 1726 2914
40 36.8 32.0 36.8 32.0 1664 2536 2396 3653
80 36.8 33.5 36.8 33.5 2540 3357 3658 4834

12 in 20 40.0 30.7 40.0 30.7 1551 2759 2234 3973
40 40.3 34.7 40.3 34.7 2375 - 3725 3419 5364
80 40.2 36.5 40.2 36.5 1 3777 5038 5439 7255

14in 10 42.1 31.3 42.1 31.3 1774 3269 2555 4707
20 42.2 33.6 42.2 33.6 2160 3768 3110 5426
40 42.4 36.3 42.4 36.3 2916 4630 4199 6667
80 42.2 38.3 42.2 38.3 4714 6315 6788 9093

16 in 10 45.0 31.9 45.0 31.9 2171 4150 3126 5976
20 45.2 34.4 45.2 34.4 2646 4775 3810 6877
40 45.4 38.9 45.4 38.9 4039 6433 5816 9263
80 45.2 41.0 45.2 41.0 6452 8696 9292 12523

18 in 10 47.8 32.6 47.8 32.6 2594 5165 3735 7437
20 48.0 35.2 48.0 35.2 3164 5931 4556. 8540
40 48.3 41.3 48.3 41.3 5386 8610 7755 12398
80 48.1 43.4 48.1 43.4 8535 11559 12291 16645

20 in 10 50.5 32.6 50.5 32.6 3041 6194 4379 8919
20 50.8 38.1 50.8 38.1 4379 8090 6305 11650
40 51.0 43.3 51.0 43.3 6648 10857 9574 15634
80 50.7 45.8 50.7 45.8 10976 14918 15805 21482

22 in 10 53.0 33.1 53.0 33.1 3508 7405 5052 10663
20 53.3 38.8 53.3 38.8 5077 9656 7311 13905
30 53.5 41.9 53.5 41.9 6591 11447 9491 16483
80 53.2 48.0 53.2 48.0 13801 18821 19873 27102

24 in 10 55.4 33.5 55.4 33.5 4003 8724 5765 12563
20 55.8 39.4 55.8 39.4 5776 11334 8318 16321
40 56.0 47.3 56.0 47.3 10079 16748 14514 24117
80 55.7 50.1 55.7 50.1 16992 23245 24469 33473

Lsnnn: .ryppecnetwinsero rvt ae ons~,sa eoco acosseise o~acmn 05Ktrlcea niln so
Lumbons 1.Forpipe content with specific gravity other mhan 1.0, span reduction factors specified in Attachment 4 of Reference 8.15 shall be used.

2. Any concentrated weight such as valve, riser, piping component, etc., shall be located as close to support as possible, and 100% of the concentrated
weight shall be added to the adjacent-support

3. For pipe with horizontal elbow, reduce 25% the listed span as design span. A reduction factor of 0.75 is applied.
4. The every vertical support load for support design shall be the weight support load plus the vertical seismic load that is 0.96 of weight support load

(i.., 1.96*Weight Support Load).
5. Insulation density of 8 lb/ft has been used to develop this Table. For insulation density other than 8 lb/fW, the maximnum weight or seismic spans

may be adjusted by the formulas below:
For pipe without water content: I,' - I,[(w,+ wi/(w,+ w1')]"'
For pipe with water content: I.,' - I,[(w,+ wi + w,)/(w,+ w,'+ w,)] 

2

where,
wp, wi, w. see Attachment I of Reference 8.15; wi'- new insulation weight, lb/ft; , is the span from Table, I,' is the adjusted span due to specific
insulation.

6. This Table only applies to SC-III without containing a significant Chemical release hazard (SC-Il(Non-Chem)) and SC-NV piping.
7. For SC-IV piping, use the listed seismic support loads multiplied by a factor of0.667.
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TABLE 2.2 (cont'd)-
C. Lateral Seismic SuF >ort at Every Other Weight Span

Weight Span Seismic Span Support Loads (bs)
pipe size sch R ft ft ft Weit Seisric

Empty w/ water Empty w/ water empty w/ water empty w/ water
3/8 in 40 7.7 7.3 15.3 14.7 7 7 20 21

80 7.8 7.6 15.5 15.1 8 9 24 25
1/2 in 40 9.2 8.7 18.4 17.5 11 11 31 33

80 9.2 8.9 18.5 17.9 13 14 38 39
3/4 in 40 10.7 10.1 21.5 20.2 15 17 45 49

80 10.7 10.4 21.3 20.7 19 20 55 59
1 in 40 12.1 11.3 24.1 22.5 26 28 74 81

80 12.0 11.6 24.0 23.2 32 34 91 98
1-1/2 in 40 14.9 13.5 29.8 27.0 48 56 140 161

80 14.8 14.1 29.7 28.2 62 69 178 200
2 in 40 15.6 13.8 31.1 27.6 83 93 238 269

80 16.0 14.7 32.1 29.4 107 117 308 337
2-1/2 in 40 17.8 16.8 35.5 33.5 141 168 407 484

80 17.8 17.1 35.7 34.2 175 199 505 574
3 in 40 20.1 18.7 40.2 37.4 192 239 554 687

80 20.1 19.1 40.3 38.2 246 289 710 831
4 in 40 23.1 21.2 46.2 42.3 303 395 874 1136

80 23.1 21.7 46.3 43.4 401 485 1155 1396
6 in 40 28.5 25.5 57.0 50.9 628 880 1810 2535

80 28.5 26.4 57.0 52.8 903 1135 2599 3268
8 in 20 32.7 28.0 65.4 55.9 855 1360 2461 3916

40 32.8 28.9 65.6 57.7 1061 1559 3056 4490
80 32.8 30.1 65.6 60.1 1548 2013 4457 5797

10 in 20 36.6 29.5 73.2 59.0 1198 2024 3451 5828
40 36.8 32.0 73.6 64.0 1664 2536 4791 7305
80 36.8 33.5 73.6 67.1 2540 3357 7315 9669

12 in 20 40.0 30.7 80.0 61.4 1551 2759 4468 7946
40 40.3 34.7 80.6 69.3 2375 3725 6839 10728
80 40.2 36.5 80.4 73.1 3777 5038 10878 14511

14 in 10 42.1 31.3 84.1 62.7 1774 3269 5109 9414
20 42.2 33.6 84.4 67.3 2160 3768 6219 10852
40 42.4 36.3 84.7 72.6 2916 4630 8397 13335
80 42.2 38.3 84.5 76.6 4714 6315 13576 18186

16 in 10 45.0 31.9 90.1 63.8 2171 4150 6252 11952
20 45.2 34.4 90.4 68.7 2646 4775 7620 13753
40 45.4 38.9 90.8 77.8 4039 6433 11631 18527
80 45.2 41.0 90.5 81.9 6452 8696 18583 25045

18 in 10 47.8 32.6 95.7 65.2 2594 5165 7470 14875
20 48.0 35.2 96.1 70.3 3164 5931 9111 17080
40 48.3 41.3 96.5 82.6 5386 8610 15511 24796
80 1 48.1 43.4 96.1 86.9 8535 11559 24581 33290

20 in 10 50.5 32.6 100.9 65.3 3041 6194 8758 17839
20 50.8 38.1 101.7 76.3 4379 8090 12610 23299
40 51.0 43.3 101.9 86.6 6648 10857 19147 31269
80 50.7 45.8 101.4 91.6 10976 14918 31611 42965

22 in 10 53.0 33.1 106.0 66.2 3508 7405 10104 21326
20 53.3 38.8 106.7 77.6 5077 9656 14621 27811
30 53.5 41.9 107.0 83.7 6591 11447 18982 32966
80 53.2 48.0 106.5 96.0 13801 18821 39746 54204

24 in 10 55.4 33.5 110.7 67.0 4003 8724 11530 25125
20 55.8 39.4 111.6 78.9 56 11334 16635 32642
40 56.0 47.3 112.0 94.5 10079 16748 29029 48234
80 55.7 50.1 111.3 100.3 16992 23245 48938 66946

Limitations: 1. or pipe content wit specific gravity other tnan 1.0, span reduction factors spee fied in Attachment 4 of Reference 8.15 shall be used.
2. Any concentrated weight such as valve, riser, piping cosnponent, etc., shall be locatedas close to support as possible, and 100% of the concentrated

weight shall be added to the adjacent support.
3. For pipe with horizontal elbow, reduce by 25% the listed span as design span. A reduction factor of 0.75 is applied.
4. The every vertical support load for support design shall be the weight support load plus the vertical seismic load that is 0.96 of weight support load

(i.e., 1.96*Weight Support Load).
5. Insulation density of 8 lb/fte has been used to develop this Table. For insulation density other than 8 lb/fW, the maximum weight or seismic spans

may be adjusted by the formulas below:
For pipe without water content: L,' = L,[(w,+ w)(w,+ w-i)]1
For pipe with water content: L,' = L,[(w, + wi + w)/(w, + wj'+ w,)]f
where,
w,, wi, w. see Attachment I of Reference 8.15; wj'= new insulation weight, lb/ft; L, is the span from Table, L,' is the adjusted span due to specific
insulation.

6. This Table only applies to SC-Ill without containing a significant Chemical release hazard (SC-IIl(Non-Chem)) and SC-IV piping.
7. For SC-IV piping, use the listed seismic support loads multiplied by a factor of0.667.
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TABLE 2.3 - Span and Support Leads for SC-I, SC-II, and SC-JIl(Chem) S. S. Piping (For Reference Use)

Deleted
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TABLE 2.4 - Span and Support Loads for SC-IiH(Non-Chem) and SC-IV S. S. Piping
(For Mechanical / Erosion / Corrosion Allowances 2: 50% Of The Nominal Wall Thickness, See Section 4.10.2)

A) Seismic Support at Every Third Weight San

Weight Span Seismic Span Support Loads (ibs)

pipe size sch f jt i [ t Wei it Seismic

E!Npty w/ water empty w/ water eM2ty w/ water emp4ty w/ water

3/8 in los 6.7 6.3 20.3 19.1 5 5 22 24
40s 7.0 6.7 21.0 - 20.1 6 7 28 29
SOS 7.1 6.9 21.4 20.8 8 8 33 34

1/2 in lIs 8.2 7.7 24.9 23.1 8 9 36 38
40s 8.4 8.0 25.2 23.9 10 to 43 45

os 8.4 8.1 25.4 24.6 12 12 52 54
3/4 in I0s 9.7 8.8 29.3 26.5 1 13 49 55

40s 9.9 9.2 29.8 27.2 . 14 15 62 67
80s 9.9 9.5 29.2 27.5 18 19 77 81

1 in 10s 11.0 10.0 33.2 29.9 21 23 89 98
40s 11.1 10.3 33.4 30. 24 26 103 112
80s 11.2 10.6 32.9 30.8 29 31 128 135

1-1/2 in 10s 13.7 11.7 41.2 34.1 36 42 _ 157 183
40s 13.9 12.3 40.6 35.3 45 51 196 221
80s 13.9 12.8 40.1 36.3 58 63 254 276

2 in lIs 13.5 11.6 40.9 35.0 58 68 _ 253 296
40s 14.2 12.5 42.7 37.8 75 85 326 368
80s 14.6 13.4 44.2 40.3 97 106 425 464

2-1/2 in lIs 17.1 14.4 51.6 43.4 97 116 423 504
40s 17.8 16.2 55.0 48.9 142 163 631 707
SOS 17.9 17.1 36.5 50.9 176 199 799 868

3 in tos 19.7 15.9 60.0 47.3 125 157 W4 64
40s 20.2 18.2 63.5 52.9 193 233 876 1009
80S 20.2 19.2 63.1 55.5 247 290 1144 1267

4 in lOs 22.6 17.2 69.0 50.1 ISO 243 791 1052
40s 23.2 20.5 72.1 58.2 304 383 1392 1653
80s 23.2 21.8 71.8 61.9 402 486 1874 2119

6 in 10s 27.9 19.7 96.1 55.6 346 514 1535 2227
40s 28.6 24.2 97.4 67.3 631 835 2905 3624
SOS 28.6 26.3 $7.3 73.5 906 1129 4261 4943

8 in lIs 32.2 21.4 99.9 59.9 554 874 2472 3803
40s 32.9 26.9 99.5 74.5 1065 1453 4921 6340
gOs 32.9 29.4 99.7 82.1 1553 1972 7329 8700

10 in lOs 36.2 23.2 111.2 64.1 848 1400 3790 6073
40s 37.0 29.6 110.8 81.1 1670 2343 7724 10197
80s 37.0 31.7 111.3 87.8 2198 2912 10329 12784

12 in 10s 39.7 24.7 120.9 67.5 1176 2023 5274 8746
40s 40.4 31.2 120.2 84.7 2221 3241 10241 14033
80s 40.4 33.5 121.0 91.8 2865 3944 13418 17240

14 ii lOs 41.9 25.4 131.0 75.4 1389 2443 6256 10637
td 42.5 31.7 135.9 93.6 2550 3795 11739 16526
xs 42.5 34.1 137.1 101.7 3298 4612 15431 20294

16 in I0s 44.7 25.9 138.9 76.2 1708 3137 7634 13577
std 45.5 32.7 144.6 95.8 3128 4836 14316 20928
S xs 45.6 35.4 146.2 104.9 4053 5860 18886 25671

18 in lOs 47.5 26.1 146.8 76.8 2037 3877 9056 16840
std 48.3 33.3 152.7 974 3743 5942 17034 25803
x8 48.4 36.2 154.5 107.3 4858 7184 22543 31638

20 in lOs 50.5 1 28.1 157.5 82.5 2702 5156 12139 22449
std 51.0 33.7 160.1 98.7 4394 7142 19878 31130
xs 51.1 37.4 162.3 109.4 5710 8776 26383 38097

22 in 10s 52.9 28.4 164.0 82.9 3132 6176 13981 26745
std 53.5 34.3 166.5 99.6 5095 8525 22882 36921
xs 53.7 38.2 169.4 111.0 6614 10449 30416 45149

24 in 5Z 55.4 3133528.5 171.5 83.3 3542 7204 15774
34.5 173.2 100.4 5797 9911 25900 43082
38.6 1754 112.5 7546 12137 34560 52710

Limitations: 1. For pipe content with specific gravity other than 1.0, span reduction factors specified in Attachment 4 of Reference 8.15 shall be used.
2. Any concentrated weight such as valve, riser, piping component, etc., shall be located as close to support as possible, and 100% of the concentrated weight shall

be added to the adjacent support
3. For pipe with horizontal elbow, reduce by 25% the listed span as design span. A reduction factor of 0.75 is applied.
4. The every vertical support load for support design shall be the weight support load plus the vertical seismic load that is 0.96 of weight support load (i.e.,

1.96*Weight Support Load).
5. Pipe insulation is not considered in this Table. For insulation density, the maximun weight or seismic spans may be adjusted by the formulas below.

For pipe without water content- L.' = 14(w,)/(w,+ wi')]m
For pipe with water content: L.1 - L,[(w,+ w.)/(w,+ wi'+ w.)I
where, w,, w. see Attachment I of Reference 8.15; w/- new insulation weight, lb/ft; L. is the span from Table, L,' is the adjusted span due to specific

insulation.
6. This Table only applies to SC-ill without containing a significant Chemical release hazard (SC-M(Non-Chem)) and SC-IV piping.
7. For SC-IV piping, use the listed seismic support loads multiplied by a factor of0.667.
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TABLE 2.4 (cont'd)-

r) Seismic Support at Every Weight Span

Weight Span Seismic Span Support Loads (1bs)

pipe size set , i it ft ft Weight Seismic
pty I w/ water empty w/ water emp w/ water TpLiy w/ water

3/S in lIs 6.7 6.3 6.7 6.3 5 5 7 8
40s 7.0 6.7 7.0 6.7 6 7 9 10
SOS 7.1 6.9 7.1 6.9 8 8 11 11

1/2 in lOs 8.2 7.7 8.2 7.7 8 9 12 13
40s 8.4 8.0 8.4 8.0 10 10 14 15
SOS 8.4 8.1 8.4 8.1 12 12 17 18

3/4 in 10s 9.7 8.8 9.7 8.8 11 13 16 18
40s 9.9 9.2 9.9 9.2 14 15 21 22
80S 9.9 9.5 9.9 9.5 18 19 26 27

1 in los 11.0 10.0 11.0 10.0 21 23 30 33
40a 11.1 10.3 11.1 10.3 24 26 34 37
SOS 11.2 10.6 11.2 10.6 29 31 42 45

1-1/2 in 10s 13.7 11.7 13.7 11.7 36 42 52 60
40s 13.9 12.3 13.9 12.3 45 51 65 73
SOs 13.9 12.8 13.9 12.8 58 63 84 91

2 in 10s 13.5 11.6 13.5 11.6 58 68 84 98
40s 14.2 12.5 14.2 12.5 75 85 108 122
80s 14.6 13.4 14.6 13.4 97 106 140 153

2-1/2 in lOs 17.1 14.4 17.1 14.4 97 116 140 167
40s 17.8 16.2 17.8 16.2 142 163 204 234
SO. 17.9 17.1 17.9 17.1 176 199 253 287

3 in los 19.7 15.9 19.7 15.9 125 157 179 227
40s 20.2 18.2 20.2 18.2 193 233 278 335
SOS 20.2 19.2 20.2 19.2 247 290 356 417

4 in tOs 22.6 17.2 22.6 17.2 10 243 259 351
40s 23.2 20.5 23.2 20.5 304 383 438 551
SO$ 23.2 21.8 23.2 21.8 402 486 579 700

6 in lOs 27.9 19.7 27.9 19.7 346 514 498 740
40s 28.6 24.2 28.6 24.2 631 835 908 1203
80s 28.6 26.3 28.6 26.3 906 1129 1304 1625

8 in lOs 32.2 21.4 32.2 21.4 554 874 798 1258
40s 32.9 26.9 32.9 26.9 1065 1453 1533 2092
SOS 32.9 29.4 32.9 29.4 1553 1972 2237 2840

10 in 10s 36.2 23.2 36.2 23.2 848 1400 1221 2017
40s 37.0 29.6 37.0 29.6 1670 2343 2404 3374
8s 37.0 31.7 37.0 31.7 . 2198 2912 3165 4193

12 in lOs 39.7 24.7 39.7 24.7 1176 2023 1694 2914
40s 40.4 31.2 40.4 31.2 2221 3241 3199 4667
SOS 40.4 33.5 40.4 33.5 2865 3944 4126 5680

14 in lOs 41.9 25.4 41.9 25.4 1389 2443 2000 3517
std 42.5 317 42.5 31.7 2550 3795 3672 5465
xs 42.5 34.1 42.5 34.1 3298 4612 4749 6641

16 in lOs 44.7 25.9 44.7 25.9 1708 3137 2459 4517
sd 45.5 32.7 45.5 32.7 3128 4836 4504 6964
xS 45.6 35.4 45.6 35.4 4053 5860 5836 8438

18 in los 47.5 26.1 47.5 26.1 2037 3877 2933 5583
Sed 48.3 33.3 48.3 33.3 3743 5942 5390 8556
xS 48.4 36.2 48.4 36.2 4858 7184 6996 10346

20 in

22 in

24 in

sedlOs
xS

10g-
;j-

50.5
51.0
51.1
52.9
53.5-
53.7-
55.4-
56.0
56.2-

28.1

33.7
37.4
28.4
34.3
38.2
28.5

50.5
51.0
51.1
52.9
53.5
53.7
55.4
56.0
56.2

28.1
33.7
37.4

5

38.6

7425
10285
12638
8894
12276
15047

1 10374
5797 1 9911 1 8347 14272

3890
6328
8222
4510-
7337
9525
5101

7546 12137 10867 17478
Limitations: 1. For pipe content with specific gravity other than 1.0, span reduction factors specified in Attachment 4 of Reference 8.15 shall be used.

2. Any concentrated weight suchas valve, riser, piping component, etc., shall be located as close to support as possible, and 100% of the concentrated weight shall
be added to the adjacent support.

3. For pipe with horizontal elbow, reduce by 25% the listed span as design span. A reduction factor of0.75 is applied.
4. 'Te every vertical support load for support design shall be the weight support load plus the vertical seismic load that is 0.96 of weight support load (i.e.,

1.96*Weight Support Load).
5. Pipe insulation is not considered in this Table. For insulation density, the maximum weight or seismic spans may be adjusted by the formulas below:

For pipe without water content L.' = L,[(w,)(w,+ w)][
For pipe with water content: L,' = L,[(w,+ w.)/(w,+ wi'+ w,)]iC
where,
w,, w. see Attahmnt l of Reference 8.15; wi'= new insulation weight, lb/fl; L. is the span from Table, L,' is the adjusted span due to specific insulation.

6. This Table only applies to SC-Ill without containing a significant Chemical release hazard (SC-II(Non-Chem)) and SC-IV piping.
7. For SC-IV piping, use the listed seismic support loads multiplied by a factor of0.667.
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TABLE 2.4 (cont'd) -

) Seismic Support at Every Other Weight Span
Weight Span Seismic Span Support Loads (Obs)

pipe size sch __ _ _ ft _ _ _ _ _t _ Weight Seismic
Empty w/ water empty w/ water empty w/ water emllLy w/ water

3/8 in - o1 6.7 6.3 13.4 12.6 5 5 15 16
40s 7.0 6.7 14.0 13.4 6 7 18 19
80s 7.1 6.9 14.2 13.8 8 8 22 23

1/2 in Jos 8.2 7.7 16.5 15.3 8 9 24 25
40s 8.4 8.0 16.8 15.9 10 10 29 30
80s 8.4 8.1 16.9 16.3 12 12 34 36

3/4 in 1os 9.7 8.8 19.5 17.6 11 13 33 36
40s 9.9 9.2 19.8 18.4 14 15 41 44
8Os 9.9 9.5 19.9 18.9 18 19 51 54

1 in los 11.0 10.0 22.0 20.0 21 23 59 65
40s 11.1 10.3 22.3 20.5 24 26 69 74
80s 11.2 10.6 22.4 21.2 29 31 85 90

1-1/2 in lOs 13.7 11.7 27.3 23.4 36 42 103 121
40s 13.9 12.3 27.7 24.6 45 51 130 147
gOs 13.9 12.8 27.9 25.6 58 63 167 182

2 in los 13.5 11.6 27.0 23.1 58 68 167 196
40s 14.2 12.5 28.3 25.1 75 85 217 244
80s 14.6 13.4 29.2 26.7 97 106 281 306

2-1/2 in 10s 17.1 14.4 34.1 28.7 97 116 280 333
40s 17.8 16.2 35.6 . 32.4 142 163 408 469
80s 17.9 17.1 35.8 34.1 176 199 507 573

3 in lOs 19.7 15.9 39.4 31.7 125 157 359 454
40s 20.2 18.2 40.3 36.5 193 233 556 671
80. 20.2 19.2 40.4 38.3 247 290 712 834

4in los 22.6 17.2 45.2 34.5 180 243 518 701
40s 23.2 20.5 46.4 41.0 304 383 877 1102
80s 23.2 21.8 46.4 43.6 402 486 1159 1401

6 in los 27.9 19.7 55.9 39A 346 514 996 1480
40s 28.6 24.2 57.2 48.3 631 835 1816 2406
80s 28.6 26.3 57.2 52.6 906 1129 2609 3251

8 in lOs 32.2 21.4 64.5 42.8 554 874 1596 2516
40s 32.9 26.9 65.8 53.8 1065 1453 3067 4184
80s 32.9 29.4 65.8 58.9 1553 1972 4473 5680

to in 10s 36.2 23.2 72.4 46.4 848 1400 2441 4033
40s 37.0 29.6 73.9 59.1 1670 2343 4808 6748
SOB 37.0 31.7 74.0 63.5 2198 2912 6330 8386

12 in log 39.7 24.7 79.4 49.5 1176 2023 3388 5828
40s 40.4 31.2_ 80.8 62.3 2221 3241 6397 9335
80s 40.4 33.5 80.9 66.9 2865 3944 8252 11359

14 in los 41.9 25.4 83.7 50.7 1 1389 2443 4001 7035
42.5 31.7 84.9 63.4 2550 3795 7345 10930

std 42.5 34.1 85.0 68.3 3298 4612 9499 13281
16 in los 44.7 25.9 89.5 51.8 1708 3137 4918 9034

xs 45.5 32.7 91.0 65.4 3128 4836 9008 13928
sd 45.6 35.4 91.2 70.8 4053 5860 11672 16876

18 in los 47.5 1 26.1 95.1 52.2 2037 3877 5866 11166
Sol 48.3 33.3 96.7 66.5 3743 5942 10781 17112
xs 48.4 36.2 96.9 72.3 4858 7184 13991 20691

20 in lOs 50.5 28.1 101.0 56.1 2702 5156 7781 14851
std 51.0 33.7 102.0 67.3 4394 7142 12655 20569
xs 1 51.1 37.4 1 102.3 74.9 5710 8776 16445 25275

22 in

24 in

52.9 28.4 105.8 56.8 3132 6176
std 53.5 34.3 107.0 68.5 1 5095 8525 14673 1 24552
xs

5s

xs

53.7
55.4
56.0
56.2

38.2
28.5
34.5
38.6

107.4
110.9
112.0
112.3

76.4
57.0

6614
5542
5797
7546

10449
7204

30094
20747

19049
10201
16695 28545
21733 1 34955

Limitations: 1. For pipe content with specific gravity other than 1.0, span reduction factors specified in Attachment 4 of Reference 8.15 shall be used.
2. Any concentrated weight such as valve, riser, piping component, etc., shall be located as close to support as possible, and 100% of the concentrated weight shall

be added to the adjacent support.
3. For pipe with horizontal elbow, reduce by 25% the listed span as design span. A reduction factor of 0.75 is applied.
4. The every vertical support load for support design shall be the weight support load plus the vertical seismic load that is 0.96 of weight support load (i.e.,

1.96*Weigbt Support Load).
5. Pipe insulation is not considered in this Table. For insulation density, the maximum weight or seismic spans may be adjusted by the formulas below:

For pipe without water content: L.' = L,[(w,)/(w,+ wi')]"
For pipe with water content: L' = L,[(w,+ w.)/(w,+ w1'+ w.)]w
where,
w,, w. see Attachment I of Reference 8.15; w1'= new insulation weight, lb/ft; L, is the span from Table, L, is the adjusted span due to specific insulation.

6. This Table only applies to SC-Ill without containing a significant Chemical release hazard (SC-Il(Non-Chem)) and SC-IV piping.
7. For SC-IV piping, use the listed seismic support loads multiplied by a factor of0.667.
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9.3 APPENDIX 3, SC-II and SC-IV Anchor Load Tables

1) Deleted

2) Table 3.2.1 -SC-III(Non-Chem) and SC-IV C.S. ANCHOR LOADS

3) Deleted

4) Table 3.4.1 - SC-III(Non-Chem) and SC-IV S.S. ANCHOR LOADS
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TABLE 3.1. 1 - SC-I, SC-II, and SC-II(Chem) C.S. VESSEL NOZZLE LOADS

Deleted
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TABLE 3.2. 1 - SC-JII(Non-Chem) and SC-IV C.S. ANCHOR LOADX 2)

FORCES MOMENTS RESULTANT
Pipe Size Load Type Fx F Fz Mx M Mz Fr Mr

_lbs) (lbs) (Ibs) (ft-lb) (ft-lb) (ft-lb) (bs) (ft-lb)
3/8in Weight 5 4 2 2 1 1 7 3

Seismic 17 12 17 18 27 27 27 43
Thermal 8 7 11 9 17 17 16 26

1/2in Wei t 4 6 4 4 2 2 8 5
Seismic 27 18 27 34 51 51 42 79
Thermal 13 12 17 16 32 32 25 49

3/4 in Weight 6 9 6 7 4 4 13 9
Seismic 41 27 41 59 89 89 64 139
Thermal 20 17 26 28 57 57 37 85

1in Weight 10 16 10 13 8 8 21 17
Seismic 68 45 68 110 166 166 107 259
Thermal 33 29 44 53 106 106 62 159

1-1/2 in Weight 20 32 20 31 20 20 43 42
Seismic 139 93 139 275 412 412 218 645
Thermal 67 60 89 132 265 265 127 397

2in Weigt 34 54 34 55 34 34 72 73
Seismic 234 156 234 480 721 721 365 1,127

Thermal 113 101 151 232 465 465 214 697
2-1/2 in Weight 57 92 57 109 68 68 122 145

Seismic 440 294 440 1,162 1,743 1,743 688 2,726
Thermal 210 187 280 555 1,110 1,110 397 1,666

3 in Weight 83 132 83 176 110 110 177 234
Seismic 642 428 642 1,910 2,865 2,865 1,003 4,479

Thermal 307 273 410 915 1,830 1,830 581 2,744
4in Weight 139 222 139 335 209 209 296 447

Seismic 1,071 715 1,071 3,612 5,418 5,418 1675 8,472
Thermal 516 459 688 1,739 3,479 3 ,479 974 5,218

6in Weight 323 517 323 949 593 593 690 1,267
Seismic 2,487 1,659 2,487 10,162 15,242 15,242 3,89 23,831
Thermal 1,208 1,074 1,610 4,934 9,868 9,868 2 282 14,802

8 in Weight 469 751 469 1,445 903 903 1,002 1,929
Seismic 3582 2,389 3,582 13,445 20,169 20,168 5,601 31,532
Thermal 1,761 1,566 2,348 6,611 13,221 13,221 3,327 19,832

10 in Weight 384 615 384 2,607 1,629 1,629 821 3,480
Seismic 2,924 1,950 2,924 23,702 35,553 35,553 4,571 55,586
_ Thermal 1,446 1,286 1,928 11,723 23,445 23,445 2732 35,168

12 in Weight 567 908 567 4148 2593 2,593 1,212 5,537
Seismic 4,314 2,878 4,314 37,088 55,631 55,631 6,746 86,978
Thermal 2,143 1,906 2,857 18,423 36,846 36,846 4,048 55,269

14 in Weight 707 1,130 707 5,400 3375 3,375 1,509 7,207
Seismic 5,376 3,586 5,376 48,131 72,197 W97 8,406 112,877
Thermal 2,674 2,378 3,565 23,939 47879 47879 5,052 71,818

16 in Wei 980 1,567 980 8,037 5,023 5,023 2,2 10,726
Seismic 7448 4,968 7,448 71,945 107,917 107,917 11,646 168,726
Thermal 3,704 3,294 4,938 35,773 71,546 71,546 6,996 107,319

18 in Weight 1,301 2,081 1,301 11,337 7,086 7,086 2,778 1I5131
Seismic 9,885 6,593 9,885 101 639 152,459 152,459 15,456 238,365

Thermal 4,950 4,402 6,599 50,892 101,784 101,784 9,350 152676
20 in Wei t 1,642 2,628 1,642 14.932 9,332 9,332 3,507 19,929

Seismic 12,474 8,320 12,474 131,774 197,661 197,661 19,505 3o9,637
Thermal 6,296 5,599 8,395 66511 133,021 133,021 11,894 199,532

22 in Weight 1,898 3,037 1,898 15,397 9,623 9,623 4,053 20,550
Seismic 14,406 9,609 14,406 135,362 203,043 203.043 22,526 31714S3
Thermal 7,325 6,515 9,767 68,828 137,657 137657 13,838 206485

24 in Weight 2,510 4,016 2,510 24 45 15,528 15,528 1 359 33,158
Seismic 19,045 12,703 19,045 217,025 325538 325,538 1 29779 508,970

: Thermal 9,758 8,678 13,010 111,192 222,384 222,384 18,433 333,576
Notes:

1. For qualification of vessel nozzles, use Project-approved vendor nozzle allowable loads, or the nozzle load tables specified
in Reference 8.22.

2. Use as Reference for structural anchor design but subject to CS&A acceptance.
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TABLE 3.3. 1 - SC-I, SC-II, and SC-II(Chem) S.S. VESSEL NOZZLE LOADS

Deleted
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__ _ _ FORCES _ _ _ _ _ __MOMENTS _ _ __ RESULTANT
Pipe Size Load Type Fx Fy Fz Mx MY~ Mz Fr Mr

S (Ibs) (Ibs) (Ibs) (ft-lb) (f1Mb) (ft-lb) (ibs) (ft-1b)
3/S in Weiht 2 4 2 2 1 1 5 2

Seismic 17 11 17 15 23 23 26 36
Thenmal 7 6 9 6 13 13 13 19

1/2 in Weight 4 6 4 3 2 1 2 8 4
seismic 26 17 26 28 42 42 41 66
Thermal I11 10 14 12 23 23 20 35

3/4 in Wegh 6 9 6 6 4 4 12 8
Seismic 40 26 40 49 74 74 62 115

_____ Thermal 17 15 22 21 41 41 31 62
1 in Weight 10 15 10 11 7 7 20 14

Seismic 66 44 66 92 137 1 137 104 215
_____ Therml 28 25 37 38 77 77 52 115

1-1/2 in Weight 20 32 20 26 16 16 42 35
seismic 139 92 139 228 342 342 217 535

_____ Thermal 58 52 78 96 192 192 110 288
2in Weight 35 56 35 46 29 29 75 61

Seismic 244 162 244 398 597 597 381 934
Thermal 103 92 137 169 337 337 195 506

2-1/2 in Weight 64 102 64 109 68 68 136 146
Seismic 445 297 445 954 1,431 1,431 695 2,237

Thermal 188 167 250 403 805 805 N 35 1,208
3 i Weight 93 149 93 180 112 112 199 240

Seismic 654 - 436 654 1,565 2,347 2,347 1,022 3,669
_____ Thermal 277 - 247 370 664 1,327 1,327 524 1,991

4mi Weight 159 255 159 342 214 214 340 456
Seismic 1,111 741 1,111 2,956 4,435 4,435 1 738 6,933

_____ Thermal 474 422 632 1,261 2,523 2,523 896 3,784
6mn Weight 385 616 385 951 595 595 8231,7

Seismic 2,700 1,801 2,0 8,291 12,436 12,436 4,2 1,4
_____ Thermal 1,165 1,036 1,5 3,579 7,157 7,157 2,201 10,736

8 in Weight 445 711 445 1,156 723 723 949 1,543
seismic 3,138 2,093 3,3 10,1 97 15,295 15,295 4,90 23,914-
Thermal 1,407 1,251 1.876 4,795 9,589 9,589 2,657 14,384

10 in Weight 361 578 361 2,210 1,382 1,382 772 2,950
Seismic 2,539 1,693 2,3 19,37 29,068 29,068 3,70 5,4
Thermal 1,114 991 1,485 8,502 17,004 17,004 2,0 2,0

12 in Weight 502 803 502 3,23 2,023 2,023 1,071 4,2
Seismic 3,50 2,340 350 28,083 42,12 42,124 5,8 65,860
Thermal 1,550 1,378 2,066 12,404 24,807 24,807 2,927 37,211 1

14 in Weigt 591 946 59 5 ,6 2,416 2,1 1,62 5,5
Seismic 4,162 2,776 0 4,162 33,924 50,886 50,886 6,508 79,559

_____ Thermal 1,845 1,641 2,460 15,036 30,072 30,072 3,485 45,107
16 i Weight 757 1,211 757 5,8 3,17 3,7 1,1 6,794

Seismic 5,307 3,5.40 5,307 44,069 66,104 66,104 8,299 103,352
_____ Thermal 2,381 2,118 3,7 19,774 3954 39,548 4,499 59,322

18 in Weight 1,204 1,927 1,0 8,189 1 5,118 5,118 2,572 10,929
Seismic 8v8 5,6 8,49 71,497 1 107,24 107,246 13,26 167676

_____ Thermal 2,8 2,656 3,982 25,160 50,320 50,320 5,641 75,480
20 in Weight 1,283 2,052 1,8 8,632 5,395 5,395 2,739 11,520

Seismic 8,908 5,941 8,90 75,915 113,872 113,872 1398 17,3
Thermal 3,660 3,255 4,880 31,194 62,388 62,388 6,915 93,582

22 in Weight _ 137 2,201 1,375 9,382 5,864 5,6 2,937 1252
seismic 9,509 6,342 9,509 81,467 122,200 122,200 146 1905
Thermal 4,421 3,932 5,895 37,876 75,752 75,752 8,352 1162

24 in Weigh - 1,603 2,565 1,603 1,8 ,6 16 92 46
Seismic 11,140 7,430 11,140 96,098 144,147 144,147 17,419 M225,369

_____ Thenmal 1 5,241 4,661 6,987 45,206 90,412 90,412 9 ,900 135,618

1. For qualification of vessel nozzles, use Project-approved vendor nozzle allowable loads, or the nozzle load tables specified
in Reference 8.22.

2. Use as Reference for structural anchor design but subject to CS&A acceptance.
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9.4 APPENDIX 4, Deleted

9.5 APPENDIX 5, Deleted

9.6 APPENDIX 6, Deleted

9.7 APPENDIX 7, ME101 Stress Check Based on Nominal Weight and Eroded/Corroded
Pipe Wall Thickness

The following is a sample calculation sheet used for performing

(1) Appendix 7A: Longitudinal and
(2) Appendix 7B: Longitudinal and Occasional

pipe stress check using ME 101 output based on nominal pipe weight and
eroded/corroded pipe wall thickness.

0

0
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Appendix 7A
ORIGINATOR:

CHECKER:

CALCULATION SHEET

DATE:

DATE:

1. The stress intensity formula of SL is

p+(D-2t + +4S 2

D.2- (D. -2tey FS2+S t2 in which
,(0.75iMjY + (0.75iMjy

SZb.

where 0.75i or 0.75i, is not less than 1.0 and
Sb = Bending Stress due to weight
St= Torsional Stress due to weight
Mi= In-plane moment due to weight
M,= Out-of-plane moment due to weight
Mt = Torsional moment due to weight

2. Sustained and longitudinal stresses can be calculated based on a single stress intensification
which is the maximum SIF of i1 and i. per note (3) of Appendix D of ASME B31.3

SPREADSHEET NOTES:
1. COLUMNS 2-9 & 14 ARE TAKEN FROM THE APPLICABLE ME101 STRESS CALCULATION.
2. COLUMN 10 IS TAKEN FROM THE APPLICABLE PIPING CLASS SHEET.
3. COLUMNS 11, 12,13 & 15 ARE CALCULATED BASED ON PRE-SET EXCEL FORMULAS.

24590-ENG-F00043 Rev 0 (7/31/2006)

Longitudinal Pipe Stress Check Using ME1 01 Output Based on Nominal Weight and Eroded/Corroded Pipe Wall Thickness

ME1 01 Input/Output For Sustained Loads ASME B31.3 - SL Stress Calculation

Erosion Eroded & Longitudinal ASME ASME
No Stress Calculation Number Pipe Nominal SIF SIF Torsion Bending Bending and Corroded Pe Stress, SL B31.3 Pipe B31.3

Pot D Pipe, t0 Value Value Pressure MA MI Mc Corrosion Pipe Sectio (Weight + Stress Code
(inch) (inch) I1  10 (ft-lbs) (ft-lbs) (ft-lbs) c Thickness Zc (in Pressure) Allowable Ratio Stress

(inch) tc(inch) (Notes 1) ChecP
(psi)

0 1 2 3 4 Sa 5b 6 7 8 9 10 11 12 13 14 15 16
1 SAMPLE STRESS CALC. NO. 5 2.375 0.218 2.1 2.1 105 24 153 14 0.0937 0.1243 0.4945 6,325 16,700 0.379 PASS
2

3

4

5
6

7

8

9

10

t =2
2Z

Ref: 24590-WTP-3DP-GO4B-00001
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Appendix 7B

ORIGINATOR:

CHECKER:

CALCULATION SHEET

DATE:

DATE:

Occasional Pipe Stress Check Using ME1 01 Output Based on Nominal Weight and Eroded/Corroded Pipe Wall Thickness

ME101 Input/Output For Sustained Loads ASME B31.3 - SL Stress Calculation

Erosion Eroded & Occasional ASME ASME
No Stress Calculation Number Nominal SIF SIF Torsion Bending Bending and Corroded Pipe Stress B31ps Pipe B31.3

PDt Pin 0 e tn Value Valu rpure MA Ma Mc Corrosion Pipe Section SLps odStress Stress CodePoint (inch)0 (ich Pip Modulus Seismic) Stes Rio trs
(inch) i ), (ft-lbs) (ft-lbs) (ft-lbs) c Thickness Zc (in3) (Notes I & Allowable Ratio Stress

(inch) tc (inch) 2) (psi) Check

(psi)

0 1 2 3 4 5a 5b 6 7 8 9 10 11 12 13 14 15 16

1 SAMPLE STRESS CALC. NO. 45 2.375 0.218 2.1 2.1 105 57 195 13 0.0937 0.1243 0.4945 7,596 22,211 0.342 PASS

2

3
4
5 _____5
6

7

8
9

10
I. Occasional stress Socc= SP + Sw +SsEs= SL + SsIs

p(D. -2t, Y S,=D -(D. -2t + 724 The stress intensity formula is

where 0.75i; or 0.75i. is not less than 1.0 and
Sb = Bending Stress due to weight
S, = Torsional Stress due to weight
Mi = In-plane moment due to weight
M.= Out-of-plane moment due to weight
Mt = Torsional moment due to weight

2. Sustained and longitudinal stresses can be calculated based on a single stress intensification
which is the maximum SIF of ii and i, per note (3) of Appendix D of ASME B31.3

24590-ENG-F00043 Rev 0 (7/31/2006)

0.75iiMK. + (0.75iM Y
Z,

t =Z

SPREADSHEET NOTES:
1. COLUMNS 2-9 & 14 ARE TAKEN FROM THE APPLICABLE ME101 STRESS CALCULATION.
2. COLUMN 10 IS TAKEN FROM THE APPLICABLE PIPING CLASS SHEET.
3. COLUMNS 11, 12,13 & 15 ARE CALCULATED BASED ON PRE-SET EXCEL FORMULAS.

Ref: 24590-WTP-3DP-GO4B-00001
Page 71
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9.8 APPENDIX 8, Criteria for Critical Piping

* Piping in black cells.
* Piping with a seismic category of SC-I, SC-II and SC-III(Chem).
* Piping of any diameter with a design temperature above 250*F.
* Piping of any diameter with a design temperature of -I 00F or lower.
* Piping greater than 3" in diameter with a design temperature of -50*F or lower.
* Piping with a design pressure of 400 psi or greater.
* Piping greater than 6" in diameter with a design temperature of -20'F or lower.
* Piping greater than 12" in diameter with a design temperature of 20"F or lower.
* Piping greater than 12" in diameter with a design temperature of 150*F or greater.
* Piping greater than 24" in diameter.
* Piping that is jacketed.
* Piping greater than 3" in diameter that is connected to pump and has a design

temperature of 0*F or lower.
* Piping greater than 6" in diameter that is connected to pump and has a design

temperature of 150F or higher.
* Piping greater than 6" in diameter that is connected to pump and has a design

temperature of 20"F or lower.
* Piping fabricated from material other than metals, i.e. fiberglass, thermoplastic, etc.
* Piping for which the stress supervisor deems a formal analysis is required.
* Piping connected to ITS pumps, vessels, heat exchangers, major/sensitive

equipment, or with significant externally imposed displacements.
* Piping required to be evaluated for pipe break requirements.
* Piping with II over I issue

24590-ENG-F00043 Rev 0 (7/31/2006) Ref 24590-WTP-3DP-GO4B-00001
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9.9 APPENDD 9, ME101 Gap Options:

9.9.1 ME101 Gap Option - Generic Approach.

Whenever the first vertical rigid support adjacent to nozzles at vessels with significant
upward movements generates large upward thermal loads, the GAP' option may be used
to reduce the thermal uplift load when the following are taken into consideration:

1. The GAP beneath the pipe is set to be equal to the calculated thermal
movement of the pipe at the pipe support location. The GAP above the pipe is set
equal to an arbitrary large number (greater than the thermal movement). This will
require a manual iteration to first determine the vertical (upward) thermal
movement of the pipe at the support point. This way, the pipe is allowed to
move up during thermal condition. In weight analysis, the pipe is allowed to
sag (downward displacement), and the gap will close only when the downward
displacement equals or is greater than the gap.

2. Once the thermal displacement is moving upward, the support load may be
shifted from the support to the adjacent nozzle and/or other vertical supports. For
conservatism, two weight analyses are required:

" Hot Condition - with the support active but with GAP equal to
the upward THRM movement

" Cold condition - with the support active and no GAP
The following are design practices when ME101 Gap option is used at the first vertical
support adjacent to the nozzle to take the dead weight and also permit the upward
thermal movement using:

1. Set GAP1 in THRM and WT02 (hot) load cases equal to the actual
calculated thermal displacement

2. Set GAP2 in THRM and WTO3 (cold) load cases to an arbitrary number
larger than the actual calculated thermal displacement.

3. Envelope two weight cases for stress check as well as support/nozzle
load summary:
WT01 = SMAX(WT02,WT03), where:
WT02: The hot condition with the support active but with GAPI

equal to the upward thermal movement.
WTO3:The cold condition with the support active and no GAP

4. Run one single SEIS case with the support inactive (i.e. no seismic load
is considered for the unidirectional support) for stress check.

The above definition of GAPl and GAP2 are based on direction cosines of -1.00
(negative 1.00) and the ME101 input example for gap option is attached below:

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-G04B-00001
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Appendix 9.9.1 (Cont'd)

ME101 Example for Gap Option

RUN LDCASE=WT02(H+A),
RUN LDCASE=WT ,(C+A,
RUN LDCASE=WTHY_+W)
RUN LDCASE=THRM01(H),
RUN LDCASE=SEISDB(A)

WT01=SMAX(WT02,WT03),

ANC 10 -0.01 0.196 0.074 OD=4"40S,
TEMP=212,
SPG=l.47, *A
SPG=1.00, *W

15 8-11-15/16 3D
20 10-0-5/8 1.4321: 0: DTI=PWD-H90066,

RAD 20 -1 ETI=PWD-H90066, *C
GAPI=0.000,GAP2=1.0 *C

RAD 20 -1 ETI=PWD-H90066, *H
GAP1=0.202, GAP2=1.0,*H

3010-10 1.4321: 0: DTI=PWD-H00257,

END

9.9.2 ME101 Gap Option - Special Approach

Whenever the piping has significant thermal load in the opposite direction of existing
steel members which is not a real restraint at that direction, for example:
1). Piping is sitting on steel member such as an undersupport which is not

required to be a pipe support but has significant thermal load in upward
direction, or

2). Piping interfaces with a steel structure which is not considered as a pipe
support. However, CS&A needs the design loads from Plant Design for
their steel design.

A special practice described below to aim at the above situations is acceptable although
it may become redundant in pipe stress analysis.
Make Two ME101 Runs. One run is to include the supports with gaps, and one is to
have no supports at the locations where gapped supports were modeled. The loads
from the two runs should then be enveloped to design the supports. The stress
summaries from both runs shall demonstrate that the Code requirements are satisfied.
The stress summaries from both runs shall be included in the documented stress
calculation.

It should be noted to the support designer that the support is to be designed to allow the
movement in the gapped direction. The seismic load in the restraint load
summary and/or the pipe support design load table is to be applied only in
the restraint direction.

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-G04B-00001
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9.10 APPENDIX 10, Use of UBC and Alternate Stress Criteria for SC-III(Non-Chem) and SC-
IV

I. Scope and Purpose

The main purpose of this Appendix is to show that the methods and criteria that are used to
calculate piping stresses result in a system in verbatim compliance with B31.3 for SC-II(Non-
Chem) and SC-IV piping systems. The focus of the paper is all future evaluations, using the
revised methods and criteria DOE has approved in Reference 3 (References refer to those listed
for this Appendix, see Section V of this Appendix). BNI will develop a calculation to determine
the impact of the methods and criteria defined herein on piping and supports already designed.
The scope of this paper is only SC-III(Non-Chem) and SC-IV systems.

II SC-III and SC-IV Demand

The demand on the piping system is defined by pressure, weight, thermal expansion, and seismic
loading. Pressure, weight, and thermal expansion "demand" are well understood, and will not be
discussed further, with the following clarification:

" B31.3 requires that the "end-of-life" thickness (nominal less corrosion or erosion
allowance) be used for calculating sustained (SL) stresses (B31.3, 302.3.5) and, by
analogy, for occasional stresses, which was confirmed in Interpretation 2-15

" B31.3 provides no guidance on what thickness (nominal, end-of-life) to use to develop
the forces and moments for the sustained or occasional loadings. Interpretation 4-10
implies that the simplified design methods in B31.3 would normally employ nominal
thickness when calculating forces and moments and corroded thickness when calculating
stresses. That approach will conservatively be used for the SC-III/IV piping, i.e., base
forces and moments for weight (and seismic) on nominal dimensions and stresses on
corroded dimensions.

" For thermal expansion and any displacement controlled loads (building settlement, for
example), B31.3 clearly requires use of nominal dimensions for both determining loads
and stresses (319.3.5, "Nominal dimensions...shall be used in flexibility calculations").
This is reiterated in Interpretation 4-10.

Seismic demand for SC-Ill and SC-IV piping systems is defined by the Uniform Building Code
1997 (UBC), as indicated in the SRD (Reference 1, Table 4-2) and ABAR 24590-WTP-SE-ENS-
06-0022 (incorporated at Rev 4f of the SRD). UBC seismic demand is defined in Equation 32-1
(conservative maximum) and Equation 32-2 from Section 1632. BNI will use Equation 32-2 for
all future evaluations:

0.7CaIW, F,= a 1C I + W, h 4C.IWA'71W P R

Ca Seismic Coefficient, as set forth in UBC Table 16-Q, taken as 0.24 for WTP
I= Importance Factor specified in UBC Table 16-K, taken as 1.5 for SC-III and 1.0 for

SC-IV for WTP
24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-G04B-0000 1

Page 75



24590-WTP-DC-PS-01-001, Rev 6
Pipe Stress Design Criteria including "Pipe Stress

Criteria" and "Span Method Criteria"

W,= The weight of an element or component
F,= Total design lateral seismic force (as defined in UBC 1632.2)
ap = In-structure component amplification factor from UBC Table 16-0
R= Component Response Modification Factor from UBC Table 16-0
h,= Element or Component elevation with respect to grade, not less than 0.0
hr = Structure roof elevation with respect to grade

The strict verbatim requirements from UBC are as follows (with appropriate paragraphs or tables
referenced):
* Lateral force only (UBC 1632)
* Only one horizontal direction of load (UBC 1632)
* 1.4 reduction factor applied to the earthquake load when using allowable stress design

(UBC 1612.3.2)
* a =1.0 for piping (UBC Table 16-0, Item 3B)
S R= 3.0 (UBC Table 16-0, Item 3B) for piping and for supports that don't use Concrete

Expansion Anchors (CEAs) or have a buckling issue (no change from above).
* R ,= 1.5 for non-ductile failure modes based on Table 16-0, Item 4B (buckling, CEA

pullout) (no change from above).

DOE has requested that BNI use methods for SC-III(Non-Chem) and SC-IV that are more
consistent with the methods chosen for SC I and SC II piping. These changes result in a much
more conservative seismic loading (demand) than required by UBC. In doing so, DOE has
permitted BNI relief in the allowable stresses for piping and component standard supports
(capacity). The following list indicates the requirements that BNI will follow for SC-III/IV
piping and supports designed to the DOE accepted criteria:
0 Lateral and vertical seismic loading, with the vertical force equal to 2/3 the lateral force,

which is consistent with typical Nuclear Power Plant (NPP) requirements (vertical
loading not required by UBC)

* Lateral force applied in both horizontal directions (only one direction required by UBC)
a The three directions of force (both horizontals and the vertical) combined SRSS
* No reduction factor applied to the earthquake load (loss of 1.4 factor)
a ap 2.5 for piping (UBC Table 16-0, maximum possible value)
* R,= 3.0 (UBC Table 16-0, Item 3B) for piping and for supports that don't use Concrete

Expansion Anchors (CEAs) or have a buckling issue (same as standard UBC)
0 R, = 1.5 for non-ductile failure modes based on Table 16-0, Item 4B (buckling, CEA

pullout) (same as standard UBC)

Thus, the amount of conservatism in the proposed demand can be compared easily to that from
strict verbatim requirements from UBC:

Increase in earthquake load due to ignoring 1.4 factor = 1.4
Increase in earthquake load due to ap difference = 2.5
Increase in earthquake load due to considering a vertical
Earthquake equal to 2/3 horizontal = 1.2 (see below)

Minimum increase = 1.02+0.6672 =1.2

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-G04B-00001
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Note that the 1.2 factor is a minimum; a vertical run would be higher since the result would be
the SRSS of two equal earthquakes, or a factor of 1.4. Also note that since support loads tend to
be dominated by one direction of seismic load, whereas pipe stresses are an SRSS of all
directions of moments, the 1.2 factor will not be applied to supports.

Total demand increase factor for stress = 2.5*1.4* 1.2 = 4.2
Total demand increase factor for supports = 2.5* 1.4 = 3.5

The result of the DOE/BNI/WTP requirements is that the earthquake load used to evaluate piping
and supports is higher than strict verbatim compliance with UBC would require. This higher
demand has been offset by a higher permitted allowable stress. As will be shown below, if the
correct UBC demand were used, the B31.3 allowable stress criteria (capacity) would easily be
met. That is, designing piping and supports using the conservative BNI demand and higher BNI
capacity is more conservative than using the correct UBC demand and lower B31.3 capacity.

III Capacity

Prior to discussing seismic loading, the following is presented to clarify exactly how normal
longitudinal stresses in piping (weight, thermal expansion/displacement) will be determined,
since there has been some discussion on that issue in the past.

Pipe Stresses (Sustained and Displacement Loads)

Longitudinal Pipe Stresses for Sustained Loads will meet the Requirements of B31.3, 302.3.5.
Since the 1996 B31.3 does not provide guidance concerning how the longitudinal stress is to be
determined, the following equation is used based on the guidance in B31.3 Code Case 178
(Reference 2):

PD + I(0.75iMA )2 + (0.75i1M )2 + M,,' 1.OSh
4t,, Z

Where:
MoA, MiA, MTA = out-of-plane bending, in-plane bending, and torsional moments due to

Sustained Loads (typically weight), respectively.
i, ii = out-of-plane and in-plane bending stress intensification factors,

respectively
D. = Pipe nominal outside diameter
t =Nominal pipe wall thickness less corrosion/erosion allowance
Z' = pipe section modulus based on nominal OD and corroded thickness.
Sh = Basic Allowable Stress at maximum metal temperature from B31.3

As indicated earlier in Section II of this paper, the bending and torsional moments will be
derived from an analysis based on the nominal dimensions of the pipe.

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-GO4B-00001
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The above equation is slightly different from the Code Case, in that the Code Cases recommends
including the stress due to the axial force. As this stress is typically small in well supported
piping systems, and it is not used in the displacement stress equation, BNI has chosen not to
consider that component of stress.

Displacement Stresses for Thermal Expansion and Displacement Controlled loads will meet the
requirements of B31.3, 3 19.4.4:

V~iM.)2+ (iMij) + M 2 7,C

z

Where:
M'c, Mic, MTc

z
SA

= out-of-plane bending, in-plane bending, and torsional moments due to
Displacement Controlled Loads (typically thermal expansion),
respectively.

= pipe section modulus based on nominal OD and thickness.
= Allowable Displacement Stress Range, as defined in 302.3.5(d) of B31.3

As indicated earlier in Section II of this paper, the bending and torsional moments will be
derived from an analysis based on the nominal dimensions of the pipe.

Pipe Stresses (Occasional Loads)

The normal limit for occasional stress in B31.3 is 1. 3 3Sh (302.3.6). However, as indicated in
300(c)(3), B31.3 is based on a simplified approach to design. It permits a designer capable of a
more rigorous analysis to use that approach, provided the validity is demonstrated. Based on the
fact that BNI is using a higher seismic demand that the simplified approach of UBC would
require, BNI will use a higher stress limit for piping than the simple approach in B31.3 allows.
The proposed stress equation is provided below.

Using the same guidance as for Sustained stresses, the following equation is used:

PD, + (0.75iM,, )2 + (0.75iM )Y + M,,2

4t Z

MoB, MiB, MTB

io, ii

t.

Sh

lesser of klSh or k2S,

- out-of-plane bending, in-plane bending, and torsional moments due to
Sustained plus occasional Loads (typically weight plus seismic),
respectively.

= out-of-plane and in-plane bending stress intensification factors,
respectively

- Pipe nominal outside diameter
=Nominal pipe wall thickness less corrosion/erosion allowance
- pipe section modulus based on nominal OD and corroded thickness.
- Basic Allowable Stress at maximum metal temperature from B31.3

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-GO4B-00001
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Sy = Yield stress at maximum metal temperature (from ASME Section II,
Part D, since B31.3 does not define yield at temperature)

ki = 3.0
k2 =2.0

The basis for the left hand side of the equation is the same as for sustained loads. The basis for
the right hand side (allowable stresses) has been discussed with and accepted by DOE (Reference

3).

In order to simplify the equations to determine demand to capacity ratios, let us look at stresses
as a combination of pressure stress (PS), weight stress (WS), and seismic stress (SS) separately,
using 3 Sh as the upper BNI seismic limit and 1. 3 3 Sh as the upper UBC/B31.3 limit. Note that for
materials limited by 2Sy, the discussion below is conservative.

PS + WS < Sh
PS + WS + SS (BNI) < 3Sh
PS + WS + SS (UBC) < 1.33Sh

PS + WS can be anything between 0 and Sh. For the moment, assume PS + WS is 0. Then, in
the limit

SS (BNI) = 3 Sh; SS(UBC) = 1. 3 3 Sh
Demand (BNI) = 4.2*Demand (UBC) (from Section II)

Demand (BNI)/Capacity (BNI) = (4.2*Demand(UBC))/3Sh = 1.4*Demand(UBC)/Sh
Demand (UBC)/Capacity (UBC) = (Demand (UBC))/1. 3 3 Sh = 0.75*Demand (UBC)/Sh

That is, the demand to capacity ratio for the BNI method and criteria is higher (more
conservative) than the standard UBC-B31.3 for PS + WS = 0, by almost a factor of 2 (1.4/0.75 =
1.87).

Clearly, as PS + WS increases, there will eventually be a point at which the demand to capacity
(DC) ratio for BNI is not higher than UBC-B31.3, as shown in the following table, using the
following equations:

" B31.3 SS Cap = 1. 3 3 Sh - Sh*(PS + WS)/Sh
* BNI SS Cap = 3 Sh - Sh*(PS + WS)/Sh
" UBC Demand = 1.0
* BNI Demand = 4.2*UBC Demand = 4.2
" DC Ratio = [Demand (BNI)/Cap(BNI)]/[Demand (UBC)/Cap (B31.3)]= 4.2*Cap (UBC)/Cap (3NI)

For example, for (PS + WS)= .Sh

(PS + WS)/Sh = 0.4
B31.3 SS Cap = 1. 33 Sh - Sh*0. 4  = 0.93Sh
BNI SS Cap = 3 Sh - Sh*0. 4  =26Sh
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= (4.2/2.6)/(1.0/0.93) = 1.50, as shown in the table below

(PS+ WS)/Sh B31.3 SS Cap/Sh BNI SS Cap/Sh DC Ratio
0 1.33 3 1.86

0.1 1.23 2.9 1.78
0.2 1.13 2.8 1.70
0.3 1.03 2.7 1.60
0.4 0.93 2.6 1.50
0.5 0.83 2.5 1.39
0.6 0.73 2.4 1.28
0.7 0.63 2.3 1.15
0.8 0.53 2.2 1.01
0.9 0.43 2.1 0.86

1 0.33 2 0.69

The cross-over point occurs at (PS + WS)/Sh =0.8. A review of 172 of the SC-III(Non-Chem)
and SC-IV piping analyses done to date shows that the maximum ratio of any line is 0.81, with
well over 98% of the lines below 0.72, and many much lower. Thus, one would not expect any
future lines to have PS + WS > 0.8Sh, but BNI will commit to placing this limitation on all future
analyses when using the BNI seismic stress criteria.

IV. Conclusion

Based on the above work, the use of the BNI SC-III(Non-Chem)/SC-IV acceptance criteria
coupled with a conservative application of UBC loading is conservative compared to strict
compliance with B31.3 and UBC, subject to limiting the sustained stresses to 0.8Sh.
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B31.3 Construction"
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Criteria" and "Span Method Criteria"

Summary of BNI SC-III(Non-Chem) and SC-IV Pipe Stress Criteria

Normal Load (Weight, Pressure, Thermal Expansion) Demand:

" Forces and moments determined using nominal outside diameter and thickness
" Sustained conditions stresses determined using a thickness and section modulus based on

"end-of-life" (nominal less corrosion or erosion allowance)
" Thermal expansion and any displacement controlled stresses (building settlement, for

example) determined using nominal dimensions.

The resulting moments (piping) or moments and forces (supports) are then used in conjunction
with pressure, weight, and thermal expansion/thermal anchor motion/seismic anchor motion
results to qualify the piping and supports. The attached table shows the criteria used for pipe
stress.

24590-ENG-F00043 Rev 0 (7/31/2006) Ref: 24590-WTP-3DP-Ga4B-00001
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Table 1

SC - II(Non-Chem)/SC-IV Piping

NOTE: SC-IIl Importance Factor (I)= 1.5; SC-IV Ip =1.0

Case Loading Loads Demand Capacity Pipe Properties

Design Primary - Pressure (P) Pressure 2 Mass is based on the
Sustained PDO V(0.7 5 iM,)2 + (0.75iiM,) + M, uncorroded pipe plus water

Deadweight (D) Vertical: ig * W+ 1.0Sh plus insulation.4t Z

Primary - Pressure (P) Pressure Pipe structural properties (D,
Occasional 

P
Deadweight (D) Vertical 1 g * P+ 2 te, Z') are based on corroded

+~ 1 .7510M,8 )2 +O.75iM IB 2 M pipe properties.
Seismic-Inertial Horizontal (E-W, N-S): ++M
(S1) 4t Z'

F, from equ 32-2 as
defined above 

lesser of k, Sh or k2SY

Vertical: 2/3 k, = 3.0
(Horizontal)
Total: (H2N-s + H2Ew + k2 = 2.0
V2)1/2

Secondary Thermal (T) aLAT 2 2 Pipe structural properties
- Normal + +<c (Do, t, Z) values are based on

Z Sa nominal pipe properties.

Secondary Thermal (T) aLAT + /.,\Y , 2 Pipe structural properties
i Ox c)2 +<i1M'ij +M 'C (Do, t, Z) values are based on

Occasional Seismic - Anchor Displacement A SA nominal pipe properties.
Motion (SAM) CL I

Wp -Weight of (Pipe + fluid + insulation) nominal properties. M.B, M0B, MTB = out- and in-plane bending and torsion moment due to IDI + S11, respectively.
g = acceleration of gravity (386 in//seC2; 32.2 ft/sec2) MC, Mic, MTC = out- and in-plane bending and torsion moment due to T, respectively.
M A, MiA, MTA = out- and in-plane bending and torsional moment due to D, respectively. M',c, M'ic, M'Tc= out- and in-plane bending and torsion moment due to Ill + ISAMI, respectively.

Z = pipe section modulus based on nominal dimensions.

Z'= pipe section modulus based on corroded dimensions.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act of
1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description
purposes only.

History Sheet
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0 6/24/02 Initial issue Indra Ghosh

1 9/26/02 Issued for Permitting Use Indra Ghosh /N. T. Desai

2 10/09/02 * Revised text in Section 1 Indra Ghosh / N. T. Desai

* Added Yard Transfer Lines structural support description.

0 Changed material type from 304L to 316L on Fig. 4.

* Added Reference to "LAB" building in all sections

3 3/27/03 * Revised Figures 1,2,3 and 4, and deleted Figure 5 Indra Ghosh IN. T. Desai

* Replaced Ref. 2.1.5 with Washington Administrative
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0 Editorial changes in Section 3.1 as marked.
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" Revise Figure 1 to reflect changes to LAW vessel skirt
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drip pan details

" Addition of Figure 8 describing typical Laboratory piping
and pump pit sump weir details

5 8/4/04 Issued for Permitting Use H. Raval, D. Robertson

6 8/25/04 Issued for Permitting Use H. Raval, D. Robertson
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Nathan Kyle

* Corrected specification callout on Figure 1

a Revised typical PT sump and typical wall/mat penetration
details on Figure 4
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* General revision to Figure 8 (Added Details 1 and 2)

* Revised Notes 3 and 4 for cupsink detail, and revised hot
cell transfer port drain details on Figure 9. Added Note 5
for cupsink cover.
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Figure 10. Added adjacent embed plate optional detail.

* Added Figures 11 and 12.
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1 Introduction

In accordance with Chapter 173-303 Washington Administrative Code (Ref. 2.1.5), facilities that manage
liquid dangerous waste must provide secondary containment'. At the Waste Treatment and
Immobilization Plant, secondary containment systems have been designed to prevent a release of

dangerous waste to the environment as required by the Code.

This report describes and provides references to the design criteria, load definitions, load combinations,
material of construction, and methodology for the analysis/design of Pretreatment (PT), High-Level
Waste (HLW), Low-Activity Waste (LAW) facilities, and Analytical Laboratory (LAB) building with
emphasis on secondary containment components. It also includes several representative typical details.

2 Applicable Documents

2.1 Codes and Standards

2.1.1 ACI 349, Code Requirements for Nuclear Safety-Related Concrete Structures.

2.1.2 ACI 318, Code Requirements for Structural Concrete.

2.1.3 Uniform Building Code (UBC), 1997.

2.1.4 ANSI/AISC N690, Specification for the Design, Fabrication, and Erection of Steel Safety-
Related Structures for Nuclear Facilities.

2.1.5 Washington Administrative Code, Chapter 173-303.

2.1.6 AISC MO16-89, Manual of Steel Construction -Allowable Stress Design, Ninth Edition.

2.1.7 ASCE 7, Minimum Design Loads for Buildings and Other Structures.

.2.1.8 ASCE 4, Seismic Analysis of Safety-Related Nuclear Structures and Commentary.

2.1.9 Safety Requirements Document, Volume 11, 24590-WTP-SRD-ESH-01-001-02.

With the exception of ancillary equipment as provided by 173-303-640(4)(f) and approved by DWP.
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3 Description

3.1 Design Methodology, Material, Loads, and Load Combinations

Codes and specifications:

* PT and HLW:

General: ASCE 4 (Ref. 2.1.8).
Concrete: ACI 349 (Ref. 2.1.1).

Steel: ANSI/AISC N690 (Ref. 2.1.4) and AISC (Ref 2.1.5).

0 LAW and LAB:

General: UBC (Ref. 2.1.3).

Concrete: ACI 318 (Ref 2.1.2).

Steel: AISC MO16 (Ref 2.1.6).

Dead Loads and Live loads: ASCE 7 (Ref. 2.1.7), UBC (Ref. 2.1.3), and Tables 4-1 and 4-2 of SRD (Ref.
2.1.9).

Seismic Loads Site-specific response spectra as specified in SRD (Ref 2.1.9).

0 PT and HLW:

Peak Ground Horizontal Acceleration = 0.30g.

Peak Ground Vertical Acceleration = 0.2 1g.

0 LAW and LAB: Seismic Zone 2B (UBC, Ref 2.1.3).
Peak Ground Horizontal Acceleration =0.24g.

Peak Ground Vertical Acceleration = 0.16g.

Material

Concrete 28-day compressive strength, f, = 4,000 psi and 5,000 psi.

Reinforcing Bar ASTM A706, deformed.

Steel W Shape - ASTM A992 or A572 Grade 50; Angles and Channels - ASTM A36 or
A529 Grade 50; Plates - ASTM A36; Pipe - ASTM A53; Anchor Rods - ASTM
F1554; Welded studs A108; Steel deck-ASTM A653.

Load Combinations

Concrete 0 HLW and PT: Based on ACI 349 (Ref 2.1.1).

* LAW and LAB: ACI 318 (Ref. 2.1.2) and UBC (Ref 2.1.3).

Steel * HLW and PT: Based on ANSI/AISC N690 (Ref 2.1.4).

* LAW and LAB: AISC M016-89 (Ref. 2.1.6) and UBC (Ref 2.1.3).

Stainless Steel Liners (SS) Most commonly used in the process cells. Refer to Figures 2-5 for typical details.

Special Protective Coating Material for coatings will be compatible with the dangerous waste.

Yard Transfer Lines Structural support for yard transfer lines (intra and inter facility waste transfer
Structural Support lines) is described in Ancillary Equipment Pipe Support Design, 24590-WTP-PER-

PS-02-001.

Page 2
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3.2 Typical Details

Figures 1 through 13 show several typical details related to secondary containment for PT, HLW, LAW,

and LAB buildings.
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Figure 1 Typical Vessel Embed, Support, and Flat Bottom Tank Details for LAW 3 Building
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Figure 2 Liner Plate and Grillage Support Details for PT, HLW, LAW and LAB Buildings
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Figure 3 Typical Process Vessel Support Details for PT and HLW Buildin2s
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Figure 4 Misc. Typical Details Sumps, Trenches, Wall Penetrations, Embedded Plates and Special Protective Coating PT, HLW, LAW and LAB Buildings
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Figure 5 Typical Process Vessel Support Details for LAB Building
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Figure 6 Plan View of Typical Under Sink and Fume Hood Drain for LAB Bldg Secondary Containment Leak Collection Pan
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Figure 7 Section View of Typical Laboratory Under Sink and Fume Hood Drain for LAB Bldg Secondary Containment Leak Colection Pan, Including Leak Test Plug
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Figure 8 Typical Laboratory Piping and Pump Pit Sump and Weir Details for LAB Building
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Figure 9 Typical Hot Cell Floor Drain Detail and Transfer Port Drain Detail for LAB Building
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Figure 10 Typical HLW Building Sump Details & Typical PT Building SS Liner/CS Embed Detail
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Secondary Containment Design

Figure 11 Typlcal Laboratory C3 Piping and Pump Pit Sump and Weir Details for LAB Baiding
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Figure 12 Typical RLD Condensate Tank Support Details for PT Buiding (Exterior)
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Secondary Containment Design

Figure 13 LAW Melter Encasement Assembly Secondary Containment Details
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7/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 7.7
WTP Documents Applicable to All Areas

Specifications

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
Engineering Specification for Field Applied

24590-WTP-3PS-AFPS-TPOO6, Rev 1 Special Protective Coatings for Secondary
Containment Areas

24590-WTP-3PS-GOOO-TPO02, Rev 4 Engineering Specification for Positive
Material Identification (PMI)

24590-WTP-3PS-HD00-T000l, Rev 3 Engineering Specification for Maintenance
Decontamination Equipment

24590-WTP-3PS-MOOO-TPO01, Rev 0 Engineering Specification for Air
TDisplacement Slurry Pumps

24590-WTP-3PS-MACS-TP004, Rev 0 Engineering Specification for High Pressure
Centrifugal Blowers

24590-WTP-3PS-MBTV-TPOO I, Rev 0 Engineering Specifications for Thermal
Catalytic Oxidizers/Reducers

24590-WTP-3PS-MCEO-TPO02, Rev. 2 Engineering Specification for Process Ejector
/Eductor

24590-WTP-3PS-MESO-TPOOI, Rev I Engineering Specification for Shell and Tube
Heat Exchanger

24590-WTP-3PS-MKEO-T0001, Rev 5 Engineering Specification for Wet
Electrostatic Precipitators
Engineering Specification for Nuclear Grade

24590-WTP-3PS-MKHO-T0002, Rev 2 High Efficiency Particulate Air (HEPA)
Filters
Engineering Specification for Centrifugal

24590-WTP-3PS-MPC-TP001, Rev 0 Pumps to Meet Requirements of API
Standard 610, Eighth Edition, and for Quality
Levels QL-1 and QL-2
Engineering Specification for General

24590-WTP-3PS-MPCO-T0002, Rev 3 Centrifugal Pumps to Meet Requirements of
ASME B73.1M-2001 and ASME B73.2M-
2003 for Commercial (CM) Components
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Waste Treatment and Immobilization Plant

Engineering Specification for Sealless
24590-WTP-3PS-MPCO-T0003, Rev 2 Centrifugal Pumps to Meet Requirements of

API Standard 685,1s Ed, Quality Level Q
24590-WTP-3PS-MPPD-TO001, Rev 3 Engineering Specification for Air-Operated

Diaphragm Pumps

24590-WTP-3PS-MPVS-TP001, Rev I Engineering Specification for Submersible
Centrifugal Sump Pumps

24590-WTP-3PS-MTF5-T0001, Rev 0 Engineering Specification for Field-Erected
Tanks Design and Fabrication

24590-WTP-3PS-MV00-T0001I, Rev 3 Engineering Specification for Pressure
Vessel Design and Fabrication

24590-WTP-3PS-MV00-TP002, Rev 2 Engineering Specification for Seismic
Qualification Criteria for Pressure Vessels

24590-WTP-3PS-MV00-TP003, Rev 2 Engineering Specification for Pressure
2459-WTP3P5MVOOTPO3, Rv 2 Vessel Fatigue Analysis

24590-WTP-3PS-MWKO-TO001, Rev 3 Engineering Specification for Carbon Bed
Adsorber

24590-WTP-3PS-MX00-T0001, Rev 6 Engineering Specification for Process Bulge
Design and Fabrication
Engineering Specification for Shop Applied

24590-WTP-3PS-PX04-TPOO1, Rev 1 Fusion Bonded Epoxy Coating for
Underground Carbon Steel Pipe

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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24590-WTP-3PS-AFPS-TPOO6, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy
Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by
DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and
exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials
at DOE-owned nuclear facilities. Information contained herein on radionuclides is provided for
process description purposes only.
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24590-WTP-3PS-AFPS-TPOO6, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

1 Scope

1.1 This specification defines the minimum requirements for the field application of Special
Protective Coating's (SPC's) applied onto concrete and steel surfaces that have been identified
as a Secondary Containment area. The coating systems for concrete and steel surfaces are
identified in Appendix C Table 2 and Appendix D of this specification. The CONTRACTOR
shall identify the areas requiring secondary containment coatings in the appropriate room finish
schedule for each facility (i.e., LAW, HLW, PTF, LAB & BOF). Unless indicated elsewhere in
the subcontract documents, the field coating Work shall include-

" Touch up of shop or field coated carbon steel embeds prior to application of identified

secondary containment coating system.

* Surface preparation and application of the applicable coating system for concrete and steel

surfaces. Corner coving on floor/wall, wall/wall corners, around concrete, steel embed

attachments, grouted anchor bolts and other items that create a corner or sharp transition in
coating system direction.

" Saw cutting and chipping concrete as required by applicable installation detail.

" Surface preparation and application of a primer/sealer/barrier coat on shop coated steel

embeds that have been determined unsuitable for the installation location exposure

conditions in the secondary containment enclosure area or incompatible with the specified

secondary containment coating system.

1.2 Finish color shall be as noted in Appendix E.

1.3 All SPC's are designated as Commercial Grade and not important to safety (ITS). SPC quality

program requirements must comply with DOE Order 414. IA as identified in Appendix A. The

full order is not applicable (also refer to Section 5). NQA-1 Quality Assurance requirements
do not apply to the manufacture or application of SPC's. However, SPC's used in high

radiation areas (>2E8 rads over 40 years) shall be prequalified in accordance with Appendix B.

1.4 The Field application of all concrete and steel coatings will be performed at the WTP project

located in the 200 East Area of the Hanford Site in Washington.

2 General

2.1 Responsibility

2.1.1 The SUBCONTRACTOR shall supply all personnel, coating materials and all necessary
surface preparation, application, inspection and equipment including all Personal Protection

Equipment (PPE), safety, rigging/access (as required), masking protection, containment,
environmental control/dehumidification/ventilation equipment, area covering to protect from

direct sunlight and inclement weather and all consumables. The SUBCONTRACTOR shall
perform all pre-surface preparation, surface preparation, coating application, inspection and
documentation for all SPC work.
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FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

2.1.2 The SUBCONTRACTOR shall provide surface preparation of overlap or tie-in areas on
stainless steel, concrete and carbon steel surfaces as required.

2.1.3 The SUBCONTRACTOR shall install flexible joint sealant, flexible epoxy filler material,
foam backer rod, bond breaker tape and material where specifically identified for use by the
CONTRACTOR.

2.1.4 The SUBCONTRACTOR shall store all coating materials in accordance with this
Specification and CONTRACTOR accepted procedures. The coating system and associated
coating materials shall be in accordance with Appendix C Table 1 Secondary Containment
Coating Systems, Table 2 Secondary Containment Coating Materials and Appendix D Room

Finish Schedule Drawing references or as otherwise identified by the CONTRACTOR. All
coating materials shall be used on a first in first out basis where the oldest batch of any given
material or component is used before batches with a later expiration date.

2.1.5 The SUBCONTRACTOR shall perform all inspections and tests contained in this
Specification prior to acceptance by the CONTRACTOR.

2.1.6 The SUBCONTRACTOR shall provide application and inspection documentation for all
coating Work accepted by the CONTRACTOR.

2.1.7 The SUBCONTRACTOR shall provide marking materials that are fully compatible with the
coating system(s) specified. Marking materials shall be suitable for use on stainless steel.

2.1.8 The SUBCONTRACTOR shall provide environmental control equipment as necessary for

surface preparation, coating application and curing.

2.1.9 The SUBCONTRACTOR shall only use inspection equipment that is currently calibrated and
controlled by a calibration program accepted by the CONTRACTOR.

2.1.10 The SUBCONTRACTOR shall give CONTRACTOR a minimum of ten (10) working days
written notice prior to the start of coating Work and coordinate all field coating Work with the

CONTRACTOR on a daily basis prior to the start of daily coating Work.

2.1.11 The SUBCONTRACTOR shall give the CONTRACTOR at least twenty four (24) hours

verbal notice for all agreed upon inspection witness and hold points.

2.2 Surfaces Not To Be Coated

2.2.1 The SUBCONTRACTOR shall verify weld hold-back areas on piping, hangers/supports, steel

attachments, etc., in areas designated Secondary Containment prior to coating as follows.

* Four(4) inches for field welds

2.2.2 Rubber or similar nonmetallic parts.

2.2.3 Non-Ferrous metals unless otherwise specified.

2.2.4 Stainless Steel surfaces unless specifically required by the CONTRACTOR (areas where
stainless steel is welded to carbon steel the coating overlap onto the stainless steel shall be at
least 1" or as otherwise specified).

Page 2
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2.3 Definitions

2.3.1 Batch- A quantity of coating made in one production run. A unique batch number is assigned

for each production run of the epoxy coating material, the curing agent, fillers and the thinner.

2.3.2 Bug Holes- Small regular or irregular cavities resulting from entrapment of air bubbles in the

surface of formed concrete during placement and consolidation.

2.3.3 Curing Membrane - Materials applied to prevent the moisture in uncured concrete from

evaporating too rapidly. Where Special Protective Coatings are being applied, the curing

membranes or compounds shall not contain paraffin, oil, silicone or other contamination that

could compromise proper coating adhesion.

2.3.4 CONTRACTOR- Means BECHTEL NATIONAL, INC. (BNI) and all of its authorized
representatives acting in their professional capacities.

2.3.5 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry or cured. Usually
expressed in mils (each mil is 1/1000 of an inch). Measured using a wet film thickness gage

and calculating dry film thickness based on coating material volume solids. Alternatively

measured using an ultra sonic dry film thickness device or using a destructive test that cuts the

dry film and optically measures the dry film thickness.

2.3.6 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film. Usually

from a contaminated particle on the surface prior to applying the coating.

2.3.7 Efflorescence- A white crystalline or powdery deposit on the surface of concrete.

Efflorescence results from leaching of lime or calcium hydroxide out of the permeable

concrete mass over time by water, followed by reaction with carbon dioxide and acidic

pollutants.

2.3.8 Form Release Agents- Compounds such as glossy paint or other film forming release material

applied to forms to allow easy removal of forms. Where Special Protective Coatings are being

applied the form release agent shall not impart a residue of paraffin, oil, silicone or other

contaminant onto the surface that could compromise proper coating adhesion.

2.3.9 Hydration- The reaction of water with the calcium silicate, aluminate or aluminoferrite

components of fine cement grains, necessary for the setting and densifying of concrete.
Hydration results in the formation of calcium hydroxide and colloidal gels which occupy a
larger volume than the original cement.

2.3.10 Hydrostatic Pressure- The pressure exerted by water at rest.

2.3.11 Holiday- A Pinhole, skip, discontinuity, or void in the applied coating film.

2.3.12 Laitance- A thin, weak, brittle layer of cement and aggregate fines in a concrete surface. The

amount of laitance is influenced by the degree of working or amount of water in the concrete.

For the application of Special Protective Coatings all laitance must be removed to sound,
dense concrete.
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2.3.13 Item- An all inclusive term used in place of any of the following: appurtenance, assembly,
component, equipment, material, module, part, structure, sub-assembly, sub-system, system,
unit or support systems.

2.3.14 Mfg. Std. Coating- A manufacturer's standard coatings system applied to off the shelf items
or standard line items of routine manufacture that are not specifically manufactured for the
WTP project.

2.3.15 NIST- National Institute of Standards and Technology.

2.3.16 "Non-Radiation" areas- For the purpose of Special Protective Coating (SPC), this is the
quality designation for items "NOT" located in an area where radioactive material or items

are transported, processed or stored or where they are located in an area where radioactive
material or items are transported, processed or stored that are designated C2 and less, or R2
and less (24590-WTP-GPP-SRAD-0007 Classification of Areas provides the maximum dose
for each "R" designation and mean airborne contamination level for each "C" designation).

2.3.17 Outgassing- The upward and outward emission of air or moisture vapor from concrete or
coatings.

2.3.18 Pinhole- Minute hole visible in the applied coating without magnification, that appear to
penetrate one or more layers of the coating film.

2.3.19 Profile- The surface roughness resulting from surface preparation by abrasive blasting or
other CONTRACTOR accepted methods (Refer to Section 7.3.4.3)

2.3.20 "Radiation" areas- For the purpose of Special Protective Coating (SPC), this is the quality
designation for items that are located in an area where radioactive material or items are
transported, processed or stored that are designated C3 and greater, or R3 and greater.
(24590-WTP-GPP-SRAD-0007 Classification of Areas provides the maximum dose value for
each "R" designation and mean airborne contamination level for each "C" designation).

2.3.21 Sag- The running of freshly applied coating on a vertical surface due to being applied too
thick.(Same definition for runs and drips).

2.3.22 Supplier Deviation Disposition Report (SDDR)- A standard WTP project document that can
be used by a vendor or SUBCONTRACTOR to identify an actual or potential deviation or
discrepancy that requires engineering evaluation and disposition prior to acceptance.

2.3.23 Surface Hardeners- Compounds applied to a concrete surface to improve hardness, and to
decrease permeability.

2.3.24 Surface Porosity- Permeability of the surface that allows absorption of vapors, moisture,
chemicals, and coating liquids. Small interconnected voids that allow fluids to penetrate an
otherwise impervious material.

2.3.25 SUBCONTRACTOR- Means the company, corporation, partnership, individual, or other
entity to which this subcontract (purchase order/material requisition) is issued, its authorized

representatives, successors, and permitted assigns.
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2.3.26 Training and Certification- Training to include an understanding of the specification,
CONTRACTOR accepted Work procedures and manufacturer's published instructions.

Certification to include a documented performance test demonstrating quality Work

acceptable to the CONTRACTOR. (Refer to Sections 4.6, 5.1.3.2, 5.1.7, 7.1.2, 8.1.1.1 and

Appendix A)

2.3.27 RPP-WTP- River Protection Project-Waste Treatment Plant

2.4 Safety

2.4.1 All surface preparation and coatings Work shall comply with all applicable environmental and

safety provisions, laws, regulations in local jurisdiction (e.g., the County, and State). Work

being performed in the United Sates shall be in strict accordance with OSHA 29 CFR 1910,
State and local safety and environmental requirements.

2.4.2 The SUBCONTRACTOR shall comply fully with OSHA Hazard Communication Standard
29CFR 1910. Material Safety Data Sheets (MSDS) for all materials, including thinners and

cleaning solvents, shall be obtained from the materials manufacturer and made available at the
place of application for review.

2.4.3 The Volatile Organic Compound (VOC) content of all materials shall comply with Federal,
State and Local or other Regulatory requirements.

2.4.4 The SUBCONTRACTOR shall control safe working and environmental conditions employing
items such as but not limited to barricades, masking/tarping, ventilation, dehumidification and

safety watches to provide safe quality work from surface preparation through application,

curing and inspection activities.

2.4.5 The SUBCONTRACTOR shall be responsible for proper disposal of liquid or solid waste

generated during the work described herein (residual coating material, thinners, solvent,
wipes, rags, etc.)

3 Applicable Documents

3.1 Codes and Standards

The latest applicable edition of the following codes, standards, specifications or WTP procedures

form a part of this Specification.

3.1.1 American Society for Testing and Materials (ASTM)

ASTM E337 Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer
ASTM D 412 Standard Test Methods for Vulcanized Rubber and Thermoplastic

Elastomers- Tension

ASTM D1653 Standard Test Methods for Water Vapor Transmission of Organic
Coating Films

ASTM D3276 Standard Guide for Painting Inspectors (Concrete and Masonry
Substrates)
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ASTM D3912

ASTM D4060

ASTM D4082

ASTM D4138

ASTM D4228

ASTM D4227

ASTM D4258
ASTM D4259
ASTM D4262

ASTM D4263

ASTM D4414

ASTM D4285
ASTM D4417
ASTM D4537

ASTM D4541

ASTM D4940

ASTM D5139

ASTM D5144

ASTM D5498

ASTM D6132

ASTM D6237

Standard Test Method for Chemical Resistance of Coatings Used in
Light-Water Nuclear Power Plants
Standard Test Method for Abrasion Resistance of Organic Coatings by
the Taber Abraser
Standard Test Method for Effects of Gamma Radiation on Coatings for
Use in Light-Water Nuclear Power Plants
Test Method for Measurement of Dry Film Thickness of Protective
Coating Systems by Destructive Means
Practice for Qualification of Journeyman Painters for Application of
Coatings to Steel Surfaces of Safety Related Areas in Nuclear Facilities
Practice for Qualification of Journeyman Painters for Application of
Coatings to Concrete Surfaces of Safety Related Areas in Nuclear
Facilities
Practice for Surface Cleaning of Concrete for Coating
Practice for Abrading Concrete
Standard Test Method for pH for Chemically Cleaned or Etched
Concrete Surfaces
Test Method for Indicating Moisture in Concrete by the Plastic Sheet
Method
Practice for Measurement of Wet Film Thickness of Organic Coatings by
Notch Gages
Test Method for Indicating Oil or Water in Compressed Air
Field Measurement of Surface Profile of Blast Cleaned Steel
Standard Guide for Establishing Procedures to Qualify and Certify
Inspection Personnel for Coating Work Inspectors in Nuclear Facilities.
Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers
Test for Conductimetric Analysis of Water Soluble Ionic Contaminants
of Blasting Abrasives
Standard Specification for Sample Preparation for Qualification Testing
of Coatings Used in Nuclear Power Plants
Standard Guide for Use of Protective Coating Standards in Nuclear
Power Plants
Standard Guide for Developing a Training Program for Coating Work
Inspectors in Nuclear Facilities.
Standard Test Method for Nondestructive Measurement of Dry Film
Thickness of Applied Organic Coatings Over Concrete Using an
Ultrasonic Gage
Standard Guide for Painting Inspectors (Concrete and Masonry
Substrates)

3.1.2 The Society for Protective Coatings (SSPC)

SSPC-AB1
SSPC-PA2
SSPC-SPl
SSPC-SP6
SSPC-SP7
SSPC-SP10
SSPC-SP1 1

24590-GO4B-F00019 Rev 3 (6/29/20G0

Mineral and Slag Abrasive
Measurement of Dry Paint Thickness with Magnetic Gages
Solvent Cleaning
Commercial Blast Cleaning
Brush -Off Blast Cleaning
Near-White Metal Blast Cleaning
Power Tool Cleaning to Bare Metal
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Surface Preparation and Cleaning of Metals by Waterjetting Prior to

Recoating
Surface Preparation of Concrete
Visual Standard for Abrasive Blast Clean Steel
Visual Standard for Power and Hand Tool Cleaning

3.1.3 Occupational Safety and Health Administration (OSHA)

OSHA 29 CFR 1910

WTP Project Documents

24590-WTP-GPP-SRAD-007
24590-WTP-3PS-AFPS-T0004

24590-WTP-3PS-AFPS-T0003

24590-WTP-3PS-AFPS-T0002

24590-WTP-3PS-AFPP-T0001

Occupational Safety and Health Standards

Classification of Areas
Field Applied Special Protective Coatings for Concrete
Surfaces
Field Applied Special Protective Coating for Steel items
and Equipment.
Special Protective Coating Limited-Combustible Testing
Protocol
Painting (Professional Line Products) 09912

3.1.5 Department of Energy (DOE)

DOE Std. 1066-97

DOE Order 414.1A
Change 1 Issued 7/12/01

DOE STANDARD Fire Protection Design Criteria

Quality Assurance

3.1.6 National Fire Protection Association (NFPA)

NFPA 801 2003 Edition Standard For Fire Protection For Facilities Handling
Radioactive Materials

4 Submittals

4.1 SUBCONTRACTOR shall submit detailed written procedures for the following-

* Material receiving, marking, storage, handling
* Surface preparation
* Environmental control
* Application
* Curing
* Inspection and testing
0 Touch-up/repair
* Application personnel qualification and Inspector qualification (G321-E, category 28.0)
* Proposed documentation forms. The final procedure and documentation forms shall be

submitted for the CONTRACTOR's approval (G321-E category 15.0).

(The above items can be grouped into a common procedure where appropriate)
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4.2 Only materials that comply with the prequalification testing requirements in Appendix B and
have been accepted in advance by the CONTRACTOR shall be used. Appendix C provides the
list of prequalified materials/systems. Materials that have not been successfully tested in
accordance with the test requirements shall not be used. Coating material prequalification

testing is only required of the coating manufacturer and not the Special Protective Coating

Application SUBCONTRACTOR.

4.3 The SUBCONTRACTOR shall identify the specific products by manufacturer and catalog
number and shall submit the coating manufacturer's latest published product data sheet
application instructions and Material Safety Data (MSDS). Conflicts, if any, between the
SUBCONTRACTOR's normal procedures, the coating manufacturer's recommendations, and

this Specification shall be brought to the attention of the CONTRACTOR for resolution and
written permission to proceed (G321- E category 11.0). The SUBCONTRACTOR shall submit
original Coating Manufacturer's Product Identity Certification Records for each and every batch
of coating material purchased for use on the WTP project. ( Refer to Appendix F) (Refer to
G321 V category 13.0)

4.4 The SUBCONTRACTOR shall complete and submit a daily inspection record as a part of the
Work procedures that includes all elements provided in Appendix G as a minimum. An entry for
wet bulb is not require when the accepted device used to measure humidity and dew point does
not required a wet bulb. (Refer to Section 8.1.9 and 10.2) (G321-V category 13.1)

4.5 The SUBCONTRACTOR shall submit with coating procedures a Supplier Quality Assurance
Program Data Sheet (Appendix A) appropriate for the activity being performed ( e.g.
manufacture of SPC's or application of specified SPC's ). The SUBCONTRACTOR shall
identify their Quality Assurance Program ( QA ) Plan documents and paragraph references on
the QA Program Data Sheet. All required QA Plan elements and corresponding
SUBCONTRACTOR's identified documents are subject to CONTRACTOR's evaluation and
verification.

4.6 The SUBCONTRACTOR shall provide a personnel training and certification plan for
applicators and inspectors. (Refer to Sections, 5.1.3.2, 5.1.7, 7.1.2, 8.1.1.1 and Appendix A).

4.7 The SUBCONTRACTOR shall supply with his coating procedures a list of previous project case
histories, where they applied coating materials similar to the materials specified herein. This list
shall include the type of item coated, the project name, a project client contact name and phone
number, if possible, for verification.

4.8 Color samples shall be submitted prior to the start of Work. Colors shall be as defined in
Appendix E or as otherwise defined by the CONTRACTOR. Color samples shall be I' x 1' in
size. At least five sets of all colors shall be submitted. The type of panel used and the coating
material used for the color samples shall be as agreed upon with the CONTRACTOR.

5 Quality Assurance

5.1 General
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5.1.1 The SUBCONTRACTOR shall control the quality of items and services to meet the
requirements of this Specification, applicable codes and standards referenced herein, and

associated subcontract documents. The SUBCONTRACTOR shall prepare and maintain

documentation to provide evidence of compliance with CONTRACTOR accepted procedures
and this Specification. A copy of the coating inspection documentation shall be included in
the shipping documentation.

5.1.2 The SUBCONTRACTOR, including any lower-tier organizations engaged by him, shall be
subject to surveillance inspection by the CONTRACTOR's representative until completion or
termination of the subcontract. This surveillance inspection does not relieve the

SUBCONTRACTOR from the responsibility for conformance to the requirements of
procurement documents, this specification and CONTRACTOR accepted procedures.

5.1.3 The SUBCONTRACTOR shall maintain a quality assurance plan for items located in "Non-
Radiation and Radiation" areas, as defined in Section 2.3 that addresses as a minimum, the

elements and implementing procedures called for in the Supplier Quality Assurance Program

Data Sheet, Appendix A.

5.1.3.1 Quality Assurance Plan (QAP)

5.1.3.1.1 A written QAP must be developed, implemented, and maintained.

5.1.3.1.2 The QAP must describe the organizational structure, functional responsibilities, levels of

authority, and interfaces for those managing, performing, and assessing the Work.

5.1.3.1.3 The QAP must describe management processes, including planning, scheduling, and

resource considerations.

5.1.3.2 Personnel Training and Qualification.

5.1.3.2.1 Personnel must be trained and qualified to ensure they are capable of performing their

assigned Work.

5.1.3.2.2 Personnel must be provided continuing training to ensure that job proficiency is
maintained.

5.1.3.3 Quality Improvement.

5.1.3.3.1 Processes to detect and prevent quality problems must be established and implemented.

5.1.3.3.2 Items, services, and processes that do not meet established requirements must be

identified, controlled, and corrected according to the importance of the problem and the
Work affected.

5.1.3.3.3 Correction must include identifying the causes of problems and working to prevent
recurrence.

5.1.3.3.4 Item characteristics, process implementation, and other quality-related information must

be reviewed and the data analyzed to identify items, services, and processes needing
improvement.
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5.1.3.4 Documents and Records.

5.1.3.4.1 Documents must be prepared, reviewed, approved, issued, used, and revised to prescribe
processes, specify requirements, or establish design.

5.1.3.4.2 Records must be specified, prepared, reviewed, approved, and maintained.

5.1.3.5 Work Processes.

5.1.3.5.1 Work must be performed to established technical standards and administrative controls

using approved instructions, procedures, or other appropriate means.

5.1.3.5.2 Items must be identified and controlled to ensure their proper use.

5.1.3.5.3 Items must be maintained to prevent their damage, loss, or deterioration.

5.1.3.5.4 Equipment used for process monitoring or data collection must be calibrated and
maintained.

5.1.3.6 Design.

5.1.3.6.1 NA

5.1.3.7 Procurement.

5.1.3.7.1 Procured items and services must meet established requirements and perform as

specified.

5.1.3.7.2 Prospective suppliers must be evaluated and selected on the basis of specified criteria.

5.1.3.7.3 Processes to ensure that approved suppliers continue to provide acceptable items and
services must be established and implemented.

5.1.3.8 Inspection and Acceptance Testing.

5.1.3.8.1 Inspection and testing of specified items, services, and processes must be conducted

using established acceptance and performance criteria.

5.1.3.8.2 Equipment used for inspections and tests must be calibrated and maintained.

5.1.3.9 Management Assessment.

5.1.3.9.1 NA

5.1.3.10 Independent Assessment.

5.1.3.10.1 NA

5.1.4 The SUBCONTRACTOR shall provide the CONTRACTOR's representative with a Work
activity schedule and shall notify the CONTRACTOR of all required inspection points prior to
the scheduled date for coating activities (Refer to Section 2.1.10 and 2.1.11 herein).
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5.1.5 If the SUBCONTRACTOR's proposed Work plan or procedures differ from the requirements
of this Specification, the SUBCONTRACTOR shall specifically identify and explain all

differences in writing, using an SDDR or other appropriate WTP project document, and

submitted to the CONTRACTOR for review and approval prior to proceeding with a known

deviation after the fact.

5.1.6 All pre-established witness and hold points shall be witnessed by the CONTRACTOR unless

a written waiver has been issued.

5.1.7 All personnel shall receive training in the specific project coating requirements and the
associated CONTRACTOR accepted work procedures that are relevant to their individual
work assignments.

5.1.7.1 Painter/coating application personnel used to prepare the surface and apply coatings shall be
trained, qualified and certified in accordance with the SUBCONTRACTOR's procedures
accepted by the CONTRACTOR.

5.1.7.2 The SUBCONTRACTOR's coating Work inspectors shall have previous experience in
coating inspection and shall receive documented training in the specific project coating

requirements, ASTM standards and other relevant standards including the CONTRACTOR

accepted Work procedures. All coating inspectors shall be trained, qualified and certified

Level I inspectors meeting the requirements of Section 8.1.1.1. Inspector training,
qualification and certification shall also comply with the SUBCONTRACTOR's
document(s) identified on the submitted Supplier QA Program Data Sheet ( Appendix A).

6 Materials

6.1 Coating Materials

6.1.1 All Special Protective Coating ( SPC ) secondary containment materials applied to concrete or

steel items located in "Radiation" areas shall be prequalified in accordance with Appendix B.

All SPC's applied to the building structure in "Radiation" areas or in any of the process

buildings shall employ Approved coating materials as defined in Appendix B.

6.1.2 The Volatile Organic Compound (VOC) content of all materials shall comply with Federal,
State and Local or other Regulatory requirements that have jurisdiction. The maximum

allowable VOC for this project is 3.8 lbsigal (450 gins/liter)

6.1.3 Coating materials including the primer intermediate and finish coat on a given item, shall all

be from the same manufacturer as identified in Appendix C.

6.1.4 Secondary Containment repair materials shall be the same as those originally used or shall be

those recommended by the manufacturer or shown to be compatible with the original coating

and acceptable to the CONTRACTOR. Repair materials shall be in pre-measured units, and

only complete kits shall be mixed. Splitting or breaking down pre-measured units of multi-

component coating materials may be considered if the SUBCONTRACTOR prepares a

procedure that requires accurate measurement of all materials and the SUBCONTRACTOR's
QC inspector monitors/verifies each and every mix. This procedure must be submitted to the

CONTRACTOR for review and permission to proceed.
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6.1.5 Appendix D Room Finish Schedule Drawing References and Appendix C Tables contain the
specified Special Protective Coatings for the WTP project. Appendix C contains the generic
coating systems and approved coating materials. The generic coating system (primarily
Epoxy or Epoxy Novolac materials) used on concrete and steel in secondary containment
areas shall be coordinated with the generic coating materials indicated in the Architectural
Room Finish Schedules ( Appendix D Drawing Reference) for LAW, HLW, PTF, LAB and
selected areas of BOF and their physical location. The Architectural Room Finish Schedules
will identify coating materials for Secondary containment based on evaluation of chemical
exposure , temperature and mechanical abuse based on a case by case criteria and specifically
tailored for the conditions / exposure that is to be expected.

6.1.6 Appendix F is the Coating Manufacturer's Product Identity Certification Record. This
document is required from the coating manufacturer for each component of each batch of
coating material (manufactured coating material not individual ingredients).

6.1.7 Appendix G is an example for a Surface Preparation and Coating Inspection Form. This form
or a form that contains the same information is required for daily inspection documentation.

6.1.8 Appendix H is the Manufacturer's Standard Coating Data Sheet. This is a sheet that must be
completed when submitting an alternate material or coating system. A coating material
technical data sheet and MSDS is required for each coating material included. All alternate
materials must be reviewed and accepted by the CONTRACTOR prior to use.

6.2 Patching/Filler Materials

6.2.1 Materials used to patch or fill holes, shrinkage cracks, and defects in the concrete shall meet
the following requirements:

6.2.1.1 For holes larger than 1/2" in its largest dimension, the filler may be a non-shrink structural
concrete grout with a slump sufficient to fill holes on a vertical or overhead surface while
staying flush with the surface plane. The concrete structural grout shall be compatible with
the SPC system specified for use on the concrete surface. Compatibility shall be verified by
applying the SPC over a cast sample of the structural concrete grout followed by a pull off
adhesion of at least 200 psi per ASTM D4541 using test procedures applicable for type II
and type IV instruments listed in Annex A.2 and A.4.

6.2.1.2 For holes up to 2" in its largest dimension, the filler may be a 100% solids proprietary
polymeric filler material as recommended by the SPC manufacturer with a slump sufficient
to fill holes on a vertical or overhead surface while staying flush with the surface plane.
Polymeric fillers using a curing compound, catalyst or accelerator that develop heat during
the cure process shall not cause blowholes in the applied filler that requires subsequent
repair. The polymeric filler may be applied in more than one application to fill large voids
flush with the concrete surface plane of concrete to steel embed surface plane. The
proprietary polymeric filler material shall be compatible with the SPC system specified for
use on the concrete surface. Compatibility shall be verified by applying the SPC over a cast
sample of the proprietary filler material followed by a pull off adhesion of at least 200 psi
per ASTM D4541 using test procedures applicable for type II and type IV instruments listed
in Annex A.2 and A.4.
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6.2.1.2.1 Polymeric filler materials used in R5 areas where the 40 year accumulated radiation level

will be greater than 2E8 rads that are not made with the same generic resin type shall be

radiation tolerance tested in combination with the SPC system specified for use in that

particular area. The specimens shall be prepared for testing as follows:

0 Using the standard concrete test blocks identified in Appendix B, drill a hole 1/2" x

1/2" in each face of each block. Fill the hole with the proposed filler material flush
with the surface plane of the block. Apply the SPC systems identified for use in the
R5 areas. Perform radiation tolerance testing per Appendix B.

6.2.1.3 For stable non moving cracks fill flush with the surface plane using a 100% solids

proprietary polymeric filler material recommended by the SPC manufacturer as defined in
section 6.2.1.2. Large cracks shall be routed out as shown on Appendix I installation

details.

6.2.1.4 Construction Joints

6.2.1.4.1 For construction joints (other than those at inside wall to wall or wall to floor corners) in

walls or floors, within areas required for secondary containment, a formed or created

(e.g., saw-cut) rectangular slot shall be provided, centered on the construction joint after

the concrete is placed and cured, apply specified coating system primer in the joint then

install a bond breaking tape in the base of the joint. Install the flexible epoxy filler flush

with the concrete surface and overcoat the joint with the specified coating system. Refer

to Appendix I installation detail 3B.

6.2.1.5 For coving in corners (filler material with 2" radius), use a flexible epoxy filler material.
Where coving materials will serve as a water stop, the prequalification requirements in

Appendix B Section 1.2.10 apply. Refer to Appendix I for installation details 2A and 2B.

6.2.1.5.1 Secondary containment areas that do not have free flowing drains must use the glass

reinforced coving installation detail.

6.2.1.5.2 Secondary containment areas that do not have regulated tanks and have free flowing floor

drains, do not require the glass reinforced coving detail (Refer to Appendix I for
installation details 1 A and 1 B).

6.2.1.5.3 If the proximity of drains prohibits the full 2" radius coving, the coving radius may be
reduced to accommodate the coating installation.

6.3 Batch Information

6.3.1 Each container of coating material received and used by the SUBCONTRACTOR shall be

marked with the following:

* The manufacturer's name

* The product designation
" Batch/lot number
* Location and date of manufacture

* The shelf life expiration date
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6.4 Abrasives

6.4.1 Abrasives for blast cleaning shall be clean, free of oil or contaminants, and dry. The particle
size shall be capable of producing the specified surface texture or surface profile. Mineral and
slag abrasives shall meet the requirements of SSPC AB-1. The First batch/lot of non packaged
abrasives shall be tested for water soluble contaminants and the conductivity shall not exceed
1,000 microsiemens/cm when tested in accordance with ASTM D4940 Section 1.0-2.0.

Abrasives used at the RPP-WTP project site shall be < 1% silica.

6.4.2 When using reclaimed steel grit/shot abrasive, the particle size shall be capable of producing
the specified surface texture .All reclaimed abrasives shall be tested for water-soluble
contaminants and conductivity. Conductivity shall not exceed 1000 microsiemens when
tested in accordance with ASTM D 4940 Section 1.0-2.0. All reclaimed abrasives shall be
tested for oil and grease contamination using the water floatation test at the beginning of each
shift.

6.4.3 Reclaimed grit used for abrasive cleaning shall be tested for tlhe presence of oil by immersing
a sample in clean tap water and checking for oil flotation. Tests shall be made at the start of
blasting and every four (4) hours thereafter. If oil is evident, the contaminated abrasive shall
be cleaned or replaced. All surfaces blasted since the last successful test shall be completely
re-blasted using clean abrasive.

6.4.4 Expendable abrasive (Green Diamond / Black Beauty ) shall be used on a once only basis and
then discarded.

6.5 Water Quality

6.5.1 Water used for wet abrasive blasting or high pressure water jetting shall be clean tap or

potable water and shall not exhibit any evidence of an oily sheen.

6.6 Coating Over Stainless Steel (SS)

6.6.1 All coating materials, thinners, solvents and cleaning materials used on SS shall be shown to
have low leachable chlorides (<200ppm) and only trace amounts of low melting point metals
and 400ppm sulfur maximum. One of the approved coating materials listed in Appendix
C/Table 1 shall be used or an equivalent submitted to the CONTRACTOR for review and
approval. The submittal shall include an independent laboratory test report that verifies the
above parameters, a copy of the Manufacturer's latest published data sheet and Material
Safety Data Sheet (MSDS). All proposed materials shall be evaluated for possible use by the
CONTRACTOR.

7 Application

7.1 General

7.1.1 It shall be the SUBCONTRACTOR's responsibility to stop the surface preparation and
coating at any time when conditions exist that might adversely affect the quality. The
CONTRACTOR's representative may reject any prepared or coated surfaces not in
compliance with this Specification.
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7.1.2 All painters and other personnel used to apply coatings on to concrete and steel items shall be

individually qualified and certified in accordance with the SUBCONTRACTOR's accepted

written procedures that includes classroom training on the WTP Project Specification.
Guidance for qualifying painters/application personnel are contained in ASTM D4228 and
ASTM 4227 Section 1-10 and Figure #2 or other as accepted by the CONTRACTOR.

7.1.3 The secondary containment coating Mock ups shall have been satisfactorily completed and
accepted by the CONTRACTOR prior to starting production work on a given area. That does
not mean that all mock ups for all coating systems must be completed prior to the start of

work, but at least the mock ups for the coating systems that are scheduled for facility

production shall be completed prior to start of work with those coating systems.

7.2 Pre-Surface Preparation

7.2.1 Prior to mechanical cleaning, the surfaces to be coated shall be cleaned in accordance with
SSPC SP1 to remove oil, grease, dirt, silicone, marks made with waxy or greasy makers,
graffiti, curing compounds or form release residue or other foreign matter that could interfere

with the proper bonding of the coating contamination of this type shall be removed by steam

cleaning or solvent washing in accordance with ASTM D4258 Section 1.0 - 9.0. The
SUBCONTRACTOR shall inspect floor for surface hardeners. Surface hardeners shall be

removed prior to applying Special Protective Coatings.

7.2.2 Inspection of surfaces exhibiting fins, ridges, and sharp projections or surfaces that require
repair of honeycomb areas, tie rod holes, and cavities that are greater than 1/2" in its largest
dimension (i.e., length, width or depth) or cracks wider than 1/8" shall be performed by the

SUBCONTRACTOR and includes a written report to the CONTRACTOR. These defects
must be removed or corrected prior to applying any coating.

7.2.3 All sharp corners that are scheduled to receive Special Protective Coatings shall be rounded to
a radius of no less than 1/8"

7.2.4 The SUBCONTRACTOR shall inspect all joint details and the configuration of the finished
concrete sections in relation to the application of materials as shown in installation details

shown in Appendix I Secondary Containment Installation Details and the requirements of this

specification.

7.2.5 Any remaining sharp edges, weld spatter, or burrs, fins, ridges, tie rods, projections found
after the start of coating Work shall be completely removed by grinding or other means.
Pneumatic tools shall not be used unless they are fitted with effective oil and water traps on
the exhaust air. If the steel embeds develop salt deposits or were shipped or stored so that the

surface could have been contaminated with soluble salts (e.g., above deck ship transport, truck

transport on dirt roads close to ocean, storage), the area shall be pressure water washed (e.g.,
2,000-5,000 psi) with demineralized water to remove the soluble salt contamination as

possible prior to abrasive blasting/water jetting.

7.2.6 Floor/Wall and Wall/Wall coving shall be installed using the same flexible epoxy filler
material defined in section 6.2.1.5 or a filler material as recommended by the coating
manufacturer and accepted by the CONTRACTOR. Coving shall be installed after concrete

surface preparation and shall comply with the installation details in Appendix I.
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7.2.7 To insure a seal and a smooth transition from concrete surfaces onto steel embed plates, the
concrete shall be chipped away from the edge of the embed plate at least VA" and at least %"

below the surface plane of the embed plate. The chipped away area shall be filled flush
between the concrete and steel embed plate using the same rigid filler material defined in

section 6.2.1.2 or a filler material as recommended by the coating manufacturer and accepted
by the CONTRACTOR. (refer to Appendix I).

7.2.8 To provide a structurally sound termination of a floor coating, a perimeter key shall be placed
in the floor (refer to Appendix I).

7.3 Surface Preparation

7.3.1 Prior to the start of Work, the SUBCONTRACTOR shall examine all surfaces to be coated to

determine their acceptability for the specified coating application Work. If the surfaces are
found to be unacceptable, the SUBCONTRACTOR shall either return the surface to an
acceptable condition or immediately notify the CONTRACTOR in writing if the repairs are
outside the scope of work. Coating Work shall not commence until corrective action has been
taken. Starting Work prior to completion of corrective action shall preclude any subsequent
claim by the SUBCONTRACTOR. The CONTRACTOR may require corrective action at the
SUBCONTRACTOR's expense.

7.3.2 The abrasive mixture and the compressed air shall be clean, dry and oil free. Moisture traps,
in addition to oil and water separators mounted on the compressor, shall be used in
compressed air lines to remove oil and moisture from air close to the point of use. (refer to
Section 7.3.4.4 and 8.1.6)

7.3.3 Concrete Surfaces

7.3.3.1 Floors, walls shall be free of curing compounds, laitance, dirt or other residue that could
interfere with proper adhesion of the coating system. Shop or field primers applied to steel
embeds that are not compatible with the intended secondary containment coating system
shall be removed and primed with a compatible primer.

7.3.3.2 To achieve a clean roughened surface suitable for the specified coating systems, surfaces
may be dry abrasive blasted, wet abrasive blasted (Refer to ASTM D4259 Sections 1.0-
10.0) or cleaned and roughened by high pressure (10,000 psi to 25,000 psi ) water jetting
using a rotating head hand lance or self propelled robot (Refer to SSPC SP12 Appendix C
and D for a description and operation and SSPC SP13 Sections 3.0-6.0). Small areas may
be prepared using grinders or sanders as accepted for use during mock-ups. Needle guns
may only be used if followed by full abrasive blasting or water jetting to remove
weakened/crushed concrete surface layer to sound dense concrete and only when the
procedure has been shown to result in a coating adhesion of 200 psi minimum.

7.3.3.3 In addition, floors may be acid etched using 20 % citric acid solution when accepted by the
CONTRACTOR. Acid etched surfaces shall be pH tested in accordance with ASTM
D4262 Sections 1.0-8.0. The pH shall be no more than 1.0 pH lower or 2.0 pH higher than
the pH of the potable rinse water. A suitable texture shall be achieved that will be agreed
upon during the mock up coating application. A detailed procedure on the use, clean up and

disposal of acid etching materials/rinse must be provided for review and acceptance by the
CONTRACTOR.
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7.3.4 Carbon Steel Surfaces

7.3.4.1 Prior to blast cleaning, items to be coated shall be visibly dry with the surface temperature
of at least 5*F above the dew point. Concrete surfaces shall be determined suitably cured as
defined by the CONTRACTOR.

7.3.4.2 Carbon steel surfaces to be coated shall be blast cleaned in accordance with the surface
preparation requirements specified in Appendix D. Where abrasive blasting will damage
the items or is impractical, SSPC-SP1 1 Power Tool Cleaning to Bare Metal may be
substituted only in limited areas and only with CONTRACTOR's written permission to
proceed.

7.3.4.3 Abrasive blasting of carbon steel shall result in an angular surface profile 1.5 to 3.0 mils as
measured using a Testex Press-O-Film replication tape in accordance with ASTM D4417

method C. Concrete shall be suitably roughened and textured using one of the specified
methods of surface preparation during the coating system mock-ups performed and
accepted by the CONTRACTOR.

7.3.4.4 The recycled abrasive mix shall be maintained clean of contaminants by continuous
effective operations of cleaning machine scalping and air wash separators. Reclaimed grit
used for abrasive cleaning shall be tested for the presence of oil/grease by immersing a
sample of spent abrasive in clean tap water and checking for oil flotation. Tests shall be
made at the start of blasting, and at a minimum of every four (4) hours thereafter. If oil is
evident, the contaminated abrasive shall be cleaned or replaced. All surfaces blasted since
the last successful test shall be completely cleaned of contamination then re-blasted using
clean abrasive. Blast cleaning shall not be performed in the immediate area where coating
or curing of coated surfaces is in progress unless a vacuum system is employed that

contains dust. All surfaces and equipment which are not to be coated shall be suitably
protected from blast cleaning.

7.3.4.5 Burrs, slivers, scabs, lamination, and weld spatter fins, ridges, sharp protrusions which
become visible after blasting shall be removed. The tools and manner employed to remove
defects and sharp edges, shall not burnish or destroy the profile the surface. If the profile or
roughness is reduced, it shall be re-blasted to produce the profile and roughness as required.
The exhaust of pneumatic grinders shall not impinge on the cleaned surface. If the surface
becomes contaminated, it shall be cleaned of contamination then re-blasted as required.
Carbon steel tools or implements shall not be used on stainless steel surfaces.

7.3.4.6 If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these
surfaces shall be re-cleaned to the specified standard. Cleaned surfaces remaining un-coated

overnight shall be re-cleaned to the specified cleanliness prior to applying the coating.
Where Concrete and Carbon Steel interface and are proposed to be coated in one operation
every effort will be made to apply coating to the steel before surface deterioration.

7.3.4.7 After surface preparation is complete and before coating, pressurized air or a vacuum
cleaning shall be used to remove all dust and abrasive residue. The air shall be clean and

dry as verified in accordance with Section 8.1.6 so as not to contaminate the prepared
surface. The operator shall ensure that all dust and abrasive residues are removed from the

surface of blast profiles when vacuum cleaning is carried out.

7.3.4.8 Machined surfaces shall be protected from damage due to blasting and coating operations.

Page 17

24590-GQ4B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049



24590-WTP-3PS-AFPS-TPOO6, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

7.3.4.9 Equipment shall have all openings plugged, masked, and/or blinded sufficiently to protect
internals before abrasive blasting. After the coating operation is complete all internals shall

be blown clean and/or vacuumed to remove any dust or abrasive blast media that may have
entered the coated equipment.

7.3.5 The abrasive mixture and the compressed air shall be clean, dry and oil free. Moisture Traps,
in addition to oil and water extractor mounted on the compressor, shall be used in compressed
air lines to remove oil and moisture from air close to the point of use. (refer to Section 7.3.4.4

and 8.1.6)

7.3.6 Where galvanized steel falls into secondary containment areas and requires a coating, the

surface shall be cleaned per SSPC SP1 and allowed to dry. The galvanizing shall then be
pretreated using a phosphoric acid solution (e.g., Amchem Galva-Prep) or brush blasted per

SP7 as recommended by the manufacturer of the coating material intended for use. After

flushing the acid off using potable water, the surface area contacted by the acid and the rinse

water shall be tested for pH. The pH shall be as indicated in specification section 7.3.3.3.

7.3.7 Damaged galvanized steel shall be cleaned per SSPC SP 11 using a 3M Clean-N-Strip disc and
wheel, a flapper wheel with a 60-80 grit size or a slow variable speed sander using 60-80 grit
sanding disc. All galvanizing to be coated shall be pretreated as indicated in specification

section 7.3.6.

7.4 Coating Application

7.4.1 Prior to applying Special Protective Coatings (SPC's) the concrete surface shall be dry as

determined by the plastic sheet method in accordance with ASTM D4263 sections 1.0-8.0.

7.4.2 Coatings shall be applied in accordance with CONTRACTOR accepted procedures (refer to

Section 4.1). The coating manufacturer's recommendations for the application temperature

and curing temperatures versus times (between coats and after last coat) of the specified
material shall be considered when determining minimum and maximum cure to recoat time

intervals. Application and curing temperatures above or below the limits allowed by this

specification (Refer to Section 7.4.5) shall be submitted to the CONTRACTOR for review and
permission to proceed.

7.4.3 Coatings shall be applied using properly sized and type of equipment for the size and

complexity of the item being coated. The equipment shall be clean with all components in

good working order.

7.4.4 Bug holes, cracks and construction joints shall be filled flush with the concrete surface plane
or as identified in Appendix I Secondary Containment Installation Details using a structural

concrete grout, Five Star V/O or Five Star Vertical patch or CONTRACTOR accepted

alternate structural concrete grout or polymeric filler. Structural Concrete grout shall be

applied prior to applying the first coat or by applying the proprietary polymeric filler listed in
Appendix C Table 2 for the selected coating system or CONTRACTOR accepted equal.
Proprietary filler materials may be applied before or after the primer sealer coat where
acceptable to the specific coating manufacturer. The filler technique shall be developed
during the mock up to minimize the occurrence of pinholes in the finish coats.

7.4.5 Coatings shall be applied only when the surfaces to be coated are free of curing compound,
free of concrete laitance, clean, properly textured and dry. The substrate temperature shall be
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a minimum of 5*F above the dew point during coating applications and until the applied
coating is no longer moisture sensitive per the coating manufacturer's published data or

written recommendations. The substrate and air temperature during coating application and

curing shall be a minimum of 50*F (Inorganic zinc primers 40*F) and a maximum of 1 10*F.

The relative humidity during coating application shall not exceed 85 percent. Measure

humidity in accordance with ASTM E337 (Sections 1.0-19.0). Deviations from the above
listed minimum and maximum substrate/air temperature and humidly limits may be allowed
when in accordance with the coating manufacturer's published or written recommendations

and are accepted by the CONTRACTOR. The one firm limit is that the minimum substrate or

air temperature shall not be less than 35*F regardless of the coating manufacturer's published
or written recommendations.

7.4.6 The SUBCONTRACTOR shall record all batch numbers for each coating component used

along with other information necessary for the CONTRACTOR to relate the batch to the area
or item for which it was applied. (Refer to Appendix G)

7.4.7 All coatings shall be thoroughly mixed until they are smooth and free from lumps, then

strained through a screen of at least 30 mesh. Heavy bodied materials that will not flow
through a 30-mesh screen are exempt from straining. All coatings that could settle in the
container during application must be kept under continuous mechanical agitation to ensure

coatings expend their solid contents and do not settle during application.

7.4.8 Alternating coats shall have a visible color difference to insure full coverage over previous

coats.

7.4.9 Dry film thickness of each coating shall be in accordance with Appendix C Table 2 Secondary
Containment Prequalified Coating Materials or as specified in the subcontract document

(Refer to Section 8.3.6). The film thickness of concrete primer sealer may be measured using

a wet film thickness gage. The primer sealer must be tinted to a color that allows visual

verification that it has been applied. At floors, walls and ceilings that only require a clear

sealer, the sealer does not require tinting.

7.4.10 The minimum and maximum drying times between coats shall be in strict accordance with the

coating manufacturer's latest published technical data sheets or written recommendations.

7.4.11 Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, peeling, pinholes or inadequate

cure are not permitted and shall be corrected using CONTRACTOR accepted repair

procedures.

7.4.12 Application equipment that will be reused such as spray equipment, brushes and rollers shall
be cleaned using the coating manufacturer's recommended solvents/cleaners.

7.5 Remedial Work

7.5.1 The completed coating on each item shall have the correct dry film thickness and shall be free
of damage and visible defects.

7.5.2 Repair of Dry Film Thickness (DFT) deficiencies

7.5.2.1 Defects such as runs, sags, overspray and embedded particles shall be corrected by sanding
to remove the defect. When the defects are in the finish coat, all areas sanded must be

Page 19

24590-GO4B-FOO019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-GO4B-00049



24590-WTP-3PS-AFPS-TP006, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

overcoated with the finish coat. If the DFT of primer or intermediate coat is reduced to less
than the specified minimum, the area shall be abraded with 60-80 grit sand paper or flapper
wheel and an additional layer of coating shall be applied until sufficient thickness is
achieved. If noticed during application, the sags or runs may be brushed out.

7.5.3 Repair of Damage

7.5.3.1 All damaged and loosely adhering coating shall be removed and the surface thoroughly
cleaned using a vacu-blaster or high pressure water jetting, 60-80 grit sanding disc, 60 - 80
grit sandpaper, 60-80 grit flapper wheel or 3M Clean-N-Strip. Edges of the breaks shall be
feathered to insure a smooth transition and the designated number of prime and finish coats
shall be applied. Care shall be taken to insure adjacent coatings are not heat damaged,
polished or burnished.

7.5.4 Loss of adhesion, delamination, blisters, bubbling and fish eyes in the applied coating requires
the coating to be removed and reapplied in accordance with this Specification.

7.5.5 Pinholes shall be filled or otherwise repaired prior to the application of the final coat. Pinhole
repairs in the final coat shall blend in and not be visually obvious.

8 Inspection

8.1 General

8.1.1 The SUBCONTRACTOR shall have the full responsibility for the coating application quality
in accordance with this Specification and shall be responsible for stopping Work activities
when conditions develop that could adversely affect the quality. All Work is subject to the
CONTRACTOR's inspection surveillance.

8.1.1.1 All coating Work inspection personnel shall be trained, qualified and certified in accordance
with the SUBCONTRACTOR's accepted procedures. The inspectors shall meet or exceed
the minimum requirements for a Level I coatings inspector as described in ASTM D4537
Section 6.0. At least one inspector shall meet the minimum requirements for a Level II

inspector as described in ASTM D4537 Section 1.0-8.0. The SUBCONTRACTOR shall
conduct an examination, a performance evaluation and issue a certification for each
inspector in accordance with ASTM D4537 Section 9.0. The Level II inspector shall
supervise the Work of all Level I's. The SUBCONTRACTOR's inspector must
demonstrate his/her capability of using the inspection equipment and performing all the
required inspections. The SUBCONTRACTOR's inspector training, qualification and
certification plan and associated procedures shall satisfy the requirements of ASTM D4537,
Sections 1.0-8.0 using the guidelines provided in ASTM D5498 including classroom
training on the WTP specifications applicable to coating inspection. Additional coating
work inspection guidance is found in ASTM D6237 and ASTM D3276 which shall be used
in developing procedures for training and certifying coating work inspectors.

8.1.2 The CONTRACTOR's representative shall be the final authority on the specification
compliance for surface preparation and material application. Any coating which, in the
judgment of the CONTRACTOR's representative has not been applied in conformance with
this Specification, shall be rejected.
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8.1.3 The CONTRACTOR representative shall have access to each part of the process and shall

have the right and opportunity to witness any of the Quality Control Tests.

8.1.4 The SUBCONTRACTOR shall furnish the necessary testing and inspection instruments,

properly calibrated and certificates maintained. If equipment is suspected of being out of

calibration, it shall be re-calibrated and certificates made available for verification by the

CONTRACTOR. Such equipment shall be available for use by the CONTRACTOR in

conducting surveillance of the Work. Calibration of testing and inspection instruments shall

be traceable to NIST or CONTRACTOR authorized alternative standards.

8.1.5 The SUBCONTRACTOR shall halt the coating Work and make corrections to the procedures,
as necessary to correct repetitive faults found in the Work.

8.1.6 Prior to using compressed air, the quality of the air downstream of the separator shall be tested

in accordance with the requirements of ASTM D4285 by blowing the air onto a clean white

blotter or cloth for two (2) minutes at a distance of no more than twelve (12) inches to check

for any contamination, oil, or moisture. This test shall be performed at the start of work and at

not more than four (4) hour intervals. The test shall also be made after any interruption of the

air compressor operation or as required by the CONTRACTOR. The air shall be used only if

the test indicates no visible contamination, oil, or moisture. If contaminants are evident, the

equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture

separators shall be bled continuously. All lines shall be tested individually prior to use.

Surfaces determined to have been blown down or blasted with contaminated air shall be

cleaned of all contamination then re-blasted with clean air and abrasive. Coatings determined

to have been applied using contaminated air shall be removed and reapplied using clean air.

8.1.7 Inspection points shall be established as follows:

* Prior to the start of Work

" Immediately following the surface preparation

" Immediately prior to the coating application
* Following the application of each coat

" Following the curing of the coating
* Final inspection and sign-off, in accordance with the project requirements

8.1.8 Any defects disclosed by inspection shall be re-inspected after correction.

8.1.9 The SUBCONTRACTOR shall keep the records indicated below, and submit these records to

the CONTRACTOR (refer to Section 4.4 and Appendix G). The following lists the

frequencies:

Coatin2[Inspection Step Required Frequency
1. Pre-Surface Prep and Surface 100% visual on Pre-Surface/100% on Surface Prep

Preparation/Profile/Texture Cleanliness/Steel profile first item of each type per shift and
every 20 items thereafter/Concrete 100% visual for
cleanliness and texture.

2. Environmental/Air Quality At the start of work and every 4 hours thereafter or more often
during changing conditions.

3. Recirculated Abrasive At the start of work and as required with a minimum of every
4 hours thereafter

4. Thickness SSPC-PA2: 5 spot readings per 100 sq.ft. on large surfaces or
steel items, surfaces or steel items < 100 sq.ft. 4 spot readings
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on each surface or steel item, and 2 spot reading on steel items
less than 4 inches. (e.g., valves, fittings, components, etc.)

5. Visual on Applied Coating 100% of all items

8.2 Surface Preparation Inspection

8.2.1 Verify bug holes , voids ,cracks and construction joints are properly filled. This is not
necessary if filler is applied after surface preparation and sealer coat application.

8.2.2 Verify environmental conditions and compressed air quality (refer to Section 7.3.5, 7.3.4.1,
8.3.1)

8.2.3 Verify recycled abrasive is grease and oil free (refer to Section 7.3.5).

8.2.4 Verify surface cleanliness and texture.(refer to Sections 7.3.3.2, 7.3.4.2. 7.3.4.3 and 8.1.9).

8.2.5 Grease free chalk shall be used to mark local areas which do not meet the specified

requirements (e.g., soapstone and crayons are not acceptable).

8.3 Coating Application

8.3.1 Environmental conditions and compressed air quality shall be verified per Sections 7.4.5 and
8.1.9.

8.3.2 Dry coating thickness (DFT) on steel items shall be measured with a magnetic film thickness
gage such as an Elektro-Physik "Mikrotest" or Positector 2000, 6000 or CONTRACTOR
accepted equal in accordance with SSPC PA2. Steel items and individual items on equipment
less than one hundred (100) sq.ft. in surface area shall have at least four (4) evenly spaced spot
readings per item. Equipment or equipment components less than four (4) inches in its largest
dimension only require two (2) evenly spaced spot reading per item.

8.3.3 Dry coating thickness (DFT) on concrete shall be measured using a Wet Film Thickness
(WFT) gage (Refer to ASTM D4414 Sections 1.0-10.0 applicable to procedure A) and
calculating thickness based on coating material volume solids (added thinners required
recalculation of volume solids) or by using a nondestructive ultrasonic tester such as the

Positector 100 or accepted equivalent (Refer to ASTM D6132 Sections 1.0-11.0). Each 100
sq.ft. shall receive 5 evenly spaced gage readings. Areas less than 100 sq.ft. in surface area
shall have at least 2 evenly spaced spot readings per area.

8.3.4 Wet film thickness gages shall be of high quality steel or stainless steel, with a maximum
blade width of 1.5", that can be purchased with calibration certifications. Wet film thickness
gages shall be visually inspected for paint residue and physical damage at the start of work
and every 4 hours thereafter during use.

8.3.5 The Dry Film Thickness gage shall have a minimum of a zero to 40 mil or zero to 60 mil
working range and shall be checked for calibration accuracy in accordance with SSPC-PA2 at
the start of each shift against certified coating thickness calibration standards for non-magnetic
coating of steel traceable to NIST or CONTRACTOR's accepted alternative standards. The
calibration standards shall be in the 1.5 mil to 40.0 mil range, unless otherwise specified. Any
surface with a measured thickness outside of the limits described in section 7.4.9 shall be
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rejected. These areas shall be reworked or re-cleaned and re-coated at the
SUBCONTRACTOR's expense prior to acceptance by the CONTRACTOR.

8.3.6 When dry film thickness becomes debatable or indeterminate, the CONTRACTOR reserves
the right to require the use of destructive testing using a Tooke gage in accordance with
ASTM D4138 Sections 1.0-9.0 or by nondestructive ultrasonic testing in accordance with
ASTM D6132 Sections 1.0-11.0 to verify dry film thickness. All areas damaged by
destructive testing shall be repaired by the SUBCONTRACTOR.

8.3.7 Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, pinholes, peeling, or
inadequate cure are not permitted and shall be repaired or reworked.

9 Storage, Handling and Shipping

9.1 Coating Materials

9.1.1 Coating materials shall not be stored in direct sunlight or exposed to inclement weather (e.g.,
rain, snow, sleet, freezing rain, dew point condensation, see also section 9.1.5). Materials
shall remain under cover until ready to use.

9.1.2 Coatings, thinners, cleaning solvents and other flammable materials stored at any location,
shall be kept away from combustion sources and shall be stored in metal flammable material
storage cabinets meeting NFPA and OSHA standards. Thinners and solvents shall be
transported to the point of use in approved safety containers meeting OSHA standards.

9.1.3 Coating material shall be delivered in manufacturer's original unopened containers. Each
container shall be clearly identified with the manufacturer's name, product designation, batch
number, date of manufacture and shelf life expiration date.

9.1.4 Coating materials must have a minimum of 80% of its shelf life remaining at the time of
shipment to the project site or SUBCONTRACTOR's warehouse. Items with a normal shelf
life less than 12 months shall have a minimum of 85% of its shelf life remaining at the time of
shipment to the project site or SUBCONTRACTOR's warehouse.

9.1.5 Coating materials that are older than twenty four (24) months from the date of manufacture or
that exceed the manufacturer's shelf life, if less than twenty four (24) months, shall not be
used and shall be placed on HOLD and segregated from other coating materials. Where the
coating material has exceeded its shelf life and can be shown to have been stored as specified
herein, a one-time extension for no less than three (3) months and no more than six (6) months
may be issued by the coating manufacturer. The shelf life extension shall be based on
laboratory testing of retain samples taken at the time of manufacture or by testing a sample of
the actual coating material in question. Where testing verified an outdated coating material
still complies with its original design criteria, it is acceptable for shelf life extension.
Expiration date stickers, provided by the coating manufacturer, shall be affixed to each
container prior to release from HOLD. The stickers shall include the product number,
batch/lot number, the new expiration date and suitably marked to indicate that they came from
the coating manufacturer. A new Appendix F shall be provided by the coating manufacturer
that includes the test results and specifically indicate that the new Appendix F was provided to
document shelf life extension including new expiration date. Coating materials that have not
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been stored-or handled in accordance with sections 9.1.5, 9.1.6, 9.1.7 and 9.1.8, may not have

their shelf life extended.

9.1.6 Coating material shall be protected from moisture, direct sunlight and temperatures below

40*F or above 100*F unless otherwise allowed by the coating manufacturer's latest published

instructions and accepted by the CONTRACTOR.

9.1.7 Coating material containers where the airtight seal has been broken or any of the contents are

lost, shall not be used.

9.1.8 Coating material containers shall not be opened except for immediate use.

9.1.9 Unused material shall be returned to storage as soon as possible at the end of each Workday.

Materials left out for more than ten (10) hours in an uncontrolled storage area (areas without

environmental controls or environmental monitoring that are exposed to ambient weather)

shall not be used and shall be placed in a segregated hold area until final disposition then

removed from the job site if rejected. No water borne coatings shall be stored in areas where

the temperatures are below 40'F.

9.1.10 All required coating material certifications for each batch of material delivered to the job site

shall be available at the time of material receipt. Materials delivered to the shop or field

without the required documentation shall not be used and the SUBCONTRACTOR shall tag

and place discrepant materials into a hold area clearly separated from acceptable material.

Once the required documentation is received or otherwise corrected and found to be

acceptable, the discrepant material may then be taken off hold status and used.

10 Documentation

10.1 The SUBCONTRACTOR shall provide a record of all materials used (Regarding individual
batch numbers, refer to Appendix F).

10.2 The SUBCONTRACTOR shall provide a record of all required daily inspections (Example-

Appendix G) that includes pre-surface preparation, compressed air cleanliness, environmental

conditions, surface preparation and roughness, location of field repairs coated, application, visual

inspection, dry film thickness, and all touch up/repair. This record shall include the coating and

thinner materials used and the ID of the items coated to provide traceability.

10.3 All quality documentation shall be available for review by the CONTRACTOR representative

within twenty four (24) hours from the time it is generated.

10.4 SUBCONTRACTOR documentation forms or the way that the actual Work will be documented

shall be provided by the SUBCONTRACTOR as part of the procedures submittal for review by
the CONTRACTOR.

11 Design Changes Incorporated by Reference

11.1 The following is a listing of design changes that are identified by reference and do not require

modification to the specification.
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Design Change Document
(none at this time)

* Denotes a new entry for this revision of the specification.
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Appendix A
Supplier Quality Assurance Program Requirements Data
Sheet

DOE ORDER 414.1A REQUIREMENTS
The following marked QA Program Elements of DOE ORDER 414.1A apply and are subject to CONTRACTOR evaluation and verification (see
also exhibit J in subcontract documents)

PROGRAM ELEMENTS SUPPLIER DOCUMENT AND PARAGRAPH
REFERENCES TO BE COMPLETED BY THE SUPPLIER

X PROGRAM

Y []1PERSONNEL TRAINING & QUALIFICATION

FXI ri QUALITY IMPROVEMENT

X D DOCUMENTS & RECORDS

FX LI WORK PROCESSES

] FX DESIGN

Coating manufacturers and coating applicators
"Design" for Special Protective Coatings provided by
24590-WTP-3PS-AFPS-T0006

[X D PROCUREMENT

N [] INSPECTION & ACCEPTANCE TESTING

j N MANAGEMENT ASSESSMENT

X INDEPENDENT ASSESSMENT

SIGNATURE OF SUPPLIER REPRESENTATIVE

0 Issue for Use
REV. DATE REASON FOR REVISION BY CHECKED APPROVED QA

Special Protective Coatings JOB NO. 24590-101

For DATA SHEET NO.

Secondary Containment Areas. REV. 0

24590-GO4B-F00019 Rev 3 (6/29/2004)

Page A-I
Ref: 24590-WTP-3DP-GO4B-00049

0

0



24590-WTP-3PS-AFPS-TP006, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

Appendix B
WTP Project Special Protective Coating (SPC) Material
Prequalification Requirements for Secondary Containment.

1.0 Prequalification Testing for Radiation Areas

1.1 All the coating material prequalification testing shall be performed by the coating

manufacturers listed in Appendix C. Coating systems listed as "Prequalified" have
been fully tested and all data has been reviewed and accepted. Only those systems
listed as Prequalified may be used.

1.2 Coating systems that will be applied on items that will be located inside "Radiation"
areas shall satisfy the following test requirements:

1.2.1 Radiation Tolerance Testing: Coating systems shall be tested for tolerance to

radiation exposure as a complete system in accordance with the requirements
of ASTM D4082 and as follows:

1.2.1.1 For coating systems to be used in areas where the total anticipated
accumulate dose will not exceed 2E8 rads, no radiation tolerance
testing is required.

1.2.1.2 For coating systems to be used in areas where the total anticipated
accumulated dose is >2E8 rads up to 1E9 rads, test the coatings at 1E9
rads.

1.2.1.3 For coating systems to be used in areas where the total anticipated
accumulated dose is >1E9 rads, the test radiation level shall equal or
exceed the highest anticipated accumulated dose.

1.2.1.4 The acceptance criteria for the irradiation test shall be "no defects" as
described in ASTM D4082. In addition to the defects stated in ASTM
D4082, also check the coating on the test specimens for softening. The

coating shall not soften because of the irradiation exposure.

1.2.2 Decontamination Testing: Generic Special Protective Coating materials such
as two component or three component Epoxy, and Epoxy Novolac's, type have
historically shown very good decontamination and chemical resistance
properties and are suitable for use on the WTP project. Other generic coating

materials located in areas that will require operational decontamination must be

able to withstand the decontamination chemicals and temperatures that will be

used as part of the decontamination process.

1.2.3 Abrasion Resistance Testing: In addition to radiation tolerance testing of
coating systems that will be applied to surfaces inside "Radiation" areas or on

items that will be located inside "Radiation" areas, those coating systems and
selected "Non-Radiation" area coating systems shall satisfy the following test
requirements:
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1.2.3.1 Coating systems for use -in secondary containment areas, where
abrasion will be a factor in the in-service performance of the coating
system, shall be tested in accordance with ASTM D4060. The weight
loss shall not exceed 175 mg per 1000 cycles when a CS-17 wheel is
used with a 1 000-g load.

1.2.4 Adhesion Testing: Coating systems shall be tested for adhesion in accordance
with the requirements of ASTM D4541 and ASTM D5144 Section 5.5.1. The
minimum adhesion value shall be 200 psi for coatings applied to concrete or
steel substrates.

1.2.5 Chemical Resistance Testing: Perform chemical resistance testing on coating
systems in chemical exposure areas in accordance with the requirements of
ASTM D3912 Section 6.3. The test reagents and test duration of the tests shall
be governed by the anticipated service conditions. The test shall last for 5 days
for secondary containment coating systems and for coating systems where
cleanup of spills will not be immediate, for 24 hours.

If the test duration exceeds 24 hours, examine the test specimens after each 24-
hour period and report the condition of the specimens after each 24-hour
interval. Examine and report the condition of the specimens in accordance
with the requirements of ASTM D3912, Sections 7 and 8. The test reagents
and concentrations shall be as follows:

1.2.5.1 Chemical Reagents and Concentrations that may require testing

* 2.0, 5.0 & 12.2 Molar HNO3
* 0.25, 2.0, 5 & 19 Molar NaOH
* 3.27 Molar Sr(N03)2
* 7.4 Molar NaNO2
* 4.4 Molar NaMnO4

1.2.6 Test Specimen Preparation: Test specimens shall be prepared in accordance
with the requirements of ASTM D5139. The surface preparation methods
utilized for radiation tolerance, adhesion and chemical resistance testing shall
be representative of those proposed for use. If more than one surface
preparation method is proposed for use, each proposed surface preparation
method shall be tested independently. The size of the test specimens shall be
appropriate for the test being carried out. The minimum size of test specimens
shall be 2" X 4" X %" for steel substrates and 2" X 2" X 4" for concrete
substrates.

1.2.7 Infra Red (IR) Scan: The coating manufacturer shall run an IR scan of the
prequalification batch of the liquid component of each coating system to
maintain as a record of that formulation. The IR scans shall be maintained
indefinitely for all coating systems that are accepted for use by RPP/WTP and
shall be identified and submitted with the test documentation for each coating
system. Thereafter, the manufacturer shall certify that each subsequent batch
of an accepted coating system was manufactured with the same formulation,
raw materials, production methods, and quality control standards as the coating
materials originally tested and accepted for use by the RPP/WTP (refer to the
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statement included on the Coating Manufacturer's Product Identity
Certification Record in Appendix F).

1.2.8 Flame Spread and Smoke Developed: All Special Protective Coatings that will
be applied on the building structures for secondary containment located in the

LAW, HLW, PTF, LAB and areas of BOF that transport, process or store
radioactive materials or items shall comply with the requirements of NFPA 801
and DOE Standard 1066 as defined in specification 24590-WTP-3PS-AFPS-
T0002 Special Protective Coatings Limited-Combustible Testing Protocol.
The Maximum allowable flame spread is 25 and the maximum allowable

smoke developed is 50. Equipment, piping, steel items installed in the building
is exempt from this flame spread requirement.

1.2.9 Volatile Organic Compounds (VOC): The VOC content of all Special

Protective Coatings shall not exceed 3.8 lbs./gal (450 grams/liter). If the VOC
requirement in the location where the coating is being applied is less than the

3.8 lbsigal, the local (e.g., a facility offsite in Tri-Cities area) requirements

take precedence and must be met.

1.2.10 Prequalification Testing for Flexible Epoxy Filler Material Acting as a Water
Stop

1.2.10.1 Permeability testing of flexible epoxy filler material shall be performed in
accordance with ASTM D1653 method B. Permeability shall be similar to

epoxy coating materials.

1.2.10.2 Radiation tolerance testing of flexible epoxy filler material shall be

performed per ASTM D4082 when installed in areas where the 40 year
integrated dose exposure is expected to be greater than 2E8 rads. The

flexible epoxy filler shall exhibit residual flexibility and remain bonded to

the substrate. Secondary containment coatings will not be located in

C5/R5 areas , therefore the radiation exposure will be significantly less
than 2E8 rads.

1.2.10.3 Elongation of the flexible epoxy filler material shall be at least 50% when

tested in accordance with ASTM D412.

1.2.10.4 Abrasion resistance testing of flexible epoxy filler per ASTM D4060 is not
required.

1.2.10.5 Adhesion testing of the flexible epoxy filler material to concrete shall be

performed in accordance with ASTM D4541 and ASTM D5144. The
adhesion shall be 200 psi minimum.

1.2.10.6 Chemical resistance testing of the flexible epoxy filler material shall be
performed per section 1.2.5 above. The testing results shall be reported.

1.2.10.7 Aging shall be demonstrated by at least 10 years of successful field service
in secondary containment applications or other similar application.
Accelerated aging testing may also be used such as radiation tolerance
testing at 2E8 rads minimum (see Section 1.2.1 above).
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1.2.10.8 Crack filling- Due to the thick viscous nature of the flexible epoxy filler
material, it is only required to be mechanically forced into cracks,
primarily bridging over the cracks creating a thick well bonded protective
barrier.
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2.0 Prequalification Testing for Non-Radiation Areas

Special Protective Coating materials or systems that will be applied on items that will be located
in "Non-Radiation" areas have the same prequalification requirements as listed in Appendix "B"
Section 1.0 except no radiation tolerance testing is required.
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Appendix C
Table 1- Secondary Containment Coating Systems

Usage Thickness Resin Coating System Prequalified Coating Systems

Type Groups Type/ Description
Concrete/ Surface

Steel Type
Ameron Carboline ICI- Dudick Inter- Sherwin Remarks

Devoe National Williams

FLOOR COATING SYSTEMS

SC T4 ECF Heavy Spray or Self Leveling Epoxy Floor AM07 CA07 DE07 DDO7 IN07 SW07 When the room finish schedule specifies system designation

Coatings (Epoxy primer and one coat of epoxy SC-E it includes this concrete floor coating system.

finish)

SC T4 NCF Heavy Spray or Self Leveling Epoxy Novolac AM08 CA08 DE08 DD08 (none) SW08 When the room finish schedule specifies system designation

Floor Coatings (Epoxy Novolac primer and one SC-N it includes this concrete floor coating system.

coat of epoxy Novolac finish)

WALL and SUMP COATING SYSTEMS

SC T2 ECW Epoxy Wall & Sump Coatings (Fill bug holes AM15 CA15 (none) (none) IN15 SW15 When the room finish schedule specifies system designation

flush, apply I coat of epoxy primer and two coats SC-E it includes this concrete wall coating system

of epoxy finish)

SC T2 NCW Epoxy Novolac Wall & Sump Coatings (Fill bug AM16 CA16 (none) (none) IN16 SW16 When the room finish schedule specifies system designation

holes flush, apply 1 coat of epoxy Novolac SC-N it includes this concrete wall coating system

' primer and two coats of epoxy Novolac finish)

STEEL EMBED COATING SYSTEMS

SC T4 ESE Epoxy Coatings for Embed Plates and Support AM19 CA19 (none) (none) IN19 SW19 When the room finish schedule specifies system designation

Steel, (Touch up existing shop coating or SC-E it includes this steel coating system

abrasive blast and apply two coats of Epoxy
Finish)

SC T5 NSE Epoxy Novolac Coatings for, Embed Plates and AM20 CA20 (none) (none) IN20 SW20 When the room finish schedule specifies system designation

Support Steel (Touch up existing shop coating or SC-N it includes this steel coating system

abrasive blast and then apply two coats of Epoxy
Novolac Finish)

SC = Secondary Containment

ECF = Epoxy Concrete Floors; NCF = Epoxy Novolac Concrete Floors; ECW = Epoxy Concrete Walls; NCW = Epoxy Novolac Concrete Walls

ESE = Epoxy Steel Embeds; NSE = Epoxy Novolac Steel Embeds

Ref: 24590-WTP-3LJ4B-0004924590-G04&19 Rev 3 (6/29/2004)
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Appendix C
Table 2 Secondary Containment Prequalified Coating Materials

WTP Surface Appendix C Coating Mfg. Concrete Filler (flush) Mfg. Products Required Dry Film Thickness (Mils)
Concrete Type Table 1 Mfg. **

System Code System Code

SC-T4-ECF Concrete AMO7 Ameron None X00701 / Nu Klad 120A 1-2 / 40-60 = 41-62 mils
Floors

SC-T4-ECF Concrete CA07 Carboline None Semstone 5401 / Semstone 4-6 / 10-15 / 30-50 =44-71 mils
Floors 140SL+SAND / 140SL

SC-T4-ECF Concrete DE07 Devoe Futura- Bond 320 Gel Pre Prime 167/ Devmat 111 1-2 / 40-60 = 41-62 mils
Floors

SC-T4-ECF Concrete DU07 Dudick None Primer 67 / Polymer Alloy 4-6 / 40-60 = 44-66 mils
Floors 2500 FR

SC-T4-ECF Concrete IN07 International Intercryl 320 Interseal 670HS / Interzone 2-4 / 45-55 = 47-59 mils
Floors 954

SC-T4-ECF Concrete SW07 Sherwin Kem Cati-Cote HS or Steel- Macropoxy 920 / Cor-Cote HP 1.5-2 / 38.5-58 = 40-60 mils
Floors Williams Seam FT9 10 SL Mortar

SC-T4-NCF Concrete AM08 Ameron None X00701 / Nu Klad 120A / 1-2 / 34-50 / 6-10 = 41-62 mils
Floors Amercoat 91

SC-T4-NCF Concrete CA08 Carboline None Semstone 5401 / 4-6 / 40-60 = 44-66 mils
Floors 145SL+SAND / 145SL.

SC-T4-NCF Concrete DE08 Devoe Futura- Bond 320 Gel Pre Prime 167/ Devmat 111 1-1.5 / 40-60 = 41-61.5 mils
Floors

SC-T4-NCF Concrete DUO8 Dudick None Primer 67 / Polymer Alloy 4-6 / 40-60 = 44-66 mils
Floors 2100 FR

SC-T4-NCF Concrete SW08 Sherwin Kern Cati-Cote HS or Steel- Cor Cote HCR / Cor Cote 4-6 / 36-54= 40-60 mils
Floors Williams Seam FT910 HCR SL Mortar.

SC-T2-ECW Concrete AM15 Ameron Nuclad 114A Amerlock 400 / Amerlock 400 4-8 / 4-8=8-16 mils
Walls

SC-T2-ECW Concrete CA15 Carboline Semstone 195 Carbogard 1340 / 1-2 / 4-5 / 4-5=10-14 mils
Walls Carbog890C705 / C890S800

SC-T2-ECW Concrete IN15 International Intercyrl 320 Intergard 345 / 345 / 345 4-6 / 4-6 / 4-6=12-18 mils
Walls
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WTP Surface Appendix C Coating Mfg. Concrete Filler (flush) Mfg. Products Required Dry Film Thickness (Mils)
Concrete Type Table t Mfg. **

System Code System Code
SC-T2-ECW Concrete SW15 Sherwin Kem Cati-Cote HS or Steel- Macropoxy 920 / Macropoxy 1-2 / 3-7 / 4 -7=8-16 mils

Walls Williams Seam FT910 646 / Macropoxy 646
SC-T2-NCW Concrete AM16 Ameron Nu Klad 114A Amercoat 91 / Amercoat 91 4-8 / 4-8=8-16 mils

Walls
SC-T2-NCW Concrete CA16 Carboline Semstone 195 Carbogard 1340 / 1-2 / 5-6 / 5-6=12-16 mils

Walls Phenoline 1 205FR0700 /
1205FRS800

SC-T2-NCW Concrete IN16 International Intercyrl 320 Intertherm 228 / 228 / 228 2-4 / 4-6 / 4-6=10-16 mils
Walls

SC-T2-NCW Concrete SW16 Sherwin Kern Cati-Cote HS or Steel- Macropoxy 920 / Phenicon HS 1.5-2.0 / 3-7 / 4-7=8.5-16 mils
Walls Williams Seam FT9 10 / Phenicon HS /

WTP Steel
System Code Surface Appendix C Coating Mfg. Steel Primer Mfg. Products Required Dry Film Thickness (Mils)

Type Mfg. System **
Code

SC-T4-ESE Steel CA19 Carboline *Carbozinc 859 Carbogard 890 / 890 3-5 / 4-6 / 4-6 = 11-17 mils
Embeds

SC-T4-ESE Steel IN19 International *Interzinc 52 Intergard 475HS / 475HS 3-5 / 4-6 / 4-6 = 11-17 mils
Embeds

SC-T4-ESE Steel SW19 Sherwin *Zinc Clad IV Macropoxy 646 / 646 3-5 / 4-6 / 4-6 = 11-17 mils
Embeds Williams

SC-T4-ESE* Steel AM19 Ameron *Amercoat 68HS Amerlock 385 / 385 3-5 / 4-6 / 4-6 = 11-17 mils
Embeds

SC-T5-NSE Steel AM20 Ameron * Amercoat 68 HS Amercoat 91 / 91 3-5 / 6-12 / 6-12 = 15-29 mils
Embeds

SC-T5-NSE Steel CA20 Carboline *Carbozinc 859 Phenolinel205 / 1205 3-5 / 5-6 / 5-6 =13-17 mils
Embeds

SC-T5-NSE Steel IN20 International *Interzinc 52 Intertherm 228 / 228 3-5 / 4-6 / 4-6 = 13-17 mils
Embeds

SC-T5-NSE Steel SW20 Sherwin *Zinc Clad IV Phenicon HS / Phenicon HS 3-5 / 6-8 / 6-8 = 16-21 mils***
Embeds Williams I

24590-G4019 Rev 0 Ref: 24590-WTP-34 B -00
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NOTES TO APPENDIX C Table 2

* Note 1- This is a steel coating system shown on the room finish schedule for steel embedded in concrete

and structural steel that requires the listed touch up primer and finish coating for chemical resistance. The

steel coating system shall be from the same coating manufacturer as the concrete coating system.

** Note 2- The dry film thickness limitations listed in this column are based on testing to the NFPA 801-

2003 and DOE STD 1066 flame spread and smoke developed requirements. The listed dry film
thicknesses are the maximum allowed for wall coatings. The maximum total film thickness listed in this
column includes the residual filler. Differences in dry film thickness from one coating manufacturer's

system to another is due to NFPA 801 and DOE STD 1066 flame and smoke independent laboratory
testing results.

*** Note 3- Using system SC-T5-NSE (SW20) from Sherwin Williams as an example, the required dry
film thickness is determined by reading from left to right, the first coat is Zinc Clad IV applied at 3-5 mils,
the slash separates the second coat which is Phenicon HS applied at 6-8 mils, the slash separates the third

coat which Phenicon HS applied at 6-8 mils. An additional slash would define a fourth coat and so on.

The total dry film thickness is listed after the equal sign.

Page C4

24590-GO4B-FOOOI19 Rev 0



24590-WTP-3PS-AFPS-TPOO6, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

Appendix D
Room Finish Schedule Drawing References

The tables below list the drawing numbers for the Architectural index and the Architectural Room Finish
Schedules for each process facility. The latest issued revision of these drawings shall be used.

LAW DRAWING NO. EL. LAW DRAWING TITLE
24590-LAW-A0-A1OT-00100001 -- LAW Vitrification Building Architectural Drawing Index
24590-LAW-A5-A19T-05200001 (-)21' LAW Vitrification Building Architectural Room Finish Schedule

EL (-)21'-0"
24590-LAW-A5-A19T-05200002 (-)21' LAW Vitrification Building Architectural Room Finish Schedule

EL (-)21'0"
24590-LAW-A5-A19T-05201001 0' & LAW Vitrification Building Architectural Room Finish Schedule

3' EL 0'-0" & 3'-0"
24590-LAW-A5-A19T-05201002 3' LAW Vitrification Building Architectural Room Finish Schedule

EL 0'-0" & 3'-0"
24590-LAW-A5-Al9T-05202001 15' & LAW Vitrification Building Architectural Room Finish Schedule

22' EL 15'-0" & 22'-0"

24590-LAW-A5-A19T-05203001 28' LAW Vitrification Building Architectural Room Finish Schedule
EL 28'-0"

24590-LAW-A5-Al9T-05204001 48' LAW Vitrification Building Architectural Room Finish Schedule
EL 48'-0"

24590-LAW-A5-AI9T-05205001 68' LAW Vitrification Building Architectural Room Finish Schedule
EL 68'-0"

HLW DRAWING NO. EL. HLW DRAWING TITLE
24590-HLW-A0-A1OT-00100001 -- HLW Vitrification Building Architectural Drawing Index
24590-HLW-A5-A19T-05200001 (-)21' HLW Vitrification Building Architectural Room Finish Schedule

EL (-)21'-0"

24590-HLW-A5-Al9T-05200002 (-)21' HLW Vitrification Building Architectural Room Finish Schedule
EL (-)21'0"

24590-HLW-A5-Al9T-05201001 0' HLW Vitrification Building Architectural Room Finish Schedule
EL O'-0"

24590-HLW-A5-Al9T-05201002 0' HLW Vitrification Building Architectural Room Finish Schedule
EL 0'-0"

24590-HLW-A5-Al9T-05201003 0' HLW Vitrification Building Architectural Room Finish Schedule
EL 0'-0"

24590-HLW-A5-A19T-05202001 11' HLW Vitrification Building Architectural Room Finish Schedule
EL 1l'-0

24590-HLW-A5-A19T-05202002 11' HLW Vitrification Building Architectural Room Finish Schedule
EL 11'-0"

24590-HLW-A5-A19T-05203001 30' HLW Vitrification Building Architectural Room Finish Schedule
EL 30'-0"

24590-HLW-A5-A19T-05204001 49', HLW Vitrification Building Architectural Room Finish Schedule
62", 76' EL 49'-0" & 62'-0" & 76/-0"

PTF DRAWING NO. EL. PTF DRAWING TITLE
24590-PTF-AO-AlOT-00100001 -- PTF Vitrification Building Architectural Drawing Index
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24590-PTF-A5-A19T-05200001 (-)45' PTF Vitrification Building Architectural Room Finish Schedule
EL (-)45'-0"

24590-PTF-A5-Al9T-05201001 0' PTF Vitrification Building Architectural Room Finish Schedule
EL '-0"

24590-PTF-A5-A19T-05201002 0' PTF Vitrification Building Architectural Room Finish Schedule
EL '-0"

24590-PTF-A5-Al9T-05201003 0' PTF Vitrification Building Architectural Room Finish Schedule
EL 0'-0"

24590-PTF-A5-A19T-05202001 28' PTF Vitrification Building Architectural Room Finish Schedule
EL 28'-0"

24590-PTF-A5-Al9T-05202002 28' PTF Vitrification Building Architectural Room Finish Schedule
EL 28'-0

24590-PTF-A5-A19T-05202003 28' PTF Vitrification Building Architectural Room Finish Schedule
EL 28'-0"

24590-PTF-A5-Al9T-05203001 56' PTF Vitrification Building Architectural Room Finish Schedule
EL 56'-0"

24590-PTF-A5-Al9T-05204001 77' PTF Vitrification Building Architectural Room Finish Schedule
EL 77'-0"

24590-PTF-A5-Al9T-05205001 98' PTF Vitrification Building Architectural Room Finish Schedule
EL 98'-0"
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Appendix E
Color Scheme

1.0 The finish coat on all steel items and equipment other than electrical shall be ANSI* 70 Gray or
approved substitute to ANSI color standard. (*American National Standards Institute)

2.0 The finish coat on standard electrical components and cabinets shall be ANSI 61 Gray or
approved substitute to ANSI color standard.

3.0 Floor coatings and sumps shall match Benjamin Moore color 2143-50 Old Prairie or approved
substitute.

4.0 Wall coatings shall match Benjamin Moore color 2143-60 Moonlight White or approved
substitute.

5.0 Floor coatings color shall transition over the standard coving and up the wall 6". The thickness
on the floor/wall coving and wall above the floor coating shall match the wall coating thickness.
For gypsum board walls refer to drawing 24590-WTP-A3-A1OT-04200002, WTP process
Building Architectural Common Interior Wall Details, using detail #4, Detail for typical rated
wall base at concrete floor.
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Appendix F
Coating Manufacturer's Product Identity Certification Record
Project Name: Coating Manufacturer:

Project Number: Purchase Order Number:

Project Location: Contract Number:

Coating Applicator: Generic Coating Type:

Product Name: Product Number:

(For multi-component products, provide data for all components. Provide the standard range and actual batch valuesfor each test)

Component A Batch No. Component B Batch No.

Test Test Method Standard Batch Standard Batch
Used Range Actual Range Actual

Weight per Gallon

Viscosity

Flash Point (Typical)
% Solids by Volume
(Typical)
Cure to recoat time
@ 50F, 70F & 90F
(Typical)
Batch Size
Date of Mfg.
Shelf Life

Expiration Date I

COMMENTS:

I hereby certify that the coating materials described above were manufactured with the same formulation, raw

materials, production methods, and quality control standards as the coating materials originally tested and/or

accepted for use at the River Protection-Waste Treatment Plant (WTP) Project site, located in the 200 East

Area of the Hanford Site in Washington State in accordance with the requirements of Specifications 24590-

WTP-3PS-AFPS-TOOO 1, 24590-WTP-3PS-AFPS-T0003, 24590-WTP-3PS-AFPS-T0004 & 24590-WTP-

3PS-AFPS-T0006.

igned: Date:

Title: Company:
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Appendix G
Surface Preparation and Coating Inspection Form

REPORT NO:
PROJECT:
SUBCONTRACTOR:_
EQUIPMENT/AREA:
SUBSTRATE: STEEL/CONCRETE/OTHER-
ENVIRONMENTAL CONDITIONS:

WORK ACTIVITY

Page - of _

DATE:
DAY: M T W T F S S
SHIFT:
INSPECTOR:
COATING SPEC NO/REV:

TIME

DRY BULB TEMP. *F

WET BULB TEMP. *F

RH %

DEW POINT *F

SURFACE TEMP. *F

BLOTTER TEST

PRE-SURFACE PREPARATION:
SP-1: MASKING/PROTECTION: SURFACE DEFECTS:

SURFACE PREPARATION:

METHOD: ABRASIVE TYPESIZE/STORAGE:

RECYCLED ABRASIVE OIL FLOATATION TEST: ABRASIVE CONDUCTIVITY TEST:

CLEANLINESS SPEC: ACTUAL: PROFILE SPEC: ACTUAL:

EQUIPMENT:

COATING MATERIALS & MIXING:

PRODUCT(S)
BATCH NO(S)/QUANTITIES/EXPIRATION DATE:

THINNERS/BATCH NO(S)/THINNING RATIO:

STORAGE: MIXING: INDUCTION TIME:
MATERIAL TEMPERATURE: POT LIFE EXPIRATION TIME:

COATING/LINING APPLICATION START TIME: FINISH TIME:

COAT: PRIMER/PRIMER T.U./SECOND/SECOND T.U./THIRD/THIRD T.U./OTHER

METHOD: WFT: RECOAT TIME/TEMP: CURE TIME/TEMP:

EQUIPMENT:

APPLIED COATING:

VISUAL INSPECTION (FILM IMPERFECTIONS):

DRY FILM THICKNESS: SPEC: ACT

HOLIDAY TEST: METHOD: OTH
TOUCH-UP AND REPAIR:_

UAL: METHOD:

ER TESTING: METHOD:

FINAL CURE:

COMMENTS: (Use reverse side or attach extra pages)

INSPECTOR'S SIGNATURE/DATE
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Appendix H
Manufacturer's Standard Coating Data Sheet

The SUBCONTRACTOR proposes the following Manufacturer's Standard (Mfg. Std.) or alternate
coating system that is suitable for the exposure conditions of steel items and equipment in radiation

and non-radiation areas.
1. Equipment Description:

A. Tag Number
B. Part(s) i.e. skirt, shell, channels, lugs, etc.*

C. Design/Operating Temperatures, designate *F or *C.......... ............ OF *C

D. Does Equipment Receive Steam out (Yes/No), Temperature OF *C

E. Insulated/Uninsulated
F. Fireproofing (Yes/No)
G. Carbon Steel (CS), Stainless Steel (SS), other (List)

2. SUBCONTRACTOR:

3. Surface Preparation: SSPC No.Profile

4. Coating System Designation: (Code)
First Coat Second Coat Third Coat

A. Type of Coating................
B. Coating Mfg./No.**..........
C. Dry Film Thickness

(Min/Max in mils)/(pm)
D. Wet/Film Thickness

(Min/Max in mils)/(pm)
E. Curing Method..................
F. Color..................................
G. Dry to Recoat....................
H . Pot Life ................... .........

L. Thinner /% ....................... .

5. Total DFT of System: (Mils/pm)(Min/Max)................/ Min. /Max.

6. Material Storage: Temperature Requirements (Mi/Max)

7. Shelf Life: ....................................................................... M onths

8. Application Environmental Limits:
A. Temperature Ambient and Surface (Min/Max).............
B. Humidity (Min/Max)......................................................................................................../
C. Dew Point 5*F above surface temp. (Yes/No)..............................................................

9. Protection of surfaces that will be inaccessible after equipment installation (such as underside of

base plates, interior of fans, vessels or equipment housings)

10. Rust Preventative for machined faces: (**MfgJNo.)

11. Quantity of touch-up coating supplied:

12. Additional information: (attach extra page as necessary)

* Use additional copies of this form for each part described in 1 above that requires a different coating system.

A completed copy of this data sheet shall be submitted to CONTRACTOR with the initial vendor data
submittal.

** Include manufacturer's technical data sheets and MSDS' for each proposed coating, preservative & solvent

H-1
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Appendix I- Secondary Containment Installation Typical
Details

" Installation Detail lA-Floor /Wall Junction

" Installation Detail 1B-Wall/Wall Junction

" Installation Detail 2A-Reinforced Floor/Wall Junction

" Installation Detail 2B-Reinforced Wall/Wall Junction

" Installation Detail 3A- RESERVED

" Installation Detail 3B-Construction Joint

" Installation Detail 4-Crack Repair

" Installation Detail 5A-Embed Plates without Steel Attachment

" Installation Detail 5B-Embed Plates with Steel Attachment

" Installation Detail 6-Perimeter Key

" Installation Detail 7-Floor or Wall Steel Embed With Stainless Steel Plate Overlay

Notes- Details 1A and 1B are used for areas containing ancillary equipment with normally open floor drains,
which do not contain regulated tanks.

Details 2A and 2B are for areas that do not have normally open floor drains or contain regulated tanks.

Detail 3A is RESERVED.

Detail 3B is to be used for construction joints within the limits of the secondary containment lining. The
3B construction joint detail, formed or created (e.g., saw-cut) rectangular slot, shall be centered over the
existing concrete construction joint (Refer to Section 6.2.1.4.1).

Detail 4 is only to be used for large cracks other than minor shrinkage cracks.

Details 5A, 5B and 7 are to be used for embedded steel plates, angles, penetrations etc. The perimeter of
all embeds shall be chipped back and filled as shown on detail 5A.

Detail 6 is only used where the coating system terminates in the middle of a floor.

I-1
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INSTALLATION DETAIL 1A - FLOOR/WALL JUNCTION

*COVE CORNER WITH
SPECIFIED RADIUS USING
FLEXIBLE EPOXY FILLER WALL

SPECIFIED FLOORING
SYSTEM -

.
5 .

FLEXIBLE FOAM
BACKER ROD

* REFER TO SPEC SECTION 6.2.1.5

INSTALLATION DETAIL 1B - WALL/WALL JUNCTION

*COVE CORNER WITH
SPECIFIED RADIUS USING
FLEXIBLE EPOXY FILLER WALL

SPECIFIED FLOORING
SYSTEM

FLEXIBLE FOAM
BACKER ROD

* REFER TO SPEC SECTION 6.2.1.5

R-2
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INSTALLATION DETAIL 2A
REINFORCED FLOOR/WALL JUNCTION

1 oz FIBERGLASS MAT
SATURATED WITH
SPECIFIED PRIMER

*COVE CORNER WITH
SPECIFIED RADIUS USING
FLEXIBLE EPOXY FILLER WALL

SPECIFIED FLOORING
SYSTEM

FLOOR

FLEXIBLE FOAM
BACKER ROD

* REFER TO SPEC SECTION 6.2.1.5

INSTALLATION DETAIL 2B
REINFORCED WALL/WALL JUNCTION

1 oz FIBERGLASS MAT
SATURATED WITH
SPECIFIED PRIMER

*COVE CORNER WITH
SPECIFIED RADIUS USING
FLEXIBLE EPOXY FILLER

SPECIFIED FLOORING
SYSTEM

WALL

FLEXIBLE FOAM
BACKER ROD

L-N

S _A

* REFER TO SPEC SECTION 6.2.1.5

1-3
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FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

INSTALLATION DETAIL 3A-

(RESERVED)

INSTALLATION DETAIL 3B - CONSTRUCTION JOINT

EPOXY LINING

* FLEXIBLE
POLYMERIC
SEALANT IN

AA
T . .

CONSTRUCTIONONT-FR

OR SAW CUT 1/2" - 1" WIDE )BOND BREAKER
BY 1/4 -1 2 " DEEP TAPE
(W=2x DEPTH)

* REFER TO SPEC SECTION 6.2.1.5

CONCRETE FLOOR/WALL

1-4
Ref: 24590-WTP-3DP-GO4B-0004924590-GO4B-FOOO19 Rev 0



24590-WTP-3PS-AFPS-TPOO6, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR
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INSTALLATION DETAIL 4 - CRACK REPAIR

EPOXY LINING

* POLYMERIC
FILLER MATERIAL-\ 0

CRACK

* REFER TO SPEC SECTION 6.2.1.2

CONCRETE FLOOR/WALL

1-5
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FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

INSTALLATION DETAIL 5A - EMBED PLATES
WITHOUT STEEL ATTACHMENT

EPOXY LINING

%/2 (-0".%/2
STEEL EMBED
PLATE

SPOLYMERIC
FILLER. MATERIAL

SREFER TO SPEC SECTION 6.2.1.2
CONCRETE FLOOR/WAL

INSTALLATION DETAIL 58 - EMBED PLATES
WITH STEEL ATTACHMENT

WELD BEAD

STEEL EMBED
PLATE

-.9 - STEEL ATTACHMENT

EPOXY LINING

FIPOLYMERIC
FILLER MATERIAL

* REFER TO SPEC SECTION 6.2.1.2

CONCRETE FLOOR/WALL

1-6
Ref: 24590-WTP-3DP-GO4B-0004924590-GO4B-F00019 Rev 0

f

I



24590-WTP-3PS-AFPS-TPOO6, Rev 1
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SECONDARY CONTAINMENT AREAS

INSTALLATION DETAIL 6 - PERIMETER KEY

FLOOR SURFACE

SAW CUT 1/8' x/2

1 (-0"+Y") WIDE

CHIP AWAY INSIDE EDGE

24590-G04B-F00019 Rev 0

EPOXY LINING

* POLYMERIC
FILLER MATERIAL

* REFER TO SPEC SECTION 6.2.1.2

1-7
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SECONDARY CONTAINMENT AREAS

INSTALLATION DETAIL 7 - FLOOR OR WALL STEEL
EMBED WITH STAINLESS STEEL PLATE OVERLAY

STAINLESS
STEEL
PLATE

CARBON 1" - 2" EPOXY
STEEL EMBED OVERLAP
PLATE

EPOXY LINING WELD BEAD

* POLYMERIC
FILLER MATERIAL

* REFER TO SPEC SECTION 6.2.1.2

CONCRETE FLOOR/WALL

R-8 

1
Ref: 24590-WTP-3DP-G04B3-0004924590-GO4B-F00019 Rev 0



0 4 91

RIVER PROTECTION PROJECT - WASTE TREATMENT PLANT

ENGINEERING SPECIFICATION

FOR

Maintenance Decontamination Equipment

Content applicable to ALARA?

ADR No.
24590-WTP-ADR-M-02-006

EYes
Rev
0

UE :3
!IPP-WTP P)(

Quality Level

CM
DOE Contract No.

DE-AC27-OIRV14136

2 12/2/03 ARRG D y

10/21/03 ARRDL DJ Wilsey Greg T Warner DJ Wilsey for

0 10/28/02 DAC GR DJ Wilsey Greg T Wamer DJ WIlsey for

REV DATE BY CHECK REVIEW E&NS QA DPEM

SPECIFICATION No.
24590-WTP-3PS-HD00-T0001

Page i
Ref: 24590-WTP-3DP-GO4B-0004924590-GO4B-F00009 Rev 10 (12115/2005)

Rev
3

m man a

a f- j
[O"If L



24590-WTP-3PS-HDOO-T0001, Rev 3
Maintenance Decontamination Equipment

Revision History

24590-GO4B-F00009 Rev 10 (12/15/2005)
Page ii

Ref: 24590-WTP-3DP-G04B-00049

Revision Reason for Revision

0 Issued for Procurement

1 Issued for Purchase; complete revision

2 Issued for Purchase; added TOOL-0003 1, TOOL-00026 was Low Pressure, revised paragraphs 1.4,4.1 and 9.7

3 Issued for Purchase; incorporated SCNs 24590-WTP-3PN-HDOO-00001 thru -00005



24590-WP-3PS-HDOO-TOOO1, Rev 3
Maintenance Decontaimination Equipment

Contents

1 Scope ....................................................................................................................................... 1
1.1 Project Description and Location. . . . . . . . . . . . . . ..1. Poec Dsritinan Lctin............................................... ............................................. _...... 1
1.2q .......................................Ea...........................................1

1.3 Subcontract Work................................................................................................................................4

1.4 Definitions, Acronyms and Abbreviations ..................................................................................... 4
1.5 Quality Classifications................................... ...................... . ........ ................ 6

2 Applicable ........................... -...---....................................................... 6
G ~ xcd......... - . . . .. . . . . - .

2.2 Codes ................................--.----------------.......--- ----.-----.... .... ... ............. ........................ .6

23 Industry Standards......................................................................................................................... 7
2.4 Project Documents............................................8.....................................................8

2.5 W TP Drawings ......................................................- . ................................................................... 8

3 Design Requirements.............................................................................................................9
3.1 General Criteria ............................... ..................... .................................................... 9
3.2 Basic Requirements of Decontamination Booths and Gloveboxes................ .........9
3.3 Basic Requirements of Decontamination Tanks-------..------..... .......................................... 10
3.4 Basic Requirements of PTF Decon Tanks.................................................................................. 11

3.5 Basic Requirements of Spray Lances............................................................................ ....... 11

3.6 Basic Requirements of Decontamination Blast and Spray Equipment ..................................... 12
3.7 Basic Requirements of Crane Decontamination Equipment...................

3.8 Basic Requirements of Parts Washer---------............---..-..-.......................................................13

3.9 Features of Decontamination Booths and Gloveboxes...................... ....... 13
3.10 Features of HLW Decontamination Tanks and Spray System........................................................14
3.11 Major features of the PTF Decon Tank include, but are not limited to:......................16
3.12 Design Life ..........................................---- .-------.------..-.... ..............---......................................... 16

3.13 Environmental Conditions........................................................................................................1.......17

3.14 Mechanical Requirements For Decontamination Booths and Gloveboxes . ..... 17

3.15 Mechanical Requirements For Decontamination Tanks..................... ..........17
3.16 Mechanical Requirements For Spray Lances. .... . . . . . .I3.16 Mchanial Reuiremnts Fr Spry Lacs....................... .......... .................................................. 18

3.17 Mechanical Requirements For Decontamination Blast and Spray Equipment...............18
3.18 Mechanical Requirements For Crane Decontamination Equipment ................... 18
3.19 Seismic Loading.........................................18----------------------------.-......-..............................................18

3.20 Electrical Requirements.......................................... .... .............................................. 18
3.21 Accessibility and Maintenance................................. .. 19

4 Materials....................................................................... .............. IQ
4.1 Construction

Page iii24590-GO4R-FOAf 10 R1u ' (rniOV9 Al

General ................ ......... ...........................................---------- - - -- - - - . ...............~.... ................. ... ... 6

......................................................................................................................................... JLY

1 



24590-WTP-3PS-HDDO-TOO01, Rev 3
Maintenance Decontaimination Equipment

4.2 Spray Lances................... --.. -------------. ----------------..--------................................................ 20
4.3 Equipment Subject to Radiation:.............------- - .. .................................. 20
4.4 Prohibited Materials................................................................................ 20

5 Fabrication..........................---------... -----............................................... 20
5.1 General..................................... --.. ----------------.-. -------.--. ----. .............................................. 20
5.2 Decontamination Tanks...............................................21

5.3 Crane Decontamination Equipment.......... ............. ............................................. 23

6 Tests and Inspections .. ...-----------.................................................................. 24
6.1 General.......................................--------------------- . .. -------.. --.------........................................... ... 24
6.2 Decontamination Booths and Gloveboxes..... ...................... ........................................... 25
6.3 Decontamination Tanks and Spray System.........................25

6.4 Spray Lances.......................................... ....................................................... 26

6.5 Decontamination Blast or Spray Equipment --..-----------...-.............................. 26
6.6 Crane Decontamination Equipment.............. ..... 27

6.7 Parts W asher--------------------.--. ------.................. . .......................... 27

7 Preparation for Shipment...........................................27
7.1 General.............................-.---.- ...-------- .... ---------. --.---........................................... 27
7.2 Surface Preparation.................... ............... 27

7.3 Painting and Coatings....................... .. 27
7.4 Taggi g ......... ...... ............. ............... ... ..------..---.--- -- -- ---- .- ........... ................................. .277.4 Tagging.................................... .--... -----------------------------------..... . .......----.. -..... ........................... 28

7.5 Packaging............. ............--------------'---------.------------.- .-.-... .28

7.6 Documentation........... ...............--------- '----..--.----- -- ---..... ........................-. . . . . . . . . ...... 29
8 Quality Assurance...... ............-----------.----................................................ 29

8.1 QA Requirements Specific to Items or Services.--..- -..................... 29
8.2 Program QA Elements................. .....-----.-------..-.... -............ ................... 29

9 Configuration M---anage--ent ---------------.- ............................................. 30
9.1 General....................... .............. . .---------- .. -- --------. .--............-..............30
9.2 M eeting M inutes..........................-----------.-------.---------.-------- ....... .. -................ . 30
9.3 Design Compliance Matrix ............................... 30

9.4 Submittals..........................................................................................30

9.5 Quality Assurance Plan.................................... .. .--------------.-...--- ... .. ......................... 30
9.6 Drawings .....................--.. -. ---------------------------------....... .......................................... 30
9.7 Design Reviews and Meetings....-. -----. --------------------------. --.---....... ....................... 31
9.8 Procedures.............................--.---.-.-.-.------ --. --------.-........ ......................................... 32
9.9 M anuals........................................--.--...- --. --. ------------.--------------.-. --.--.------......................... . . .. 32
9.10 SDDRs........................................... ----.......-..-- -- ------------------------.-............ -... ................. 33

Page iv
Rf. )A;n..VrrP-,rnD_1A3t\ Cd tiAd%24590-GO4B-FOOO 19 Rev 3 (6/29/2004)



24590-WTP-3PS-HDO-TOO01, Rev 3
Maintenance Decontaimination Equipment

Appendices

Appendix A HLW Decontamination Tank Instrumentation and Control System......34

Appendix B Equipment Plant Item Numbers and Datasheet Numbers............................35

Page v24590-G4RFflffl 0 Rpv I/(/MA1



24590-WTP-3PS-HD00-T0001, Rev 3
Maintenance Decontaimination Equipment

1 Scope

1.1 Project Description and Location

Decontamination equipment will be used in four facilities: High Level Waste (HLW), Low Activity
Waste (LAW), the Pre-Treatment Facility (PTF), and the Analytical Laboratory (LAB). Decontamination
entails the removal of unwanted radiological fixed and loose surface contaminants using various
mechanical and chemical processes. Gloveboxes provide containment for manual methods of
decontaminating smaller parts prior to repair. Decontamination booths provide containment allowing
decontamination of larger pieces of equipment. Tanks and spray systems will accommodate in-cell
decontamination of large equipment. Spray lances will be provided through-wall in strategic locations to
decontaminate equipment using liquid spray or C02 blasting methods. Spray lances will also be used
inside gloveboxes and decontamination booths. Portable decontamination spray or blast supply
equipment will deliver the decontamination media to lances for decontaminating plant equipment. Joggle
plugs (by others) will be provided for through wall penetrations of spray and blast unit hoses, to maintain
the radiological boundary and allow for future process changes and spraying equipment removal and
replacement from out cell. Other miscellaneous decontamination equipment includes parts washers and a
crane decontamination system

1.2 Equipment, Material, and Services Required

The Seller shall provide all materials, hardware and labor to design, fabricate, assemble, inspect,
functionally test, document and package the listed equipment as provided in this specification, other
applicable drawings or documentation referenced.

Mandatory technical requirements and design constraints are typically indicated on data sheets, drawings
and specifications by use of terms such as "shall", "required", "mandatory", "maximum", "minimum", or
"not to exceed", or by other use of notes. Examples of mandatory technical requirements are dimensions
and their associated tolerances, bounding locations of center of gravity (CG) or estimated weight not to be
exceeded.

Seller scope of work includes, but is not limited to:

" Seller shall be responsible for the technical adequacy of the design furnished, including
constructability, reliability, operability, and maintainability.

* Equipment fabricated and assembled in compliance with this specification, and the referenced codes
and standards

* Examination/inspection

" Packaging and preparation for shipping
* Submittals as identified in this specification and summarized on G321-E and G32 1-V forms.
" Providing the Buyer full access to the Seller's facility for performing inspections or surveillance of

any work performed within the scope of the contract
" Installation, Operation, and Maintenance Manuals
" Supporting calculations and analyses, when defined
* Any special tools or handling equipment required for assembly, erecting, maintenance, or

disassembly of the gloveboxes, decontamination booths, or other deliverable equipment

Page 124590-GO4B-FOOO19 Rev 3 (6/29/2004)
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" Factory acceptance testing where required

* Loading of equipment on Buyer-arranged conveyances.
" Field support for installation and testing, when required.

The Seller shall submit parts lists and costs for equipment summarized in the G32 1 -E form.

Referenced Design Proposal Drawing (DPD) listed in section 2.5, Mechanical Data Sheets (MDS) listed
in Appendix B, and Technical Specification lists details and other requirements of deliverable equipment.

The following deliverable equipment is included within the Seller's scope of work:

Decontamination Tanks

DOCUMENT NUMBER
24590-HLW-MO-HSH-00071
24590-HLW-MO-HSH-00074
24590-HLW-MO-HSH-00071
24590-HLW-MO-HSH-00074
24590-PTF-MOD-PH-00l5
24590-PTF-MO-PIH-00019

DESCRIPTION
DPD, HSH Decontamination Tank Assembly, Melter I
DPD, Decontamination Tank Pump Support Package, Melter I
DPD, HSH Decontamination Tank Assembly, Melter 2
DPD, Decontamination Tank Pump Support Package, Melter 2
MDS, PTF Decon Tank at PIH
DPD, PTF Decon Tank at PIH

PLANT ITEM NUMBER
24590-HLW-MT-HSH-TK-00001
24590-HLW-MT-HSH-TK-00003
24590-HLW-MT-HSH-TK-00002
24590-HLW-MT-HSH-TK-00004
24590-PTF-MT-PIH-TK-00001
24590-PTF-MT-PIH-TK-00001

Booths and Gloveboxes
DOCUMENT NUMBER
24590-PTF-MO-M1 7T-00001
24590-PTF-MO-M1OT-00051
24590-LAW-M0-M17T-00001
24590-LAW-MO-MIOT-00003
24590-HLW-MG-M17T-00009
24590-HLW-MO-M1OT-00077
24590-LAB-MO-MIOT-00002

DESCRIPTION
PTF Maintenance Decontamination Booth
PTF Maintenance Decontamination Glovebox
LAW Maintenance Decontamination Booth
LAW Maintenance Decontamination Glovebox
HLW Maintenance Decontamination Booth
HLW Maintenance Decontamination Glovebox
LAB Decontamination Glovebox

PLANT ITEM NUMBER
24590-WTP-MH-10-MHAN-00004
24590-WTP-MH-10-MHAN-oooo5
24590-WTP-MH-20-MHAN-00004
24590-WTP-MH-20-MHAN-00005
24590-WTP-MH-30-MHAN-00004
24590-WTP-MM-30-MHAN-00007
24590-WTP-MH-60-MHAN-00003

Miscellaneous Equipment
DOCUMENT NUMBER
24590-HLW-MO-HSH-00078
24590-HLW-MOD-HSH-00150
24590-HLW-MO-HSH-0078
24590-HLW-MOD-HSH-00212
24590-HLW-MOD-30-00266
24590-HLW-MOD-30-00267
24590-PTF-MOD-MI 7T-00002
24590-PTF-MOD-M IOT-00007
24590-LAW-MOD-MI7T-00002
24590-HLW-MOD-MI 7T-00017
24590-HLW-MOD-Ml0T-00030
24590-LAB-MOD-MIOT-00003
24590-PTF-MOD-PIH-00031

Spray Lances
DOCUMENT NUMBER

DESCRIPTION

Crane Decontamination System, Melter I
Parts Washer, Melter I
Crane Decontamination System, Melter 2
Parts Washer, Melter 2
Pressure Washing Supply System, Unit 1
Pressure Washing Supply System, Unit 2
PTF C02 Decontamination Blast Unit
Roaming C02 Decontamination Blast Unit
LAW C02 Decontamination Blast Unit
HLW C02 Decontamination Blast Unit
Roaming C02 Decontamination Blast Unit
C3 Workshop C02 Decontamination Blast Unit
Pressure Washing Supply System, PTF Portable Unit

PLANT ITEM NUMBER
24590-HLW-MH-HSH-MHAN-W001 I
24590-HLW-MH-HSH-MHAN-00041
24590-HLW-MH-HSH-MHAN-00055
24590-HLW-MH-HSH-MHAN-00057

24590-HLW-30-TOOL-00028
24590-HLW-30-TOOL-WOo29
24590-WTP-MZ-10-MAINT-o00i
24590-WTP-MZ-10-MAINT-00002
24590-WTP-MZ-20-MAINT-00001
24590-WTP-MZ.30-MAINT-20002
24590-WTP-MZ-30-MAINT-00004
24590-WTP-MZ-60-MAINT-0000I

24590-PTF-PlH-TOOL-00037

DESCRIPTION PLANT ITEM NUMBER
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DOCUMENT NUMBER
24590-HLW-MOD-HSH-00123

24590-HLW-MOD-HSH-00124

24590-HLW-MOD-HSH-00125

24590-HLW-MOD-HSH-00134

24590-HLW-MOD-HSH-001 37
24590-HLW-MOD-HSH-001 26

24590-HLW-MOD-HSH-00127

24590-HLW-MOD-HSH-00135

24590-HLW-MOD-HSH-00136

24590-HLW-MOD-HPH-00094

24590-HLW-MOD-HSH-00217

24590-HLW-MOD-HSH-002 18
24590-HLW-MOD-HSH-00213

24590-HLW-MOD-HSH-00219

24590-HLW-MOD-HSH-00221

24590-HLW-MOD-HSH-00214

24590-HLW-MOD-HSH-00215

24590-HLW-MOD-HSH-00216

24590-HLW-MOD-HSH-00220

24590-HLW-MOD-HPH-00238

24590-HLW-MOD-HPH-00093

24590-HLW-MOD-HRH-00018

24590-HLW-MOD-HDH-00043

24590-HLW-MOD-HDH-00044

24590-HLW-MOD-HMH-00002

24590-HLW-MOD-HMH-00003

24590-HLW-MOD-HFH-00045

24590-HLW-MOD-HFH-00046

24590-HLW-MOD-RWH-00077

24590-HLW-MOD-RWH-00044

24590-HLW-MOD-RWH-00043

24590-PTF-MOD-PFH-00030

24590-PTF-MOD-PFH-00028

24590-PTF-MOD-PIH-00014

24590-PTF-MOD-RWH-00065

24590-PTF-MOD-RWH-00066

24590-PTF-MOD-RWH-00067

24590-PTF-MOD-PIH-00026

24590-PTF-MOD-PIH-00027

24590-PTF-MOD-PIH-00028

24590-PTF-MOD-PWD-00001

24590-PTF-MOD-PWD-00002

24590-PTF-MOD-PWD-00003

24590-PTF-MOD-PWD-00004

24590-PTF-MOD-PWD-00005

24590-PTF-MOD-PWD-00006

24590-PTF-MOD-PWD-00007

24590-PTF-MOD-PWD-00008
24590-PTF-MOD-PWD-00009

24590-PTF-MOD-PWD-00010

DESCRIPTION

MDS, Maintenance Area Manual Spray Lance, Melter I
MDS, Maintenance Area Upper Manual Spray Lance, Melter I
MDS, Decontamination Area Manual Spray Lance, Melter 1
MDS, Decontamination Area Manual C02 Spray Lance, Melter 1
MDS, Melter Cave Decontamination Spray Lance, Melter 1
MDS, Decontamination Pit Lower Remote Spray Lance, Melter I
MDS, Decontamination Pit Lower Remote C02 Spray Lance,
Melter I
MDS, Decontamination Pit Upper Remote Spray Lance, Melter I
MDS, Melter Cave Remote C02 Spray Lance, Melter I
MDS, Spray Lance, Decon Area, Pour Tunnel I H-BO19A
MDS, Maintenance Area Manual Spray Lance, Melter 2
MDS, Maintenance Area Upper Manual Spray Lance, Melter 2
MDS, Decontamination Area Manual Spray Lance, Melter 2
MDS, Decontamination Area Manual C02 Spray Lance, Melter 2
MDS, Melter Cave Decontamination Spray Lance, Melter 2
MDS, Decontamination Pit Lower Remote Spray Lance, Melter 2
MDS, Decontamination Pit Lower Remote C02 Spray Lance,
Melter 2

MDS, Decontamination Pit Upper Remote Spray Lance, Melter 2
MDS, Melter Cave Remote C02 Spray Lance, Melter 2
MDS, Spray Lance, Bogie Decon, Pour Tunnel 2
MDS, Spray Lance, Decontamination H343 (mmote)
MDS, Spray Lance, Decontamination HBO45
MDS, Canister Rinse Tunnel Spray Lance (C02)
MDS, Canister Rinse Bogie Spray Lance
MDS, Decon Spray Lance (Air Lock Melter Sump 1)
MDS, Decon Spray Lance (Air Lock Melter Sump 2)
MDS, Power Manipulator Spray Lance (water)
MDS, Power Manipulator Spray Lance (C02)
MDS, Spray Lance, Remote (CO2)
MDS, Spray Lance, Manual (C02)
MDS, Spray Lance, Remote (liquid)
MDS, Crane Decon Manual C02 Spray Lance
MDS, Decontamination Chamber Remote C02 Spray Lance
MDS, Maintenance Area Remote C02 Spray Lance
MDS, Spray Lance, P-0121A
MDS, Spray Lance, P-0122A

MDS, Spray Lance, P-0223
MDS, Low Pressure Spray Lance, Maintenance Cave Area
MDS High Pressure Spray Lance, Maintenance Cave Area
MDS, Low Pressure Spray Lance, Maintenance Cave Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area
MDS, Low Pressure Spray Lance, Hot Cell Area

24590-G04B-F0001 9 Rev 3 (6/29/2004)

PLANT ITEM NUMBER
24590-HLW-FH-HSH-TOOL-00027

24590-HLW-FH-HSH-TOOL-00028

24590-HLW-FH-HSH-TOOL-001 8
24590-HLW-FH-HSH-TOOL-00029

24590-HLW-FH-HSH-TOOL-00031

24590-HLW-FH-HSH-TOOL-00020

24590-HLW-FH-HSH-TOOL-00022

24590-HLW-FH-HSH-TOOL-00023

24590-HLW-FH-HSH-TOOL-00030

24590-HLW-FH-HPH-TOOL-00010

24590-HLW-FH-HSH-TOOL-00042
24590-HLW-FH-HSH-TOOL-0043

24590-HLW-FH-HSH-TOOL-O0039

24590-HLW-FH-HSH-TOOL-00044
24590-HLW-FH-HSH-TOOL-00046
24590-HLW-FH-HSH-TOOL-00040
24590-HLW-FH-HSH-TOOL-00048

24590-HLW-FH-HSH-TOOL-00041
24590-HLW-FH-HSH-TOOL-00045
24590-HLW-FH-HPH-TOOL-00029

24590-HLW-FH-HPH-TOOL-0015
24590-HLW-FH-HRH-TOOL-00003
24590-HLW-FH-HDH-TOOL-00006

24590-HLW-FH-HDH-TOOL-00007
24590-HLW-FH-HMH-TOOL-000I
24590-HLW-FH-HMH.T0L.-Y02
24590-HLW-FH-HFH-TOOL-0W00
24590-HLW-FH-HFH-TOOL-00013

24590-HLW-FH-RWH-TOOL-Ooo19
24590-HLW-FH-RWH-TOOL-00022
24590-HLW-FH-RWH-TOOL-00020

24590-PTF-FH-PFH-TOOL-00017
24590-PTF-FH-PFH-TOOL-0015
24590-PTF-FH-PH-TOOL-00024
24590-PTF-FH-RWH-TOOL-00016
24590-PTF-FH-RWH-TOOL-00017

24590-PTF-FH-RWH-TOOL-00n18
24590-PTF-FH-PIH-TOOL-00028
24590-PTF-FH-PIH-TOOL-00026
24590-PTF-FH-PIH-TOOL-ooo27
2459G-PTF-FH-PWD-TOOL-000l

24590-PTF-FH-PWD-TOOL-00002

24590-PTF-FH-PWD-TOOL-00003

24590-PTF-FH-PWD-TOOL-00004

24590-PTF-FH-PWD-TOOL-00005
24590-PTF-FH-PWD-TOOL-00006

24590-PTF-FH-PWD-TOOL-00007
24590-PTF-FH-PWD-TOOL-00008
24590-PTF-FH-PWD-TOOL-00009
24590-PTF-FH-PWD-TOOL-000IO

Page 3
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DOCUMENT NUMBER DESCRIPTION PLANT ITEM NUMBER
24590-PTF-MOD-PWD-O1 I MDS, Low Pressure Spray [ance, P-O1 19 24590-PTF-FH-PWD-TOOL-001 I
2459fa-TEMW:)PEH-0Q039 MES SmyJ moI 2459OfE-FH[-PIT~hJ0)o

The following items and services, not included in the Seller's scope of work, will be supplied by the
Buyer:

* Transportation of products to the jobsite; refer to Section 7 of the purchase order for the Seller's
requirements pertaining to packaging and shipping.

" Unloading, storage, installation and field-testing at the jobsite, except where Seller's assistance is
required.

* Field installation of fire protection in gloveboxes and decontamination booths
* Embed plates, joggle plugs, and through wall liners
* Exhaust Ventilation equipment for gloveboxes and decontamination booths, (including HEPA filters

and ducting). Exhaust demisters are within Seller's scope and shall be supplied by the Seller.
" Two ton hoist for decontamination booths

* Jumper nozzles for decontamination tank piping when specified
" Electrical and instrumentation jumpers for wiring when specified

1.3 Subcontract Work

The Seller may subcontract any portion of the design, fabrication, or assembly provided it meets the
quality assurance requirements of this specification. Unless specified otherwise, the Seller is responsible
for performance of all inspections and testing, including receipt and control of raw material through
fabrication, testing, and configuration control to assure conformance with the requirements stated within
in this specification. The subcontractor and subcontracted work shall be reviewed by the Buyer prior to
starting the work. The Seller will be ultimately responsible for the completeness and quality of all
materials included in this specification.

1.4 Definitions, Acronyms and Abbreviations

Glovebox The Glovebox is a mechanism used for the containment of contaminated equipment during
decontamination and repair.

Shall Indicates a mandatory requirement for all actions of the Seller

AFBMA Anti-Friction Bearing Manufacturers Association

AGS American Glovebox Society
ANSI American National Standard Institute

ASME American Society of Mechanical Engineers

ASNT American Society for Non-Destructive Testing

ASTM American Society for Testing and Materials

AWS American Welding Society

CFR Code of Federal Regulations

Page 4
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DPD Design Proposal Drawing

HEPA High Efficiency Particulate Air

HLW High Level Waste

[LAW Immobilized Low Active Waste

ITS Important to Safety

LAW Low Active Waste

LAB Analytical Laboratory

MDS Mechanical Data Sheet - Design document that describes equipment specific requirements
and conditions.

MSDS Material Safety Data Sheet

MSM Master Slave Manipulator

MR Material Requisition

NACE National Association of Corrosion Engineers

NEC National Electric Code

NDE Non-destructive Examination

NEMA National Electrical Manufacturers Association

NFPA National Fire Protection Association

OSHA Occupational Safety and Health Administration

P&ID Piping and Instrumentation Diagram

PIL Plant Item List

PQR Procedure Qualification Record

PTF Pre-Treatment Facility

QL Quality Level

QAP Quality Assurance Program

RPP-WTP River Protection Project - Waste Treatment Plant

SSC Structure, System or Component

SSPC Steel Structures Painting Council

UBC Uniform Building Code

USCS U.S. Customary System "inch-pound system"

UNC Unified National Coarse

WPS Welding Procedure Specification

w.g. Water gauge

CG Center of Gravity

RRC Risk Reduction Class

CM Commercial

Page 5
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SC Seismic Category

PV Pressure Vessel

RTD Resistance Temperature Detector

VT Visual Inspection

1.5 Quality Classifications

1.5.1 General

All equipment shall be purchased as Commercial Quality equipment.

For Quality Assurance requirements refer to Section 8 of this specification.

2 Applicable Documents

2.1 General

Work shall be done in accordance with the referenced codes, standards, and documents listed below,
which are an integral part of this specification. If the Seller determines other documents, than those
listed, are applicable, the Seller shall refer those documents to the Buyer for evaluating the applicability to
the specific component or equipment.

When specific chapters, sections, parts, or paragraphs are listed following a code, industry standard, or
reference document, only those chapters, sections, parts, or paragraphs of the document are applicable and
shall be applied. When more than one code, standard, or reference document covers the same topic, the
requirements for all must be met.

For codes and standards listed below, the specific revision or effective date identified, as well as the
specific revision or effective date of codes and standards that they incorporate by reference (daughter
codes and standards), shall be followed. If a date or revision is not identified, the last issue, including
addenda, at the time of quotation shall apply.

Any known conflicts between the specification or drawings, and the applicable codes and standards, shall
be brought to the attention of the Buyer, via a Supplier Deviation Disposition Request (SDDR), for
resolution prior to start of work. A blank SDDR form can be found in Section 2.5 of the MR.

The document revision in effect at the time of contract award shall govern, unless specified otherwise.
The use of any other edition, revision, or issue of a reference document requires Buyer's approval.

2.2 Codes

NEC (NFPA 70) National Electric Code
DOE-STD-1066-97, (Chapter 15) Fire Protection Design Criteria, Glovebox Fire Protection
DOE Order 0 414.lA, 9/29/99 Quality Assurance
NFPA 801, Section 7.4 Standard for Fire Protection for Facilities Handling Radioactive

Materials, 2003 Edition
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2.3 Industry Standards

2.3.1 Occupational Health & Safety Administration (OHSA)

29 CFR 1910.23 Guarding Floor and Wall Opening and Holes

2.3.2 American Glovebox Society

AGS-G001 Guideline for Gloveboxes, 1998

2.3.3 American National Standard Institute (ANSI)/American Welding Society (AWS)

ANSI/AWS D1. 1 Structural Welding Code - Steel
ANSI/AWS D1.6 Structural Welding Code - Stainless Steel
ANSI/AWS D9.1 Sheet Metal Welding Code

2.3.4 American Petroleum Institute (API)

API 620 Design and Construction of Large, Welded, Low Pressure Storage
Tanks, 10 edition, Feb. 1, 2002

2.3.5 American Society of Mechanical Engineers (ASME)

ASME B31.3 Process Piping, 1996
ASME Y14.5M Dimensioning and Tolerancing

2.3.6 American Society for Nondestructive Testing (ASNT)

SNT-TC-lA Recommended Practice No. SNT-TC-lA Personnel Qualification and
Certification in Nondestructive Testing, 1980

2.3.7 International Electrotechnical Commission (IEC)

IEC 60529 Degrees of Protection Provided by Enclosures

2.3.8 Underwriters Laboratory (UL)

UL 1776 High Pressure Cleaning Machine

2.3.9 Steel Structures Painting Council (SSPC)

SSPC-SP1 Solvent Cleaning

2.3.10 Pipe Fabrication Institute (PFI)

ES-24 Pipe Bending Methods, Tolerances, Processes and Material
Requirements
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2.4 Project Documents

The document revision in the associated MR (Material Requisition)/PO package documents shall govern.

The following is a list of other WTP specifications that have been invoked by WTP specifications
referenced, or their subsequent daughter specifications that may not have been specifically listed:

" Engineering Specification for Packaging, Handling, and Storage Requirement, 24590-WTP-3PS-
GOOO-T0003.

" General Specification for Supplier Quality Assurance Program Requirements, 24590-WTP-3PS-
GOOO-TOO01.

" General Specificationfor Mechanical Handling Equipment Design and Manufacture, 24590-WTP-
3PS-MOOO-T0002.

* Engineering Specification for Instrumentation for Package Systems, 24590-WTP-3PS-JQ07-Too 01
* Engineering Specification for Electrical Requirementsfor Packaged Equipment, 245 90-WTP-3PS-

EKPO-TOOOI.
" Specificationfor Tank Welding, 24590-WTP-3PS-MTSS-TOOO1.
" Engineering Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon

Steel to Structural Stainless Steel, 24590-WTP-3PS-SSOO-T0002.
" Engineering Specification for Structural Design Loads for Seismic Category III & IVEquipment and

Tanks, 24590-WTP-3PS-FBOI-TOQOl.
" Engineering Specification for Piping Material Classes, 24590-WTP-3PS-POOO-TOOOI.
" Piping Material Classification, Pipe Class Su B, 24590-WTP-3PB-POOO-TSIIB.
" Engineering Specification for Pressure Vessel Design and Fabrication, 24590-WTP-3PS-MVOO-

TOOO1.
" Engineering Specificationfor Welding of Carbon Structural Steel, 24590-WTP-3PS-SSOO-TOOOI.
" Engineering Specification for Positive Material Identification, 24590-WTP-3PS-GOOO-T0002.
" Technical Supply Condition for Valves, 24590-WTP-3PS-PVOO-TOOO1.
" Engineering Specification for Shop Fabrication of Piping, 24590-WTP-3PS-PS02-TOOO 1.
* Engineering Specification for Actuatorsfor ON/OFF Valves, 24590-WTP-3PS-JV 15-TOOO I
" Engineering Specification for Shop Applied Special Protective Coatings to Steel Items and

Equipment, 24590-WTP-3PS-AFPS-TOOOI

2.5 WTP Drawings

The document revision listed in the MR package for WTP documents shall govern.

2.5.1 Design Proposal Drawings

2.5.1.1 Decontamination Booths and Gloveboxes

Document Number Document Description
24590-PTF-MO-Ml7T-00001 PTF Maintenance Decontamination Booth
24590-PTF-MO-MlOT-00051 PTF Maintenance Decontamination Glovebox
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24590-LAW-MO-MI7T-00001 LAW Maintenance Decontamination Booth

24590-LAW-MO-MiOT-00003 LAW Maintenance Decontamination Glovebox

24590-HLW-MO-MI7T-00009 HLW Maintenance Decontamination Booth

24590-HLW-MO-M1OT-00077 HLW Maintenance Decontamination Glovebox
24590-LAB-MO-MIOT-00002 LAB Maintenance Decontamination Glovebox

2.5.1.2 Decontamination Tanks and Spray System

Document Number Document Description

24590-HLW-MO-HSH- 00071 HSH Decontamination Tank Assembly

24590-HLW-MO-HSH- 00072 Decontamination Tank

24590-HLW-MO-HSH- 00073 Decontamination Tank Spray and Sparge System
24590-HLW-MO-HSH- 00074 Decontamination Tank Pump Support Package
24590-HLW-MO-HSH-00075 Decontamination Tank Process Flow Diagram

24590-HLW-MO-HSH- 00076 Decontamination Tank Discharge Filter Assembly

24590-HLW-MO-HSH- 00077 Decontamination Tank Drip Pan

24590-PTF-MO-PIH-00019001 PTF Decon Tank at PIH

24590-PTF-MO-PIH-00019002 PTF Decon Tank at PIH

2.5.1.3 Miscellaneous Decontamination Equipment

Document Number Document Description

24590-HLW-MO-HSH- 00078 Crane Decontamination System

3 Design Requirements

3.1 General Criteria

It is not the intent to specify herein all details of design and construction. It shall be the responsibility of
the Seller to supply equipment that has been designed and fabricated in accordance with specified codes
and standards, and to apply a standard of workmanship suitable for the intended purpose. Buyer weight
and CG calculations are preliminary and bounding for Buyer's civil/structural use only. Seller shall
provide weight and CG calculations and mark deliverable equipment when specified, as noted on
associated DPDs.

3.2 Basic Requirements of Decontamination Booths and Gloveboxes

The Seller shall furnish the gloveboxes and decontamination booths complete with required auxiliary
systems, instruments, and safety devices to provide efficient and safe operations. This shall include, but
is not limited to the following:

R49-O-9Rv3./920)Page 9Rpf- 7Ak9Q0-.WTD.1InP-.AAn-fVAAn
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* Maximum bounding weight is 2,718 lb. for LA, J1 aE gloveboxes and 20,375 lb. for
decontamination booths The LABiGvovhbox -b LAwejght i 6DQQGhveb
Platfor n g weight is 5264lb,

" Provide required shielding when specified as material thickness on DPDs.
" Provide a means for passing manual swab samples outside the glovebox and decontamination booth.
" The glovebox and decontamination booth lighting shall be external and fluorescent.

Dxcentamina1iont" and-Glovebox-Scni-rieriaisCJL_ Th ce~ ssjoumpoat
SafeW.. y,_

3.2.1 Shielding Requirements

For all material thickness requirements refer to the glovebox and decontamination booth DPD listed
in Section 2.5.1. Material thickness specified shall be considered minimum.

Recessed areas or internal pockets shall not reduce the required minimum shielding thickness of the
glovebox.

3.3 Basic Requirements of Decontamination Tanks

The tank shall be designed and fabricated in accordance with API 620 and 24590-WTP-3PS-MTSS-
T0001. Lihro-eAhngmalyeusedasanterativeo the v wtres stampingeuired in 24590-WTP-
3.S-MTSS-T Q01 to bord erweld joinr hijmub The tank shall not be a stamped vessel. Tank
piping nozzle loads, nozzle reinforcing and nozzle orientation for jumpers shall be in accordance with
24590-WTP-3PS-MVOO-TOOO 1, Section 3, Pressure Vessel Design and Fabrication.

Process piping shall be designed in accordance with the applicable requirements identified in ASME
B31.3 and project specification 24590-WTP-3PS-P000-T0001, Engineering Specificationfor Piping
Material Classes. The piping material class for interfacing to the Buyer provided jumper piping shall be
in accordance with 24590-WTP-3PB-P000-TS1 IB, Piping Material Classification, Pipe Class S 1B.
Piping fabrication shall be in accordance with 24590-WTP-3PS-PS2-T000 1, Engineering Specification
for Shop Fabrication of Piping.

Seller shall consider design details and material thickness shown on Drawings as the minimum
requirements. Seller shall not scale Drawings.

The decontamination tanks shall have a quality level of "CM", (commercial). The safety class is "RRC".
The Seismic Criteria is "SC-Ill".

Local gamma dose rates in the general area of each decontamination tank shall be 10,000 mrad/hr
maximum. Neutron dose rates are negligible.

The temperatures in the rooms housing the decontamination tanks shall be 59*F minimum and 95*F
maximum; humidity varies between 5% and 100%. Operating temperatures controls for each tank shall
be capable of being set and maintained at selected temperatures between 59*F and 240*F.

The chemical delivery and control system (HLW tanks only) shall be designed in accordance to the Pump
Support Package DPD (24590-HLW-MO-HSH-00074) and process flow diagram (24590-HLW-MO-
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HSH-00075). The pump support package shall have a structural frame and stainless steel sheet metal
cover. The frame shall provide sufficient rigidity to achieve and maintain illustrated tolerances
throughout the working lifetime of the tank. The sheet metal cover shall provide lance overspray, drip
and splash protection of internal components and provide a means of pump heat rejection. The
requirements of the pump support package include, but are not limited to:

* Tank heating and agitation using steam sparging
" Tank agitation using air sparging
" High volume, high pressure spray

" Injection of chemicals

" Recirculation of fluids
* Neutralization of chemicals

* Sample waste stream

" Transfer of fluids from the tank to radioactive waste disposal system
* Remote disassembly

The Decontamination Tank Spray and Sparge System (HLW tanks only) primary function is to:

* Provide a support structure to deliver and disperse sprays at predetermined levels
" Protect the tank shell from physical damage due to contact with items being cleaned
" Provide a stepped support structure for templates suspending items for cleaning. The maximum

suspended load, including tooling (by Buyer) shall not exceed 8,000 lb.

The Decontamination Tank Spray System shall have tested and documented performance provided before
shipment. All spray ring nozzles shall be of the flat fan type with low spray angles to maximize impact.
The fan of each nozzle shall be oriented vertically with nozzles pointing up , down, and radially inward as
required to provide full coverage on a 12" diameter cylinder, throughout the height of the tank. Cleaning
configuration 1 is the top ring operating alone with nozzles pointing downward, arranged to preclude
spray from exiting the tank. Configuration 2 is the middle pair operating together with nozzles pointing
up, down, and radially inward. Configuration 3 is the bottom pair of rings operating together similar to
the middle pair, however, the bottom ring shall have no downward pointing nozzles. The Seller shall
submit the nozzle type, spray angle, orifice size, operating pressure and flow rates in the above
configurations and the expected impact in pounds per square inch on the 12" diameter cylinder stated
above.

3.4 Basic Requirements of PTF Decon Tanks

The Pre-treatment Decon Tank (24590-PTF-MOD-PIH-00015 and 24590-PTF-MO-PIH-00019)
requirements include, but are not limited to:

" Remote disassembly
* Transfer of fluids from the tank to radioactive waste disposal system

3.5 Basic Requirements of Spray Lances

The Seller shall provide spray lances with all hosing and connections necessary for mechanical and
chemical decontamination. This shall include, but is not limited to the following:
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* Provide lances compatible with facility equipment such as master slave manipulators (MSMs), power
manipulators, and decontamination booths or gloveboxes per listed DPD or datasheet

" Provide compatibility with mechanical spray or blast equipment as well as chemical decontamination
* Provide construction and materials suitable for decontamination of the spray lance
" Provide lances with manually operated controls per datasheet

3.6 Basic Requirements of Decontamination Blast and Spray Equipment

The Seller shall provide decontamination blast and spray equipment for decontamination of plant
structures and equipment. This shall include, but is not limited to the following:

" Provide compatibility with spray lance
" Provide remote operation compatibility with a foot pedal per datasheet
* Provide remote operation with all safety features inherent in a handheld spray lance
* Provide portability to move around the plant
* Provide compatibility with the chemicals listed on the Mechanical Data Sheet
* Provide pressure washers that are UL listed

3.7 Basic Requirements of Crane Decontamination Equipment

The crane decontamination equipment (24590-HLW-MO-HSH-00078) is used to decontaminate the
exterior of the overhead crane, the overhead mast mounted power manipulator or the interior telescopic
mast of power manipulator. The decontamination equipment shall hang from the overhead crane with a
bail and direct a nozzle at the manipulator, mast or the crane above. The equipment shall be compatible
with liquid spray lances and CO2 pellet lances and capable of being remotely assembled or disassembled,
using MSM or the Power Manipulator hand. The nozzle shall be remotely adjustable with the number of
desired angles shown on the design proposal drawing. The lances shall be compatible with the pressure
washers or CO2 blast units described in this technical specification. The Seller shall allow for additional
weight to be added. The lance angle shall be remotely adjustable with a power manipulator or MSM.
Two hose reel and skid combinations shall be included with the crane decontamination equipment. The
skid shall provide additional weight necessary for long payout of hose and remote connection of hoses to
a spray lance, the crane decontamination equipment, or when attached directly to the spray manifold on
the power manipulator for internal mast decontamination. One hose reel shall be for C02 and the other
shall be for liquid. The hose reels shall be handled remotely. The flow shall be restricted when a hose
fails to prevent whipping, and protected from excess flow using a 10 gpm orifice. A Lof o
HASH raneJecoinaminatioja~qjjjmenta royide a 20 leng~tjtaIrhose and&2Q' engt oiwaterhosef
the iane size and manufacturedgf the sam e nral~ithe eiit h rvideStaubi

L2 25/IC ESPfemakithGPL2 5/ Lt n e air i
RIEII~203C/TLYDRDJE femalewithRBEJL6203/I CL ma-e onnector on eachliqui line

The crane decontamination equipment shall have a quality level of "CM". The safety class is "Not
Important to Safety". The Seismic Criteria is "SC-V".
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3.8 Basic Requirements of Parts Washer

The parts washer (24590-HLW-MOD-HSH-00150 and 24590-HLW-MOD-HSH-00212) shall spray and
soak equipment for cleaning and decontamination. The washer shall be operated manually or remotely
using the power manipulator. The drain and fill valves shall be capable of being operated manually and
remotely. Drain, fill, and recirculation functions shall be full automated for remote operation, but have
the capabilities for local manual operation.

3.9 Features of Decontamination Booths and Gloveboxes

Refer to Design Proposal Drawings in Section 2.5.1.

The gloveboxes and decontamination booths are fastened to the floor embeds. Other than material
thickness specified on DPD, the gloveboxes will not require any additional shielding for shielding
purposes. (see Section 3.2.1). The glovebox components are operated manually. The decontamination
booth and glovebox shall have a sloped floor in the bottom draining into a sump provided by the Seller.
The sump shall be drained through a 2 in. nominal pipe stub-out. The stub-out shall be pre-filtered with a
minimum screen open area of 3.5 in.2 with a maximum of %4 in. square clear openings. The screen shall
withstand a flow of 25 gallons/min. Fire protection hardware is the responsibility of the Buyer's fire
protection contractor. The Seller is required to coordinate design interfaces for the fire protection system
with the Buyer's fire protection contractor. Coordination shall occur as part of the detail design.

Other features are noted as follows:

* The ports require metal hatch covers.

* The gloveports shall be of the quick change style that allows for timely conversion to pass-through
ports

" The glove material shall be specified by the Seller, see AGS-GOO 1-1998.
" The decontamination booth shall have a two ton manually operated turntable.
" The turntable shall be manually operated with a shaft through the wall of the decontamination booth

and a crank on the outside at the operating station.
* The decontamination booth shall have a W 10 x 19 monorail beam for a 2 ton chain hoist
* The decontamination booth shall have an Exhaust demister
__ dnaln te axhqm umAc__w. Glogveboxes and 3 BootIs
! PrQvikkREAfibtirxith~vaunte ebacrakdraftdamersormthe nblcedsinto~theairlkoin

1-ie 3 Deccontarniation phQQthsrovide-HEPAfilters. b-en eIairkvkkortion and ih
wg~kggniero-mide counteralan9e_takd ftdmppr§_with-qAgho hl oe nle

2 r! -ideaul i emeh n adnbed fter housings with each
Decontamination Boo pand loeo

* _Provide a kaktight saon the innerair ock doorsonihe 3Decn~nlaminatun Boaths.
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3.10 Features of HLW Decontamination Tanks and Spray System

Tanks shall have lifting features to allow installation of the tank using an overhead crane. When tank and
associated equipment are serviced by overhead power manipulator, the maximum jaw opening shall be
5". Equipment being decontaminated is suspended inside the tank on Buyer supplied tooling supported
on steps inside the spray ring assembly. A strainer unit shall be located at the bottom of the tank. The
strainer unit shall be remotely removable using the overhead power manipulator without prior removal of
the spray and sparge system. When specified, temperature, density, and level sensors shall be provided
by the Seller according to the design proposal drawings. When specified, Resistance Temperature
Detectors (RTD) shall be dual sensor, fully sheathed in T316L stainless steel and spring loaded bayonet
connector, see Section 3.4 of Engineering Specification for Instrumentation for Package Equipment,
24590-WTP-3PS-JQ07-TOOOI. Plant wash and drain shall be connected to the tank through jumpers
specified on the design proposal drawing. The Buyer will confirm to the Seller details of the crane hook
prior to final design.

The spray system inside the HLW tank shall be removable from the tank using a remotely operated lifting
feature for nozzle adjustment and repair. Jumper connections shall be located at the top of the tank and
readily accessible within the crane approach area to allow remote disconnection and removal of the spray
system and pump support package. All valves shall be on/off Flowserve@ Durco@ Mach 1 valves, or
Buyer approved equal. All valves shall comply with 24590-WTP-3PS-PVOO-TOOO1, Engineering
Specification for Technical Supply Condition for Valves. All valves involved with emptying the
decontamination tank shall comply with 24590-WTP-3PS-JVl5-T000l, Engineering Specification for
Actuators for On/Off Valves. Actuators containing electronics shall be sealed to IP66 according to IEC
60529. Valves shall withstand solids that may pass through the finest screen on the outlet of the tank.

The tank piping and internal components shall be designed to minimize contamination traps and
maximize contamination removal through rinsing.

Unless noted otherwise, specified HLW tank jumpers are 2" nominal pipe size. Pipe sizes for the various
spray ring circuits, as well as for air and steam may be reduced as required to achieve specified design
performance parameters provided size reduction is on the tank side of 2"jumper connectors. The tank
discharge jumper to Radioactive Liquid Drain shall have a remotely actuated Drain Valve, check valve,
and flow restricting device to maintain flow at or below 30 gpm.

The HLW tank chemical injection, air piping, and all other sizes less than %" shall incorporate Staubli (or
approved equal) remotely operated connectors where engaged by MSMs.

Remote operated electrical power, control, and instrumentation connectors, where engaged by MSMs,
shall be provided by the Buyer. Mounting and terminating is the responsibility of the Seller. If Buyer is
incapable of providing electrical or instrument jumper connectors at the time required by the Seller, The
Seller shall provide temporary cables as necessary to facilitate testing and provide terminal strips and
bulkhead connectors to terminate and mount buyer provided jumpers at a later date.

Major features of the pump support package include, but are not limited to:

* Entire system remotely operable to facilitate liquid recirculation for decontamination of radioactive
equipment

" Jumpered connections between the pump, tank, plant wash and drain
" Entire system capable of being flushed and rinsed
* Cover and panels, when specified, shall be remotely removable
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* Control panel out-cell on cell wall accessible to operators

* Remotely removable electrical, plant air, and jumpered connections
" Chemical injection equipment shall be provided with spill pallet or other spill containment

3.10.1 Decontamination Tank Control and Instrumentation System

The HLW tank control and instrumentation shall be a turn-key system consisting of a Decon Tank
Control Panel, Chemical Injection Control Panel, and all associated sensing, indicating, interlocks,
and control elements required to provide a functional decontamination system. See Appendix A for a
pictorial representation of the HLW Decontamination Tank Instrumentation and Control System.

The Decon Tank Control Panel shall house all controls and indication associated with Decon Tank
operations, including lamp test and self diagnostics. The panel shall have on/off controls for the
following:

" Recirculating Pump
" Temperature Controller

The tank control panel shall have open/close switches for the following:

" Plant Wash Supply Valve

" Plant Steam Supply Valve

" 'Top Spray Ring Supply Valve
* Middle Spray Ring Supply Valve
* Bottom Spray Ring Supply Valve
" Drain Valve (valve by Buyer)
" Recirculating/Drain 3-way Valve

The tank control panel shall have the following indication:

" Tank Level

* Tank Liquid Density

* Tank Temperature

The tank control panel shall have equipment status indication for the following:

* Plant Wash Supply Valve position

" Plant Steam Supply Valve position
" Top Spray Ring Supply Valve position
" Middle Spray Ring Supply Valve position
* Bottom Spray Ring Supply Valve position
* Drain Valve (valve by Buyer) position

* Recirculating/Drain 3-way Valve position

" Chemical Injection Pump
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The control panel shall have indication for interlock enable/disable functions and remote panel
enable/disable for the following:

" Drain Valve interlock with plant RLD Tank Level

" Break Pot feeder valve(s) status

" Break Pot temperature

" Chemical Injection Control Panel remote control for Recirculating Pump

3.10.2 Chemical Injection Control Panel

The Chemical Injection Control Panel shall house all controls and indication associated with
Chemical Injection operations, including lamp test and self diagnostics. The panel shall have on/off
controls for the following:

" Chemical Injection Pump

* Recirculating Pump

The control panel shall also have equipment status indication for the following:

" Chemical Injection Pump

* Recirculating Pump

" Drain/Recirculating 3-way Valve

The control panel shall have Decontamination Tank indication status for the following:

* Tank Level

" Tank Liquid Density

" Tank Temperature

3.11 Major features of the PTF Decon Tank include, but are not limited to:

" Jumpered connections between plant wash and the tank

" Entire system remotely operable

" A steam operated ejector is used to transfer the vessel contents to plant wash and drain

" A removable and reusable sediment screen is installed at the tank drain/ejector inlet

" A steam sparge system is fitted to provide agitation of contents

3.12 Design Life

All hardware, less consumables shall have a design life of 40 years.
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3.13 Environmental Conditions

The equipment shall be designed and manufactured to be suitable for operation within the environment of
the LAW, HLW, PTF, and LAB building operating areas as shown on the Mechanical Data Sheets or
otherwise specified.

3.14 Mechanical Requirements For Decontamination Booths and Gloveboxes

Equipment subject to maintenance shall be broken down into convenient sub-assemblies to effect ease of
replacement per section 5.2.2 of 24590-WTP-3PS-MOOO-T0002, General Specification for Mechanical
Handling Equipment Design and Manufacture.

3.14.1 Bearings

See General Specification for Mechanical Handling Equipment Design and Manufacture 24590-
WTP-3PS-MOOO-T0002, Section 4, Bearings and Bushings.

3.14.2 Fasteners

The use of hexagon headed bolts with sufficient clearance for socket wrenches is required. The range
of bolt sizes shall be kept to a minimum in order to limit the'number of tools required for
maintenance. All bolt types shall be of USCS (inch) units.

Set screws used for locking purposes do not require mechanical locking, but require the use of a
removable thread locking compound similar to Loctite Threadlock 242.

Washers, plain or spring, shall not be used except where specifically required and shown on Seller
drawings.

Fasteners that might have to be removed for maintenance purposes will be accessible from the worker
side of the glovebox.

See "General Speciication for Mechanical Handling Equipment Design and Manufacture", 24590-
WTP-3PS-MOOO-T0002, Section 4, Fasteners, for additional information.

3.14.3 Lift Points and Lifting Hardware

The glovebox and decontamination booth shall have designated lift points clearly identified'in
accordance with section 3.4 of 24590-WTP-3PS-MOOO-T0002, General Specificationfor Mechanical
Handling Equipment Design and Manufacture. The gross weights of the equipment shall be noted on
the external packaging.

3.15 Mechanical Requirements For Decontamination Tanks

3.15.1 Corrosion Allowance

Corrosion allowance for decontamination tanks is specified on the MDS or DPD and shall be applied
to each surface exposed to process vapor or liquid. Internal piping and charge tanks (if used) shall
have the specified corrosion allowance applied to both internal and external surfaces, in accordance
with 24590-WTP-3PB-POOO-TSI IB, Piping Material Classification, Pipe Class S l1B.

24590-G04B-FOOO19 Rev 3 (6/29/2004)
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* Unless otherwise specified, corrosion allowance shall not be applied to external tank surfaces.

3.15.2 Supports and Anchors

" Seller shall provide tank supports as illustrated on the associated DPD.
* For vertical tanks, the minimum anchor bolt diameter shall be 1 inch UNC unless otherwise

specified on the Buyer DPD.
" A minimum of four bolts is to be used. Larger numbers are to be multiples of four.
" Supports and anchors shall be designed to secure a buoyant tank in case the tank is empty and

fully submerged.

" Supports for piping and jumper nozzles.

3.16 Mechanical Requirements For Spray Lances

Seller shall verify spray lance compatibility with Master Slave Manipulator (MSM) and power
manipulator when compatibility is noted on the MDS. The MSM's jaws shall have the dimensions of /2
in. wide and 1 % in. long. The Buyer will provide the Seller details of the power manipulator jaws prior
to the final design. The maximum thrust of the spray lance shall not exceed 20 lbs, measured at the MSM
grip point.

3.17 Mechanical Requirements For Decontamination Blast and Spray Equipment

Seller shall verify compatibility with Master Slave Manipulator (MSM) when using out cell controls
during remote in-cell operated spray lances in accordance with 24590-WTP-3PS-MOOO-T0002, General
Specification for Mechanical Handling Equipment Design and Manufacture, Section 5.2.6. The force
produced by the blast and spray equipment shall not inhibit remote operation of the lance.. Pressure
Washing upp-ySystcm seaml emnerature shalugt e ed-,O0t nd.1500sisig

3.18 Mechanical Requirements For Crane Decontamination Equipment

The crane decontamination equipment shall be designed in accordance with 24590-WTP-3PS-MOOO-
T0002, General Specification for Mechanical Handling Equipment Design and Manufacture, Section
5.2, and relevant proposal drawings 24590-HLW-MO-HSH-00078. Nozzle adjustment and hose reel
connections shall be done remotely before use with either the power manipulator or MSM.

3.19 Seismic Loading

Seismic loads associated with decontamination tanks shall be determined from 24590-WTP-3PS-FBO1-
TOOO 1, Engineering Specification for Structural Design Loads for Seismic Category III & IV Equipment
and Tanks Refer to the Design Proposal Drawing and the Basic Requirements section of this specification
for the appropriate seismic classification. Through a seismic event, the decontamination tanks shall
remain upright, intact and structurally sound, preventing any liquid loss through rupture or failure, and
retain all mechanical contents housed in them,

3.20 Electrical Requirements

Refer to 24590-WTP-3PS-JQ07-TOOO1, Engineering Specification for Instrumentation for Package
Systems for requirements for instrumentation and control of deliverable equipment.
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Refer to 24590-WTP-3PS-EKPO-TOOO1, Engineering Specificationfor Electrical Requirementsfor
Packaged Equipment for electrical requirements for deliverable equipment.

Wiring diagrams for all electrical connections shall be submitted to the Buyer for all the decontamination
booths and gloveboxes as well as the Decontamination Tank and Chemical Injection Control and
Instrumentation Systems. These submittals are summarized in the G321-E form.

The decontamination booths, decontamination gloveboxes, HSH. decontamination tanks and spray system,
and parts washer shall be designed for permanent grounding per NFPA 70. Grounding shall comply with
the Grounding Section 6.6 of the Engineering Specification for Electrical Requirements for Packaged
Equipment, 24590-WTP-3PS-EKP-TOOO 1.

The layout of components and wiring shall be such as to afford easy access for operation and
maintenance.

3.21 Accessibility and Maintenance

The unit shall be configured so that standard maintenance techniques and practices can be utilized during
maintenance.
Seller shall provide special tooling if required. Tooling shall meet requirements of MSMs if used in a Hot
Cell in accordance with 24590-WTP-3PS-MOOO-T0002, General Specificationfor Mechanical Handling
Equipment Design and Manufacture, Section 5.2.6.

4 Materials

4.1 Construction

Materials of construction shall be as specified on the DPD and MDSs. If Seller desires to use alternative
materials, a change request shall be processed via the Supplier Deviation Disposition Request (SDDR)
form.

Selection of commercial components indicated on the DPD is for proposal purposes only. The Seller is
responsible for full validation of the components selected for the contracted application whether identical
to the proposed items or otherwise.

All materials installed or used shall be used in accordance with MSDS requirements in 29 CFR 1910.
Gloveboxes/Decontamination Booths, their incorporated windows, and hoods shall be of noncombustible
materials.

Do not use materials containing Teflon or zinc during manufacture or testing of any deliverable
equipment that is subject to acids or high radioactive environments.

Marking or packing materials containing chlorides shall not be used on stainless steel components.
Cleaning agents or solutions that can adversely affect the materials shall not be used. The Seller shall
take suitable precautions during all stages of construction to prevent carbon steel contamination of
stainless steels.

Material Test Reports (MTR) for all structural load bearing stainless steel and carbon steel shall be
submitted to Buyer per this specification and as summarized in G321-V form.
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Where special requirements or restrictions are applied to standard commercial items, these will be
specified on the drawings or in accompanying documentation.

Materials shall meet the requirements listed in section 4.11 of General Specificationfor Mechanical
Handling Equipment Design and Manufacture, (24590-WTP-3PS-MOOO-T0002) unless otherwise
specified such as for radiation requirements.

Materials shall be new and free from defects. Classification of fabrication materials shall be inaccordance with ASTM._Fo r urau Wniiiahu g MMA54i a ASM
A5.~1,

Seller shall perform a positive identification of materials test in the fabrication of each tank per 24590-
WTP-3PS-GOOO-T0002, Engineering Specificationfor Positive Material Identification. This is
applicable to all alloys higher than Type 304L and wetted by process or acidic decontamination liquids or
vapors.

4.1.1 Pipe Fittings

Pipe fittings shall conform to the appropriate ASME and ANSI standards for materials and
dimensions unless otherwise stated in the purchase order, see 24590-WTP-3PS-POO0-TOOO 1
Engineering Specfi cationfor Piping Material Classes. The piping material class for interfacing to
the Buyer provided jumper piping shall be S I B.

4.2 Spray Lances

All external surfaces shall be resistant to oxidation and compatible with chemicals listed on the MDSs.
Anodizing and coating procedures proposed for normally readily oxidized materials shall be approved by
the Buyer. Components transporting liquid decontamination liquids, that are to be welded, shall be made
of 316L stainless steel. Un-welded components may be made using 316 stainless steel.

4.3 Equipment Subject to Radiation:

See Section 5, General Specification for Mechanical Handling Equipment Design and Manufacture,
24590-WTP-3PS-MOOO-T0002, for materials approved for radiation environments.

4.4 Prohibited Materials

See Section 4, under Materials, Prohibited Materials, General Specification for Mechanical Handling
Equipment Design and Manufacture, 24590-WTP-3PS-MOOO-T0002 for those materials not to be used.

5 Fabrication

5.1 General

Fabrication shall be undertaken using USCS "inch-pound" units, unless otherwise approved by the Buyer.
Manufacture shall conform to the requirements of drawings and specifications. The Seller shall inform
the Buyer if any aspect of the drawing or specification content is incorrect, or if the application could
have an adverse effect on the operation or reliability of equipment. Changes to Buyer requirements
cannot be made except with the written consent of the Buyer via the Supplier Deviation Disposition
Request (SDDR) form.
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5.1.1 Welding

" All welding procedure processes and consumables for carbon steel or stainless steel shall be to
AWS D1.1, AWS D1.6, AWS D9.1, subject to the limitations and requirements of 24590-WTP-
3PS-SSOO-TOOO 1, Engineering Specification for Welding Carbon Structural Steel and 245 90-
WTP-3PS-SSOO-T0002, Engineering Specification for Welding of Structural Stainless Steel and
Welding of Structural Carbon Steel to Structural Stainless Steel.

* Reports of weld inspections shall be submitted to the Buyer for information as part of the data
package.

" Buyer retains the right to require weld procedure tests to be conducted when deemed necessary.
* Welder qualifications shall be preformed in accordance with AWS D1. 1, and AWS Dl .6.

5.1.2 Assembly

Unless otherwise specified on the drawing, fabrications shall be free of pockets or traps where water
may lodge, and totally enclosed box specifications shall be leak tight to prevent the ingress of fluid,
for example water, during decontamination.

5.1.3 Heat Treatment

Seller shall determine if special heat treatment processes are required during fabrication. If required,
procedures shall be submitted for review as summarized in the G32 1 -E form. Vibratory stress relief
is not acceptable.

5.1.4 Surface Finish

See 245 90-WTP-3PS-MOOO-T0002, General Specification for Mechanical Handling Equipment
Design and Manufacture, Section 5, Finish Aspects and Coatings for finishing requirements.

5.1.5 Miscellaneous Requirements

* Jigs and fixtures shall be retained by the Seller until written authority to scrap is received from
the Buyer.

* See 24590-WTP-3PS-MOOO-T0002, General Specification for Mechanical Handling Equipment
Design and Manufacture, Section 5 for additional fabrication requirements.

" Glovebox and Decontamination Booth shall be constructed in sections. For accessibility
restrictions during installation, the maximum envelope dimensions of an individual section shall
not exceed 5'4eet x 6'-6f"-&et x 76:-feet.

5.2 Decontamination Tanks

5.2.1 General

Seller shall, if necessary, provide temporary stiffening and jigging to prevent shell distortion during
fabrication, welding processes, heat treatment, hydrostatic testing, or shipment.
Fabrication tolerances shall be in accordance with DPDs.
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The sequence of fabrication shall be planned to permit maximum access to the internal surfaces to
enable examination of all welds. Internal welds shall be inspected and signed off prior to continued
fabrication.

Plates and pipes shall be cut to size and shape by machining, grinding, shearing, plasma, laser, or
water jet cutting. All thickness of plate or pipe cut by air plasma cutting shall have the edges dressed
to a smooth, bright finish. Material cut by the inert gas shielded plasma, laser or water jet process
will not require further dressing other than deburring. All lubricants, burrs, and debris shall be
removed after cutting.

If a butt-welded seam is required between materials of different thickness, the thicker material shall
normally be machined on the side away from the process liquid. Machining shall ensure a smooth
finished profile with no sharp corners.

When rolling any austenitic stainless plate, care shall be taken to prevent carbon pickup or
contamination of rolled material. The work area shall be free of carbon steel grindings and general
cleanliness shall be maintained to preclude carbon contamination.

Only stainless steel brushes, clean iron-free sand, ceramic or stainless steel grit shall be used for
cleaning stainless steel or non-ferrous alloy surfaces. Cleaning tools or materials shall not have been
previously used on carbon steel.

Internal piping bends shall have a center line radius of four times the pipe nominal diameter. In
confined spaces, the center line radius may be reduced to three times the outside diameter of the pipe.
The pipe shall not be terminated or butt-welded within the bend, a straight length of 4 inches prior to
the weld is recommended, see 24590-WTP-3PS-POOO-TOOOI Engineering Specificationfor Piping
Material Classes. The piping material class for interfacing to the Buyer provided jumper piping shall
be SlIB.

Pipe bending methods, tolerances, processes, and material requirements shall comply with PFI
Standard ES-24 and require Buyer's review. These requirements shall apply equally to tube bending
processes.

5.2.2 Layout

Plate size shall be chosen to minimize welding.
The longitudinal seams of adjacent shell courses shall be staggered by a minimum length (measured
from the toe ofthe welds) of 5 times the plate thickness, or 4 inches whichever is greater. Where it is
considered impractical to meet this requirement, Seller shall submit a proposed layout to the Buyer
for review.

Saddles shall be continuously welded to the shell. Welded seams under the saddle or wear plate are
not permitted. Longitudinal weld seams in the shell should not be located within 150 of the horn of
the saddle.

Plate layouts shall be arranged so that longitudinal and circumferential weld seams clear all nozzles,
and their reinforcing pads to the maximum extent possible. A minimum clearance of eight times the
plate thickness from the toes of the welds is required.

Structural attachment welds such as internal support rings or clips, external stiffening rings, insulation
support rings, and ladder, platform or pipe support clips shall clear weld seams by a minimum of 2
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inches. If overlap of pad type structural attachments and weld seams is unavoidable, the portion of
the seam to be covered shall be ground flush and radiographically examined before the attachment is
welded. The seam shall be radiographed per API 620.. Radiographic examination of longitudinal
weld seams is not required when single-plate edge type attachments such as tray support rings,
stiffening rings, insulation support rings, ladder, platform, or pipe support clips cross such weld
seams.

5.2.3 Nozzles, and Reinforcing Pads

When applicable, nozzles that require field welds during equipment installation shall be prepared for
field welding by fitting with a protective cover of the same material, tack welding in place and sealed
to prevent dirt and water from entering the tank.

All jumpers are 2" nominal pipe size unless noted otherwise, see 24590-WTP-3PS-P0O-TOOO 1
Engineering Specificationfor Piping Material Classes. The piping material class for interfacing to
the Buyer provided jumper piping shall be Si1 B. Jumper nozzles will be provided by the Buyer.
Nozzle materials of construction are different from the remainder of the mating piping yet are
compatible. The Seller will be required to generate a specific weld procedure. Nozzle materials of
construction will be available to the Seller after the purchase order is awarded.

5.2.4 Welding

All welding shall be continuous. Stitch welding is prohibited.

Joints shall be assembled and retained in position for welding. The use of manipulators or other
devices to permit welding in the flat position should be employed where practical.

All attachments e.g. lugs, brackets, nozzles, pads and reinforcements around openings (when
permitted) and other members shall follow the contour and shape of the surface to which they will be
attached. The gap at all exposed edges to be welded shall not exceed 1/16 inch or one-twentieth of
the thickness of the attachment at the point of attachment whichever is greater.

Where fillet welds only are used, the maximum fit-up gap between the components being joined shall
be 1/8 inch. The components shall be clamped or otherwise maintained together during welding.

Attachment point of spiders, braces, or other temporary attachments shall match the material of the
tank.

All welding involving decontamination tanks shall be completed according to API 620.

5.3 Crane Decontamination Equipment

5.3.1 Miscellaneous Requirements

See 24590-WTP-3PS-MOOO-T0002, General Specification for Mechanical Handling Equipment
Design and Manufacture, Section 5.1 for any additional fabrication requirements. The lifting bail
shall be constructed according to Appendix D, Remote Hook and Bail Configuration. The lifting bail
shall be constructed for 3 ton rotating hook applications using the 3 ton lifting bail dimensions.
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6 Tests and Inspections

6.1 General

6.1.1 Standard/Commercial Manufacture Items

Standard commercial items such as fasteners, gearboxes, actuators, and electric motors shall in
general be inspected and tested against manufacturers specification's and industry standards.

6.1.2 Sub-Assemblies

Where sub-assemblies erected at the shop have to be dismantled for transport to the site, the fasteners
holding them together shall be inspected. Fasteners exhibiting distortion, galling, permanent set, or
other damage shall, at the discretion of the Buyer, be replaced.

6.1.3 Inspection and Test Plan

The Seller shall submit an inspection and test plan as summarized in the G32 1 -E form. The
inspection and test plan shall summarize the manufacturing sequences, including Seller and Buyer
test points and hold or notification points for Buyer's inspection as indicated in the Buyer's
surveillance plan.

This plan shall include provisions for increased hold and notification points as the project progresses.
The Seller shall submit an inspection report to the Buyer as summarized in the G321-E form.

6.1.4 Hardness Testing

" Hardness testing is required when austenitic stainless steel plate is cold formed to make sections
such as angles and channels.

" Hardness testing is required when austenitic stainless steel pipe is cold formed for bends with a
centerline radius less than three times the nominal pipe diameter.

* Any cold forming process, which may significantly increase hardness, shall be in accordance with
an approved procedure, which contains hardness testing. The procedure and report shall be
submitted in the mechanical test procedure and report as summarized in the G321-E and G321-V
form.

* Hardness testing shall be performed on areas subject to the greatest deformation after cold
working or any re-work. The maximum permitted hardness is HRB 92.

" If the maximum permitted hardness is exceeded, the Seller shall heat treat and test the component
to meet this requirement. Seller shall submit a written procedure and report for suitable heat
treatment and testing as summarized in the G321-E and G32 1-V form.

6.1.5 Surface Finish Inspection

Included in the inspection and test plan summarized in the G321-E form shall be procedures for
visually inspecting the surface finish of each manufactured item. The inspections shall be performed
after completion of all fabrication, cleaning, finish coating (where applicable), and testing.

Inspection of mill finished, ground, or machined surface finishes shall confirm that design
requirements have been met.
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Inspection of weld surface finishes, shall confirm that design requirements have been met, and shall
take place prior to finish coating (where applicable).

Following inspection, the Seller shall verify acceptance of surface finishes in an inspection report as
summarized in the G32 1-V form.

6.1.6 Visual Weld Inspection

The Seller shall develop and implement a procedure to perform visual weld inspections (visual tests,
VT) to inspect 100% of each weld. The inspection shall be developed in accordance with AWS D1. 1
and AWS D1.6.

The Seller shall submit a visual weld inspection report and weld map for each fabricated item. The
report shall record inspection results, the date and time of inspection, and signatures of certified
inspection personnel performing the inspection.

The visual weld inspection report and weld map shall be submitted as summarized in the G321-V
form.

6.2 Decontamination Booths and Gloveboxes

6.2.1 Leak Testing

The glovebox and decontamination booth shall be leak tested per Section 5.11.3 in the AGS-GOOI
standard. The decontamination booth leak rate shall be applied to the outer boundary of the
decontamination booth/airlock assembly. The leak rate (volume per hour) shall not exceed .5% of the
volume at 4 in. w.g. as specified in the AGS-GOO I standard. The leak rate procedures and test results
shall be submitted to the Buyer as summarized in the G321-E and G321-V forms.

6.3 Decontamination Tanks and Spray System

6.3.1 Shop Tests

Submit an atmospheric hydrostatic leak test procedure and report of the tank, pump, and associated
piping as summarized on the G321-E and G32 1-V form by:

0 Filling the tank with water to the overflow and holding for a minimum of one (1) hour.

6.3.2 Performance Testing

Upon completion of the hydrostatic testing, the Seller shall run performance testing on the spraying
system by circulating the water used for hydrostatic testing in the three configurations described in
paragraph 3.3. Actuate each configuration using the control panel and associated valves. Measure
and record the following parameters in each of the three configurations:

* Circulating pump discharge pressure

* Total flow rate

* Spray pattern (video recording is preferred)
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Upon completion of performance testing, run the circulating pump until all water is discharged from
the tank by actuating the 3-way valve in the discharge configuration.

Demonstration of the removal and installation of the spray ring assembly can be accomplished as
planned using the lifting device and shop crane. Demonstration of the removal and installation of the
pump support package can be accomplished as intended using the lifting equipment and shop crane.
Demonstration of the installation and removal of the discharge filter screen. Demonstrate the
interchangeability of the Melter 1 Pump Support Package on Melter 2 Decontamination Tank and
vise versa. Mechanical test procedures used to perform these tests shall be submitted to the Buyer as
summarized in the G321-E form. The results of the test procedures shall be submitted to the Buyer as
summarized in the G321-V form.

6.3.3 Non-Destructive Examinations (NDE)

Main shell seams on all tanks shall be in accordance with API 620. Seams shall have the root weld
back-gouged and dressed and radiograph inspected per API 620. All welds joining the nozzle neck to
the shell, bottom, or heads, shall be dye-penetrant tested. Dye-penetrant testing shall be performed in
accordance with section 7.15.4 of API 620. Manufacturer's radiograph and dye penetrant test
methods shall be submitted to the Buyer as summarized in the G321-E form. Records of the dye
penetrant and radiograph tests shall be submitted to the Buyer as summarized in the G321-V form.
Submit radiograph film as summarized on the 321 -E form.

All mandatory NDE (visual) of the tank surface shall be carried out after the completion of
fabrication, including any heat treatment. The NDE work must be performed by an inspector certified
to the requirements of SNT-TC-IA. The interpretation of the results shall be done by either Level 11
or Level IIm inspectors certified to SNT-TC-IA.

6.3.4 Final Inspection of Completed Tank

All external and, where access permits, internal examinations will be carried out by the Seller
according to test and inspection procedures submitted to the Buyer as summarized in the G32 1 -E
form. The finished dimensions and cleanliness of the tanks shall comply with the relevant Drawings
and specifications after completion of all tests. The results of the test and inspection plan shall be
submitted to the Buyer as summarized in the G32 1-V form.

6.4 Spray Lances

6.4.1 Shop Tests

The Seller shall submit a mechanical test procedure as summarized in the G321-E form. The
mechanical test procedure shall verify the operability of the equipment in accordance to the
requirements of the datasheet. Specifically, the equipment shall operate over the entire pressure
range, and work correctly with the MSM or power manipulator being supplied to the Buyer. The
results of the test procedures shall be submitted to the Buyer as summarized in the G32 I -E form.

6.5 Decontamination Blast or Spray Equipment

The Seller shall submit a mechanical test procedure as summarized in the G321-E form. The mechanical
test procedure shall verify the operability of the equipment in accordance to the requirements of the
datasheet. Specifically, the equipment shall operate over the entire pressure range, and work correctly
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with the Seller supplied foot pedal. The results of the test procedure shall be submitted to the Buyer as
summarized in the G321-E form.

6.6 Crane Decontamination Equipment

6.6.1 Shop Tests

The Seller shall submit a mechanical test procedure as summarized in the G32 1-E form. The
mechanical test procedure shall include the angles of which the lance can be operated at, a
functionality test using a pressure washer at 1500 psi and approximately 2.5 gallons/minute, and a
functionality test using the maximum blast pressure and ice consumption of the CO2 blast unit. The
results of the mechanical test procedure test shall be submitted to the Buyer as summarized in the
G321-V form.

6.7 Parts Washer

6.7.1 Shop Tests

The Seller shall submit a mechanical test procedure to the Buyer outlining the functionality test as
summarized in the G321-E form. The results of the mechanical test report shall be submitted to the
Buyer as summarized in the G321-V form.

7 Preparation for Shipment

7.1 General

Packaging, handling, and storage will be performed in accordance with project specification 24590-WTP-
3PS-GOOO-T0003, Engineering Specificationfor Packaging, Handling, and Storage Requirements. The
Seller shall submit all documents listed in Section 11 of Engineering Specificationfor Packaging,
Handling, and Storage Requirements as summarized in G321-E form.

7.2 Surface Preparation

Remove all dirt, oil, grease, loose mill scale, rust, weld splatter, and other foreign matter on surfaces to be
painted. Solvent clean surfaces to SSPC-SP1 as the minimum or to the manufacture's recommended
criteria if equal or better for the following equipment: crane decontamination equipment,
decontamination booths, and gloveboxes.

7.3 Painting and Coatings

Seller shall paint or coat items in accordance with 24590-WTP-3PS-MOOO-T0002, General Specification
for Mechanical Handling Equipment Design and Manufacture, Section 4.13. This requirement applies to
the following equipment: crane decontamination equipment, tanks, pump support package,
decontamination booths, and gloveboxes.

7.4 Tagging

The deliverable equipment shall be tagged in accordance with Section 7 of the Purchase Order.
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Each piece of equipment shall be tagged or labeled with its Plant Item Number in accordance with the
General Specification for Mechanical Handling Equipment Design and Manufacture (24590-WTP-3PS-
MOOO-T0002) Human Factors Table. Refer to MDS or DPD for further details on nameplates as
specified.

Tagging requirements for the tanks and other deliverable equipment are shown on the DPD. A stainless
steel nameplate in characters not less than /4 inch high shall be attached to the decontamination booths
and gloveboxes showing the plant item number in a normally visible location. A stainless steel tag plate
shall be attached with a stainless steel wire to all other equipment listed in this specification. Separate or
loose items shall be tagged with the plant item number for which they are intended. Instruments shall be
tagged according to the Engineering Specificationfor Instrumentationfor Package Systems, 24590-WTP-
3PS-JQ07-T000, Section 8.

7.5 Packaging

The equipment shall be packaged in accordance with Section 7 of the MR.

The Seller shall verify, by calculation if necessary, that the tank and internals will withstand loads
occurring during shipping for the chosen mode of transportation.

Threaded connections shall be cleaned and protected with metal or plastic caps and plugs.

All equipment shall be adequately packed, braced, supported, and securely anchored such that the
equipment is fully protected for shipment.

All separate or loose items shall be boxed, individually protected as required and packed in a plywood
container for shipment. Each container shall include a complete copy of the Bill of Materials identifying
each item in the container.

Equipment enclosed in boxes shall have the Buyer's purchase order number and equipment number
affixed on the outside of the box per Section 7 of the Purchase Order.

The Seller shall be solely responsible for the adequacy of the preparation for shipment. In addition, the
Seller will provide detailed instructions for storage and handling.

Loads shall be securely fastened to pallets, stillages, timber spacers, or skids as reviewed by the Buyer, to
facilitate handling. If the equipment does not posses the inherent strength to be handled using fork lift or
crane, then strong backs or other bracing devices shall be provided. Loads to be handled by cranes shall
be furnished with lifting eyes.

Lifting instructions shall be plainly indicated on the equipment or cases containing the equipment. Each
package shall be clearly marked with the contract number, job number, plant item number and site
location, together with the gross weights. For packaged equipment or equipment skids, center of load
markers shall be permanently attached to the equipment to assist in lifting, removing, handling and setting
the equipment.

7.5.1 Decontamination Tanks and Spray System

All flanged openings, which are not provided with a cover, shall be protected by a carbon steel blind
flange of the same rating as the flange, a full-faced rubber gasket with a minimum thickness of 1/8
inch and carbon steel bolts with stainless steel washers.
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For spray rings and other internal parts, suitable supports shall be provided to avoid damage during
shipment. Temporary internal bracing shall be painted yellow and a label, located near the
nameplate, shall state that the tank contains temporary bracing that must be removed.

When tanks are shipped in the horizontal position, the Seller shall take all necessary precautions in
loading by blocking and bracing the tank and furnishing all necessary material to prevent damage to
the tank or any internal component.

The Seller shall verify, by calculation if necessary, that the tank and internals will withstand loads
occurring during shipping for the chosen mode of transportation.

7.6 Documentation

The Seller shall submit Material Safety Data Sheet (MSDS) for information in accordance with Section 7
of the Purchase Order. The Seller shall submit paint identifying information for the following equipment:
crane decontamination equipment, tanks, pump support package, decontamination booths, and
gloveboxes. MSDS and paint identifying information shall be submitted as material descriptions as
summarized in the G321-E form.

8 Quality Assurance

8.1 QA Requirements Specific to Items or Services

The Seller's Quality Assurance Program (QAP) Requirements are included in 24590-WTP-3PS-GOOO-
TOOO1, General Specification for Supplier Quality Assurance Program Requirements.

Seller's QAP Manual shall be submitted to Buyer for review in accordance with 24590-WTP-3PS-GOOO-
T0001.

For SSC's indicated in this specification as Non-ITS, or Commercial Quality, the Seller shall have and
maintain a Buyer approved Quality Assurance Program meeting the applicable sections of DOE Order 0
414.1A, as per 24590-WTP-3PS-G000-T0001, and the Supplier Quality Assurance Program
Requirements Data Sheet, 24590-WTP-3PD-HDYR-00005.

Should any portion of the work defined within this specification be subcontracted, these requirements
shall be passed on to the sub-contractor as applicable to the work being performed.

8.2 Program QA Elements

Seller's QAP, as a minimum, shall contain the requirements detailed in the Seller Quality Assurance
Program Requirements Data Sheets listed in Section 2 of the Material Requisition.
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9 Configuration Management

9.1 General

Section 3 Drawings and Data Requirements of the Material Requisition lists all documentation andsubmittals required. The G32 I-V form lists all the documents required for quality verification and theG321-E form lists those engineering documents required. SDDRs shall be approved by the project priorto shipping of the item.

9.2 Meeting Minutes

The Seller shall document all discussions held in meetings between the Seller and the Buyer, or Buyer'srepresentative, unless otherwise directed by the Buyer. The Seller shall send meeting minutes to theBuyer within 5 working days following the meeting.

9.3 Design Compliance Matrix

The Seller shall develop a matrix that tabulates the design requirements of this specification and themethod of compliance. The matrix shall describe how each requirement is met including narrative as wellas references to drawings, calculations, and other specific documentation that demonstrates compliance.

The matrix shall be included as a preliminary document in the 50% design review package. The
preliminary document shall form the template for the final document.

The matrix shall be included as a final document in the 90% design review package.

9.4 Submittals

General requirements and submittal procedures are also covered in Section 3 of the Material Requisition.Each document to be submitted must be listed on the I5EX form. This form tracks the scheduled andactual delivery of each submittal. It will be completed at the time of award.

9.5 Quality Assurance Plan

Seller's Quality Assurance Plan (QAP) shall be submitted to the Buyer with the sellers proposal if notpresently on record per this specification and as summarized in the Section 3 G-32 1 -E form. Afterward,the QAP shall be re-submitted for project records tracking.

9.6 Drawings

Any proposed changes to Buyer drawings or documents shall be submitted to the Buyer via a SupplierDeviation Disposition Request (SDDR) in accordance with Section 2 of the Purchase Order. All
drawings shall be fully dimensioned with the dimensions in USCS (inch-pound) units, showing allcritical interface dimensions and their tolerances as specified. Critical interface dimensions shall beidentified, including a note explaining how to distinguish these dimensions.

The Seller shall prepare and submit drawings in accordance with the American National Standards
Institute/American Society of Mechanical Engineers (ANSI/ASME) Standard Y-14 series, DraftingStandards. The Seller shall provide wiring diagrams consistent with Buyer's Engineering Specification
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for Electrical Requirementsfor Packaged Systems, Section 10, 24590-WTP-3PS-EKP-TOOO 1. All
drawings shall have an associated bill of materials that lists

" item number for each individual part

" quantity of each item listed

" description for each item listed
* reference code (ASTM, ANSI, etc.) when required for an item,
* Material callout or Seller part number

As summarized in the G321 -E form, Engineering Document Requirements, the Seller shall submit all
shop detail drawings, assembly drawings, and foundation and mounting detail drawings for the
decontamination booths and gloveboxes, the decontamination tank and spray system, and the pump
support package.

The Seller shall submit all shop and detail drawings and assembly drawings for the crane decontamination
equipment.

9.7 Design Reviews and Meetings

Design review shall be conducted in accordance with the method outlined in this section. The number of
design reviews may be changed at the Buyer's discretion.

The Seller shall provide to the Buyer, a minimum of five (5) working days prior to the scheduled meeting,
copies of documentation or information that is expected to be discussed and presented in the meeting.
Documentation may be provided as either hard copies or as electronic files sent via the email (if not
previously submitted in accordance with the submittal schedule).

The Seller shall participate in the design review, present the design including discussion of the provided
submittals, and shall be prepared to discuss any comments.

Following the 90% design review meeting, the Buyer will formally transmit comments or other requests
on the design submittals. The Seller is required to provide response/resolution to the Buyer's comments
in accordance with the submittal schedule, or request deviation from the Buyer's requirements through
use of the Buyer's SDDR form.

The resolved/corrected submittals shall be provided in the final design report in accordance with the
submittal schedule.

9.7.1 Contract Award Design Kick-Off Meeting

The contract award kick-off meeting will be an informal discussion conducted at the Buyer's facility to
ensure the newly awarded contract is clear and concise, and that the Seller has a clear understanding of
the scope of the contract.

9.7.2 20% Design Review

The first interim review will be an informal review conducted at the Seller's facility after
approximately 20% of the design is completed. Preliminary design media, including arrangement and
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assembly drawings, drawings containing maintenance envelopes, calculations and analyses will be
reviewed by the Buyer.

The Seller shall be prepared to discuss any Seller-recommended changes to the approaches indicated
on the Buyer's DPD and identify any conflicts with the equipment envelope dimensions.

9.7.3 50% Design Review

The second interim review will be an informal review conducted at the Buyer's facility after
approximately 50% of the design is completed. Preliminary design media, including arrangement and
assembly drawings, electrical design and load list, calculations and analysis, and the Design
Compliance Matrix shall be provided to the Buyer for review.
The preliminary design media shall be provided to the Buyer at a mutually agreed time prior to the
scheduled meeting.

9.7.4 90% Design Review

At the conclusion of definitive design, a formal 90% design review will be conducted at the Buyer's
facility in accordance with the RPP-WTP procedures. The (draft) final design report, including all
design media, supporting calculations and analysis, Design Compliance Matrix and other required
submittals which documents the design shall be provided to the Buyer.

9.7.5 Final Design Closeout Meeting

The Seller shall provide a corrected, completed final design report (and any other submittals requiring
changes) that resolves any issues associated with the 90% review. An informal meeting shall be held
to accept the revised design media and resolve any remaining open items.

9.8 Procedures

For fabrication processes requiring welding, welding procedures as summarized in the G32 I -E form shall
be submitted to the Buyer if pre-qualified welds are not used.

9.9 Manuals

Seller shall provide a clearly written instruction manual, prepared on good quality paper and suitably
bound; manual shall be submitted to Buyer per this specification and as summarized in the G321-E form.

The manual shall include:

1. Installation instructions.

2. Complete parts list, recommended spare parts list, names of manufacturers with OEM model or; part
numbers, and special ordering instructions (if applicable) for replaceable parts.

3. Description of the equipment, special tools, and sub-assemblies. As applicable, significant technical
characteristics, test and adjustment information, and safety/warning notices.

4. Operating instructions, referencing drawings/diagrams as appropriate.
5. Maintenance and operational instructions.

6. Recommended inspection points if any, with procedures and period for inspection (preventative
maintenance).
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7. Site storage instructions.

8. In-storage maintenance requirements.

9. Rigging and lifting instructions.
10. Special handling requirements.

9.10 SDDRs

The following SDDRs have been incorporated by reference:

" 24590-WTP-SDDR-PROC-04-00590
" 24590-WTP-SDDR-PROC-05-00092
" 24590-WTP-SDDR-PROC-05-00193
" 24590-WTP-SDDR-PROC-05-00482
* 24590-WTP-SDDR-M-05-00008
" 24590-WTP-SDDR-M-05-00092
" 24590-WTP-SDDR-M-05-00177
" 24590-WTP-SDDR-M-05-00242
* 24590-WTP-SDDR-M-05-00778

24590-GO4B-FOO019 Rev 3 (6/29/2004) Page 33
Ref 24SO-QWTp-1nPonr.nnnAo



24590-WTP-3PS-HD00-T0001, Rev 3
Maintenance Decontaimination Equipment

Appendix A
HLW Decontamination Tank Instrumentation and Control System

Buyer's MCC

480 VAC
Power

NOTE: Seller Shall
provide all equipment

contained In this
pa unless

othewise Identified

Buyer will locate
and install Seller
provided control

panallunction
boxes

IN the Sellers skid cannot contain
the Instrument Junction Box,

Buyer will locate and Install Seller
provided Junction box.

(This arrangement should be by
exception only and requires Buyer

approvaL If adopted, other
requirements will need to be

considered)

Seller shall provide and
terminate all cable that can be
shipped completely prm-wired.

Buyer's Controller
(ABB)

Profibus DP
Fiber Optic Cable 120

VAC 120
UPS VAC

-I-

Intelligent Motor B&We Provided
Swaitersiriv Relmote 110

i EQUIPMENT CONTROL
CABINET(S)

Power instrument
Junction Juncio

(if Rsq'd1) (If Req'd)

instrumient
M M Junctio"n ..

Box
(Required) t

C-
Sr-

etc.

SELLER SKID

Cables will be provided by
Buyer and installed by Buyer.

Seller shall provide
fiber Optic converter(s),
patch panel and patch
cables for the Seller to

mount within the
control panel

Cables will be provided by
Buyer and Installed by Buyer.
Seller shall provide cabling

requirement and termination
details within design

documentation. Buyer will
provide cable numbers.

(Exception: Specalty cable or
specialty cable Installations, i.e.

"Drag Chains" and "festoon"
shal be provided by Selr)

If the Sellers skid cannot
contain an Instrument, Buyer will
locate and Install Seler provided

Instrunientalon.
(This arrangement should be by

exception only and requires
Buyer approval. If adopted,

other requirements will need to
be considered)

TYPE B SELLER PACKAGE

This "Type B" package Is unique to equipment that contains Buyer provided Remote 1/0.
The Controller and Soitware for controlling will be provided by the Buyer.

TYPE B - HSH DECON OPTION A
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Appendix B
Equipment Plant Item Numbers and Datasheet Numbers

PIL Number Datasheet Number Document Description
24590-PTF-MT-PIH-TK-00001 24590-PTF-MOD-PIH-00015 Pretreatment Facility Decontamination Tank
24590-HLW-HSH-MHAN-00041 24590-HLW-MOD-HSH-00150 Parts Washer (Melter 1)
24590-HLW-HSH-MHAN-00057 24590-HLW-MOD-HSH-00212 Parts Washer (Melter 2)
24590-HLW-FH-HSH-TOOLM27 24590-HLW-MOD-HSH-00123 Maintenance Area Manual Spray Lance (Melter 1)
24590-HLW-FH-HSH-TO(-00078 24590-HLW-MOD-HSH-00l24 Maintenance Area Upper Manual Spray Lance (Melter 1)
24590-HLW-FH-HSH-TOOL 00018 24590-HLW-MOD-HSH-00125 Decontamination Area Manual Spray Lance (Melter 1)
24590-HLW-FH-HSH-TOOL-00029 24590-HLW-MOD-HSH-00134 Decontamination Area Manual C02 Spray Lance (Melter 1)
24590-HLW-FH-HSH-TOOL-0003] 24590-HLW-MOD-HSH-001 37 Melter Cave Decontamination Spray Lance (Melter 1)
24590-HLW-FH-HSH-TOOL-00020 24590-HLW-MOD-HSH-00126 Decontamination Pit Lower Remote Spray Lance (Melter 1)
24590-HI W-FH-HSH-TOOL-o22 24590-HLW-MOD-HSH-00127 Decontamination Pit Lower Remote C02 Spray Lance (Melter 1)
24590 HIW-FH-HSH-TOOLJO'23 24590-HLW-MOD-HSH-00135 Decontamination Pit Upper Remote Spray Lance (Melter 1)
24590-HLW-FH-HSH-TOOL-00030 24590-HLW-MOD-HSH-001 36 Melter Cave Remote C02 Spray Lance (Melter 1)
24590-HLW-FH-HPH-TOOL-00010 24590-HLW-MOD-HPH-00094 Spray Lance, Decon Area, Pour Tunnel I H-BO19A
24590-HLW-FH-HSH-TOOL-00042 24590-HLW-MOD-HSH-00217 Maintenance Area Manual Spray Lance (Melter 2)
24590-HLW-FH-HSH.TOOL-o0043 24590-HLW-MOD-HSH-00218 Maintenance Area Upper Manual Spray Lance (Melter 2)
24590-HLW-FH-HSH-TOOL-00039 24590-HLW-MOD-HSH-00213 Decontamination Area Manual Spray Lance (Melter 2)
2459O-HLW-FH-HSI-TOOL00044 24590-HLW-MOD-HSH-00219 Decontamination Area Manual C02 Spray Lance (Melter 2)
24590-HLW-FH-HSH-TOOL-0046 24590-HLW-MOD-HSH-00221 Melter Cave Decontamination Spray Lance (Melter 2)
24590-HLW-FH-HSH-TOOL 0003 24590-HLW-MOD-HSH-00214 Decontamination Pit Lower Remote Spray Lance (Melter 2)
24590-HLW-FH-HSH-TQOL-00448 24590-HLW-MOD-HSH-00215 Decontamination Pit Lower Remote C02 Spray Lance (Melter 2)
24590-HLW-FH-HSH-TOOL-00041 24590-HLW-MOD-HSH-00216 Decontamination Pit Upper Remote Spray Lance (Melter 2)
24590-HLW-FH-HSH-TOOL-00045 24590-HLW-MOD-HSH-00220 Melter Cave Remote C02 Spray Lance (Melter 2)
24590-HLW-FH-HPH-TOOL-00029 24590-HLW-MOD-HPH-00238 Spray Lance, Bogie Decon, Pour Tunnel 2
24590-HLW-FH-HPII-TOOL..ry0l 24590-HLWMOD-HPH-J00093 Spray Lance, Decontamination H343 (Remote)
24590-HLW-FH-HRH-TOOLOW3 24590-HLW-MOD-HRH-00018 Spray Lance, Decontamination HB045
24590-HLW-FH-HDH-TOOL-00006 24590-HLW-MOD-HDH-00043 Canister Rinse Tunnel Spray Lance (C02)
24590-HLW-FH-HDH-TOOL-00007 24590-HLW-MOD-HDH-00044 Canister Rinse Bogie Spray Lance
24590-HLW-FH-HMH-TOOL-00001 24590-HLW-MOD-HMH-00002 Decon Spray Lance (Air Lock Melter Sump 1)
24590-HLW-FH-HMH-TOOL-00002 24590-HLW-MOD-HMH-00003 Decon Spray Lance (Air Lock Melter Sump 2)
24590-HLW-FH-HFH-TOOL-00010 24590-HLW-MOD-HFH-00045 Power Manipulator Spray Lance (Water)
24590-HLW-FH-HFH-TOOL-00I3 24590-HLW-MOD-HFH-00046 Power Manipulator Spray Lance (CO2)
24590-HLW-FH-RWH-T00L.0022 24590-HLW-MOD-RWH-00044 Spray Lance, Manual (CO2)
24590-HLW-FH-RWH-TOL40020 24590-HLW-MOD-RWH-00043 Spray Lance, Remote (Liquid)
24590-PTF-FH-PFH-TOOL-00017 24590-PTF-MOD-PFH-00030 Crane Decon Manual C02 Spray Lance
24590-PTF-FH-PFH-TOOL-015 24590-PTF-MOD-PFH-00028 Decontamination Chamber Remote C02 Spray Lance
24590-PTF-FH-PIH-TOOL-00024 24590-PTF-MOD-PIH-00014 Maintenance Area Remote C02 Spray Lance
24590-PTF7-FH-lRWH-TOOL4JOW16 24590-PTF-MOD-RWH-00065 Spray Lance P-0121A
24590-PTF-FH-RWH-TOOL-0OI 7 24590-PTF-M0D-RWH-00066 Spray Lance P-0I22A
24590-PTF-FH-RWH-TOOL-i~ 8 24590-PTF-MOD-RWH-0yi67 Spray Lance P-0223
24590-PTF-FH-PIH-TOL-00028 24590-PTF-MOD-PlH-00026 Low Pressure Wash Lance, Maintenance Cave Area
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PIL Number Datasheet Number Document Description
24590-PTF-FH-PIH-TOOL-00026 24590-PTF-MOD-PIH-00027 High Pressure Wash Lance, Maintenance Cave Area
24590-PTF-FH-PIH-TOOL-00027 24590-PTF-MOD-PIH-00028 Low Pressure Wash Lance, Maintenance Cave Area
24590-PTF-FH-PWD-TOOL-00001 24590-PTF-MOD-PWD-00001 Low Pressure Wash Lance, Hot Cell Area

24590-PTF-FH-PWD-TOOL-00002 24590-PTF-MOD-PWD-00002 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00003 24590-PTF-MOD-PWD-00003 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00004 24590-PTF-MOD-PWD-00004 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00005 24590-PTF-MOD-PWD-00005 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00006 24590-PTF-MOD-PWD-00006 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00007 24590-PTF-MOD-PWD-00007 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00008 24590-PTF-MOD-PWD-00008 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00009 24590-PTF-MOD-PWD-00009 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-00010 24590-PTF-MOD-PWD-00010 Low Pressure Wash Lance, Hot Cell Area
24590-PTF-FH-PWD-TOOL-0001 I 24590-PTF-MOD-PWD-000 II Low Pressure Wash Lance, P-Ol 19
24590-WTP-MZ-30-MAINT-00002 24590-HLW-MOD-Ml7T-0017 HLW C02 Decontamination Blast Unit
24590-WTP-MZ-30-MAINT-00004 24590-HLW-MOD-MIOT-0030 Roaming HLW C02 Decontamination Blast Unit
24590-HLW-FH-30-TOOL-00028 24590-HLW-MOD-30-00266 Pressure Washing Supply System, Unit 01
24590-HLW-FH-30-TOOL-00029 24590-HLW-MOD-30-00267 Pressure Washing Supply System, Unit 02
24590-WTP-MZ-10-MAINT-0000 24590-PTF-MOD-Ml7T-00002 PTF C02 Decontamination Blast Unit
24590-WTP-MZ-10-MAINT-00002 24590-PTF-MOD-MIOT-00007 Roaming PTF CO2 Decontamination Blast Unit
24590-WTP-MZ-20-MAINT-00001 24590-LAW-MOD-MI7T-00002 LAW C02 Decontamination Blast Unit
24590-WTP-MZ-60-MAINT-00001 24590-LAB-MOD-MIOT-00003 LAB C02 Decontamination Blast Unit
24590-HLW-FH-RWH-TOOL-00077 24590-HLW-MOD-RWH-000l9 Spray Lance, Remote (C02)
24590-PTF-FH-PIH-TOOL-00037 24590-PTF-MOD-PIH-00031 Liquid Pressure Washing Supply System, PTF Portable Unit
14590-JIf FH - QQLaIlt I9O-E -EFt0.39 Spray.LJncg-Remt el2
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1 Scope

This specification covers the design, fabrication, documentation, testing, and delivery of wet electrostatic
precipitators (WESPs) for hazardous waste vitrification (melter) offgas systems. The scope includes four (4)
precipitator systems consisting of pressure vessels with internal precipitator components, power supplies and
cable, system controls and instrumentation, and utility/service design. There are two precipitator system designs.

1.1 Project Description and Location

The Buyer has entered into a contract with the US Department of Energy for pretreatment and vitrification of
waste stored in underground tanks at the Hanford Site in southeast Washington State. The contract specifies that
the Department of Energy will retrieve and transfer low-activity and high-level (radioactive) waste to the River
Protection Project - Waste Treatment Plant facilities designed, built, and commissioned by the Buyer for
pretreatment and vitrification. The Buyer will return the vitrified waste products, intermediate waste products,
and secondary wastes to the Department of Energy for interim storage and disposal.

1.2 Process Description

Vitrification of low-activity and high-level waste will be performed using joule-heated melters. Melter offgas
will be generated by converting a slurry of radioactive waste and glass formers into molten glass. The
vitrification process offgas will consist primarily of air and steam with acid gases and entrained particles. Under
normal conditions, offgas leaving the melter will be mixed with air and steam and routed to a submerged bed
scrubbing column. Within the submerged bed scrubber, the gas will be quenched while bubbling through packing
submerged in water. Condensation will occur, most particles greater than I pim will be removed, and some acids
gases will be absorbed. The offgas will then be directed to the wet electrostatic precipitator for further particulate
removal. The offgas system will operate under negative pressure.

The low-activity waste melter offgas systems are depicted on Refs. 2.3.B. 1 through 2.3.B.3. The high-level waste
melter offgas system is depicted on Refs. 2.3.B.4 through 2.3.B.9.

1.3 Acronyms

HLW High-Level Waste
ICN Integrated Control Network

LAW Low-Activity Waste

PCS Process Control System

RTD Resistance-Temperature Device

SSC System, Structure, and Component

WESP Wet Electrostatic Precipitator

1.4 Definitions

Buyer Bechtel National, Inc

Collecting Surface (also known Surface(s) on which negatively charged particles deposit or collect.
as a collecting electrode)

Discharge Electrode Part that is installed in a high-voltage system to perform the function of
charging gas particulate and/or creating an electrostatic field.

Insulator Device used to physically support and electrically isolate the high-voltage
WESP internals.
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Owner Department of Energy

Shall Indicates a mandatory requirement in order to comply.

Supplier Primary Seller of the deliverable items (including subcontractors).

Power Supply Unit used to convert normal service voltage to a high-voltage/high-
frequency dc supply.

WESP The wet electrostatic precipitator, or precipitator, is a complete assembly
of mechanical, electrical, control, and structural components for

vitrification offgas particulate abatement.

1.5 Work in Scope

A Provide design, fabrication, documentation, and delivery of the following:

1 LAW WESPs complete with appurtenances, quantity per the material requisition.

2 HLW WESPs complete with appurtenances, quantity per the material requisition.

B Major WESP SSCs include:

I Precipitator vessels with required nozzles.

2 Vessel structural support skirts, mounting rings and anchor chairs.

3 Collecting surfaces and supports.

4 Discharge electrodes and supports.

5 Offgas distribution plates or screens (as required).

6 Vessel internal flush/mist water piping and distribution manifolding (as required).

7 Air purge supply systems internal to the precipitator equipment (as required).

8 High-voltage insulator systems including housings, leads and bushings.

9 Power supplies including ancillary equipment (See Ref. 2.3.A.2).

10 All system controls and control execution requirements for Buyer's design and implementation into the

ICN and PCS (see Ref. 2.3.A.2).

C Other work included:

1 Design and supply of high-voltage cable and terminations between power supplies and vessels.

2 Process and instrumentation design support for all required services/utilities from Buyer's supply headers.

3 Furnishing Buyer installation and testing parts:

a Six (6) sets of reusable gaskets for all manways/inspection ports, vessel heads and blinded openings

on LAW vessels only: three sets for testing and shipment; and three sets unused, tagged, and shipped

separately with the vessel.

b Three (3) sets of reusable gaskets for all HLW manways/inspection ports and blinded openings on

HLW vessels only.

c One (1) gasket for each HLW vessel head.

d Ten percent fasteners for manways/inspection ports, vessel heads, and other blinds, for all vessels.

e One set of insulators for LAW WESPs.

f One set of insulators for HLW WESPs.

4 Shop testing as outlined in section 6.

5 Special Tools: Two (2) complete sets of all special equipment, tools, and/or other components required

for installation and/or maintenance of the system. One set will be for LAW and one set will be for HLW.

6 Shim packs for HLW vessels only. See section 3.3.C.4 and Appendix E, Figure 3.

7 Under a separate contract, technical support for WESP system installation, startup and testing at the site.

8 Under a separate contract, technical support for training Owner's operating personnel, including training,

operating, and maintenance manuals, and other applicable training material.
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1.6 Work by Others

Buyer will be responsible for the following:

A Services, Utilities, and Controls:
1 All raceway, cabling, and connections to the WESP equipment outside of the Seller's scope of work,

including the supply, routing and installation of high-voltage cable and fiber-optic communication cable,
from the WESP controls to the ICN.

2 Supply of raceway from high-voltage cable between the power supply and vessel.

3 Routing and installation of raceway, high-voltage cable, and terminations between the power supply and
vessel.

4 Supply, routing and installation of services and utilities (including instrumentation) to, and between,
WESP system components, including water and air services, and level detection instrumentation.

5 Misting spray systems installed in offgas lines upstream of vessels.
6 Supply and routing of vessel drain discharge lines.
7 Connections from Seller's equipment to Buyer's grounding grid.

8 Motor control centers.
9 ICN communication system, including control platform and architecture.

10 PCS operating system.
11 Programming and configuration of the control's graphic display(s) and process flow diagrams into the

PCS.
B Mechanical and Structural:

I Equipment locations and dimensional constraints.

2 Structural supports, foundations, embeds, leveling channels and enclosures (to be coordinated with
Seller).

3 Structural access platforms (to be coordinated with Seller).

4 Piping design and routing.
5 Bolts, nuts, gaskets at interfaces to Buyer-supplied equipment and structures.

C Other Work Provided by Buyer:
1 Job site material receiving, storage, and field installation of Seller's equipment.

2 Overhead maintenance crane(s).
3 Standard maintenance tool sets.
4 Site testing.

2 Applicable Documents

2.1 Referenced Codes and Industry Standards

National Fire Protection Association (NFPA) - NFPA 70 (1999), National Electrical Code, Article 250,
Grounding

2.2 Related Documents

Other project specifications, standards, and standard details as listed or referenced in section 2 of the material
requisition shall be used as applicable for the design and fabrication of the WESPs.
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2.3 Referenced Project Documents

A Specifications:
1 245 90-WTP-3PS-MVOO-TOOO 1, Engineering Specification for Pressure Vessel Design and Fabrication.
2 245 90-WTP-3PS-EVR2-TOOO 1, Engineering Specification for Wet Electrostatic Precipitator (WESP)

Power Supply.
3 24590-WTP-3PS-GOOO-T0003, General Specification for Packaging, Shipping, Handling, and Storage

Requirements.
4 24590-WTP-3PS-JQ07-TOOOI, Engineering Specification for Instrumentation for Package Systems.

5 24590-WTP-3PS-GOOO-TOO01, General Specification for Supplier Quality Assurance Program
Requirements.

6 24590-WTP-3PS-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure
Vessels.

7 24590-WTP-3PS-FBOI-TOOO1, Engineering Specification for Structural Design Loads for Seismic
Category III & IV Equipment and Tanks.

B Drawings:
1 24590-LAW-M6-LOP-0000 1, P&ID - LAW Primary Offgas Process System, Melter 1.
2 24590-LAW-M6-LOP-00002, P&ID - LAW Primary Offgas Process System, Melter 2.

3 24590-LAW-M6-LVP-00001, P&ID - LAW Secondary Offgas/Vessel Vent Process System, Melters
Secondary Offgas.

4 24590-HLW-M6-HOP-00001, P&ID - HLW Melter Offgas System - Melter 1 -Primary Offgas
Scrubber.

5 24590-HLW-M6-HOP-20001, P&ID - HLW Melter Offgas System - Melter 2 - Primary Offgas
Scubber.

6 24590-HLW-M6-HOP-00002, P&ID - HLW Melter Offgas System - Melter 1 - Primary Offgas WESP.

7 24590-HLW-M6-HOP-20002, P&ID - HLW Melter Offgas System - Melter 2 - Primary Offgas WESP.

8 24590-HLW-M6-HOP-00003, P&ID - HLW Melter Offgas System - Melter I - Secondary Offgas
Treatment Sheet I of 2.

9 24590-HLW-M6-HOP-20003, P&ID - HLW Melter Offgas System - Melter 2 - Secondary Offgas
Treatment Sheet 1 of 2.

10 24590-WTP-MV-M59T-00026, Anchor Bolt Chair Details for Vertical Vessels

11 24590-WTP-PW-P30T-00001, WTP End Prep Detail for Field Butt Welds

3 Design Requirements

3.1 Performance Requirements

A The LAW and HLW vitrification facilities are expected to operate for approximately 40 years. Furnish
WESPs for both facilities that comply with the following:
1 The general design criteria in Appendix A.
2 The operating conditions for LAW and HLW in Appendices B and C, respectively.

3 The performance/design requirements for LAW and HLW in Appendices B and C, respectively.

A 4 The availability requirements for LAW and HLW in Appendices B and C, respectively.
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3.2 General Design Requirements

A Each WESP shall be stand-alone and have the capability to handle the design offgas flow from the melter and
submerged bed scrubber, as well as purge air (if used) introduced at the WESP.

B Design WESP vessel and insulator housings to confine offgases and to undergo no structural or functional
damage during temperature or pressure excursions.

C Seller shall consider the following during WESP design: For both LAW and HLW WESPs, the power supply
and the precipitator vessel will be located in different rooms. See Ref. 2.3.A.2 for approximate cable lengths
between proposed power supply locations and vessels.

D Provide completed data sheet in Appendix D.
E Seller shall ensure that SSCs common to each LAW WESP are identical in design and from the same

supplier/manufacturer. Seller shall also ensure the same for the HLW vessel/precipitator design.
F All WESP internals for both LAW and HLW systems shall be commercial grade except for the vessels, and

any other component or nozzle connection affecting the offgas confinement function of the vessels within
Seller's scope. See section 9 of this specification for specific quality assurance requirements pertaining to
vessels and vessel internals. Reference 2.3.A.2 for power supply requirements.

3.3 Vessel Design Requirements

A General:

1 The pressure vessels for all WESPs shall be designed and fabricated in accordance with Ref. 2.3A. 1 and
any additional requirements defined in this specification. Notify Buyer for resolution of any requirement
conflicts.

2 Seismic Analysis: All vessels and power supplies shall be designed per Seismic Category (SC) III
requirements. See Ref. 2.3.A.7 for SC-III definitions and design requirements. See Ref. 2.3.A.6 for
general seismic qualification criteria.

3 Fatigue Analysis: See Appendix A for fatigue analysis requirements.

4 Other Loadings: See Appendices B and C for additional LAW and HLW vessel loadings, respectively.

B LAW Precipitator Vessels:

1 Vessels shall be floor mounted.

2 Vessels shall be designed to fit within the physical envelope defined in Figures 1 and 2 of Appendix E.

3 Vessel structural support shall consist of a skirt and foot plate with weep holes and access for visual
inspection. Provide eight (8) anchor bolt "chairs" around the base of the skirt, equally spaced and
straddling the vessel centerline. Details of the chairs to be used, Type 2a, are shown in Ref. 2.3.B.10.

4 Orient known required nozzles as shown in Figure 1 of Appendix E. Coordinate with Buyer to determine
final nozzle elevations.

5 Vessels shall have flanged removable top heads to access internal components for maintenance. Heads
may be flat, dished, or elliptical.

6 Design vessel head to minimize impact to adjacent insulators and associated housings during handling.

7 Design head/vessel mating interface to retain seal integrity after the head has been removed and replaced.

8 Design vessel head to be lifted and moved by a bridge crane with a standard C-hook.

9 Service penetrations through the top vessel heads are not permitted.

10 Connections to components that are not consumables or not removable shall be welded or otherwise made
permanent.

C HLW Precipitator Vessels:

I Vessel shall be floor mounted.
2 Vessels shall be designed to fit within the physical envelope defined in Figures 3 and 4 of Appendix E.
3 Vessel structural support shall consist of a skirt and foot plate with weep holes and access for visual

inspection. Provide eight (8) anchor bolt "chairs" around the base of the skirt, equally spaced and

Page 5



24590-WTP-3PS-MKE0-T0001, Rev 5
Wet Electrostatic Precipitators

straddling the vessel centerline. Details of the chairs to be used, Types 2a thru 2f, are shown in Ref.
2.3.B. 10. Coordinate with Buyer to finalize chair orientation and tolerances.

4 For each anchor bolt chair, provide a shim pack consisting of the following 10" square stainless steel
plates:
a 2 each 1/4" thick plates.
b 1 each 1/8" thick plate.
c 2 each 1/16" thick plates.

5 Orient known required nozzles as shown in Figure 4 of Appendix E. Coordinate with Buyer to determine
final nozzle elevations.

6 Vessels shall have flanged removable top heads. Heads may be flat, dished, or elliptical

7 Design vessel head to minimize impact to adjacent insulators and associated housings during installation
handling.

8 Design head/vessel mating interface to retain seal integrity after the head has been placed at installation in
accordance with Seller's written instructions.

9
10
11

Design vessel head to be lifted and moved by a crane with a standard C-hook.

Service penetrations through the top vessel heads are not permitted.

Connections to components that are not consumables or not removable shall be welded or otherwise made
permanent.

12 If a manway/inspection port is required for final alignment of electrodes before hot startup, design nozzle
flange and blind flange plate to be seal welded by Buyer after completion of non-radioactive testing.

3.4 Vessel Internal SSC Design Requirements

A General:

1 Vessel internal SSC design shall account for thermal expansion, and simplify fabrication and maintenance
requirements to the extent possible.

2 Design vessel internal SSCs to minimize the occurrence of dead gas pockets or areas where particulate or
liquid might tend to accumulate.

3 Vessel internal SSCs not affecting the offgas confinement function of the vessels do not need to be
seismically qualified.

4 LAW vessel internal SSCs shall be designed to be removable/replaceable if the Seller cannot guarantee
zero maintenance for the life of the facility.

5 HLW vessels and their internal SSCs, excluding the insulators, will not be accessible after hot
(radioactive) startup of the offgas systems. The internal SSCs will be designed for zero maintenance for
the life of the facility.

B Insulators:

1 Insulators shall be ceramic, with a minimum alumina concentration of 97 percent.

2 Insulator enclosures and internal buses shall be designed with suitable internal surfaces and electrical
clearances to prevent arcing.

C Collecting Surfaces:

I Given the vessel envelope constraints, furnish the required collection surface area to meet the
performance requirements in Appendices B and C.

2 Buyer prefers round pipes for ease of cleaning. Plate-type collection surfaces are not acceptable.

3 The design shall provide the means of maintaining the parallel alignment of adjacent collection surfaces
after installation. Seller shall ensure that internal assemblies cannot be bent, buckled, or distorted prior to
startup by following prescribed handling procedures.

4 The design shall prevent offgas from bypassing collection zones.

D Discharge Electrodes:
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I Furnish mechanically stable discharge electrodes of rigid construction or supported in a rigid frame. Use
of weighted, hung, non-rigid discharge electrodes is not acceptable.

2 Discharge electrodes and collecting surfaces shall be plumb. The design and fabrication of discharge
electrodes and collecting surfaces shall be such that the required alignment can be preserved after
installation while permitting the necessary thermal expansion without warping.

3 The high-voltage support system and rigid discharge electrode design shall prevent swaying or movement
of the electrodes at the design flow rates shown in Appendices B and C.

E Offgas Distribution;

I The inlet air distribution system shall be such that the offgas shall pass across each collecting surface
uniformly.

2 If possible, it is preferred that the Seller use a design that does not use perforated plate(s) or screen(s).

F Cleaning/Flushing:

1 Seller shall provide water flushing systems to periodically wash solids from the collecting surfaces,
discharge electrodes, and internal vessel surfaces to prevent solids buildup that would impair operation or
collection efficiency. Provide top and bottom flushing systems in each HLW vessel as depicted in Ref.
2.3.B.6 and 7. Provide only a top flushing system in each LAW vessel. Recirculating systems are not
acceptable.

2 Seller shall provide misting capabilities in the LAW vessels but not in the HLW vessels. Seller shall
coordinate with Buyer to determine final misting requirements.

3 Periodic flushing, continuous misting spray nozzles, or other industry standard forms of washing are
acceptable.

4 Water use for WESP operation/cleaning shall be minimized. Seller shall limit water consumption to 500
gallons per day for misting applications (if used) and 500 gallons per day for flushing.

5 Minimize WESP downtime during flushing. Misting applications shall not affect normal WESP
operations.

6 Design consideration shall be given to minimizing blockages in nozzle discharge orifices and eliminating
uncontrolled drips.

7 The spray headers shall not act as a ground for arcing.

8 The water quality and supply pressure will be as identified in Appendix A, unless otherwise
recommended, and justified by the Seller.

9 Buyer may fill the vessel with decontamination solutions (HLW only) or hot or cold water for
soaks/washes after hot startup, but only during offgas system shutdowns. Buyer intends to utilize the
flush water systems to introduce the cleaning mediums. Seller shall consider and advise Buyer of design
impacts to vessels and vessel internals.

G Purge Air:

1 Provide purge air around electrical components (such as the insulators) to reduce particulate buildup, salt
scaling, and condensation, and to prevent arcing.

2 Specify temperature and flowrate requirements for the system. The air supply quality will be as identified
in Appendix A, unless otherwise recommended, and justified by the Seller.

3 Minimize the amount of air used to the extent practical.

3.5 Design Requirements for Ease of Maintenance

A General:

1 The LAW and HLW vitrification facilities are expected to operate for 40 years. Seller shall consider this
operational duration in the design of all components, including those to be removed/replaced and/or
upgraded over the operational life of the facility.
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2 Component design shall be modularized and/or designed to facilitate ease of component replacement,
repair, or upgrade wherever practical. Submit a modularization plan for review and approval.

3 Seller shall ensure that component design accounts for the planned maintenance frequencies for LAW and
HLW WESP SSCs defined in Appendices B and C, respectively.

4 WESP components designed to be removed/replaced, weighing more than 20 lb, shall be equipped with
lifting attachments for use with a C-hook. Mount lifting attachments to minimize rotation/swinging
during handling.

5 Seller shall ensure that WESP components designed to be removed/replaced will not damage adjacent
SSCs when properly handled.

6 If required, provide two sets of specialty lifting devices (spreader bars, yokes, etc.) to interface with
Buyer's crane and C-hook for WESP component handling: one set for LAW WESPs, and the other for
HLW WESPs.

B Design WESP SSCs for the following access restrictions:

1 Electrical and Control Equipment: Access to electrical and system control equipment external to the
vessel rooms, for both LAW and HLW WESPs, will be unrestricted.

2 HLW vessels:

a Vessels and internal components, excluding top insulator housing covers and the insulators
themselves (via the top insulator housing covers), will not be accessible after hot startup. Access to
the insulators will be possible only when the associated melter has been deactivated, or is not
processing feed, and the offgas system flushed to bring radiation and contamination to safe levels.

b After vessel and vessel internals have been installed and the surrounding structure completed, intact
removal and replacement of vessel internals will not be possible due to spatial constraints and
radiation contamination.

c If additional alignment of vessel internals is required after installation and prior to hot startup, Seller
must provide adequate access through suitably located manway/access ports in the vessel.

d Buyer will provide temporary access platforms around vessels during installation and cold (non-
radioactive) startup, as required.

3 LAW vessels:

a After hot startup, vessel access (both internal and external) will be possible only when the associated
melter has been deactivated, or is not processing feed, and the offgas system flushed to bring
radiation and contamination to safe levels.

b Personnel accessing the vessels after hot startup will be in multilayered personal protective equipment
and on supplied air systems.

c Buyer, in coordination with Seller, will provide structural platforms around the vessels to access
insulator housings and head flange bolting.

d Buyer will provide access hatches through the floor, centered over each vessel, for removing/
replacing internal SSCs. The access hatches will be 11'-0" square.

e The corridor above the vessel rooms will be served by a bridge crane with a capacity of at least 20
tons. The crane, with C-hook, will be able to pick and place equipment in the vessel rooms through
the access hatches. The corridor may be used to reassemble pressure vessel internals and other
components if necessary.

C Other LAW Vessel Design Requirements:

I LAW pressure vessel design shall consider personnel access requirements for replacing and aligning
internal components after both cold and hot startup of the offgas systems. No personnel access via the
manway/inspection ports will be permitted after hot startup. However, manual or remote operated tools
may be inserted if required.

2 For LAW pressure vessel design, Seller shall consider ease of maintenance when determining vessel head
bolting/fastener configuration. Coordinate with Buyer to finalize configurations.
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3.6 Electrical Requirements

A Provide power supplies and associated high-voltage cable and terminations for each WESP accordance with
Ref. 2.3.A.2. Depending on the final termination housing configuration, Buyer may provide load support via
the building structure.

B Vessel Grounding: Furnish at least two (2) grounding connections on opposite sides of the vessel skirt,
including pads with terminal lugs for #4/0 AWG ground wire, for interface with Buyer's grounding system in
accordance with Ref. 2.1 .A. All flanges shall be electrically bonded either by a welded or a bolted stainless
steel jumper in a minimum of two locations.

3.7 Control and Instrumentation Requirements

A Controls:

1 Provide complete dedicated power and process controls (both hardware and software), for each WESP, in
accordance with Ref. 2.3.A.2.

2 System controls shall include, but not be limited to, the following:

a Power supply with voltage control.
b Deleted
c Power supply cooling control (if required).
d Deleted
e Alarms and interlocks.

3 Control logic and application software for the WESP shall reside in Seller's control system.

4 Controls for the WESP shall be Seller-configured and programmed for Buyer's monitoring, auto-start,
and stop, and any control signal interfaces from the Buyer's ICN PCS.

5 Buyer recognizes that Seller may have a standard control system with proprietary hardware and software.
See Ref. 2.3.A.4 for integration of Seller's proprietary components with Buyer's ICN.

B Process and Instrumentation Design:
1 See Ref. 2.3.A.4 for packaged system instrumentation design requirements.
2 From Buyer's supply headers, coordinate with Buyer to provide complete designs of all process services

and associated instrumentation for each WESP.
3 Process service and instrumentation design support shall include, but not be limited to:

a Purge air (as required).
b Water flushing/misting washing (as required).

c Cooling (as required).

4 Materials

See Appendix A for required/acceptable materials for WESP vessels, wetted internal components, nonwetted
components, and structural steel. See Ref. 2.3.A.2 for power supply and control equipment requirements.

5 Fabrication

5.1 General

A Vessels: Fabrication of vessels and structural attachments shall conform with Ref. 2.3.A. 1.

B Other WESP Components: Fabrication of WESP components other than vessels, nozzles, and welded
structural components shall be per the Supplier's and/or industry standards for the intended service.
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5.2 Welding Requirements

A Vessels: Welding requirements for vessels, nozzles, and structural attachments shall conform with Ref.
2.3.A.1.

B Other WESP components: Welding requirements for internal WESP components shall be per industry

standards for the intended service.

C Nondestructive examination of vessels and structural attachments shall be in accordance with Ref. 2.3.A.1
with exceptions noted in Appendix A.

5.3 Nameplates and Markings

A Provide corrosion-resistant danger signs at all points of high voltage, reading: "DANGER - HIGH
VOLTAGE".

B Provide additional nameplates and equipment tagging in accordance with the Purchase Order.

6 Tests And Inspections

6.1 Shop Testing

A Vessels, including nozzles, structural attachments, and any other component affecting the containment
function of the WESP, shall be tested in accordance with the requirements of Ref. 2.3.A. 1.

B Perform a hydrostatic test in accordance with Ref. 2.3.A. 1.

C Power supplies and control equipment shall be tested in accordance with the requirements of Ref. 2.3.A.2.

D Load Tests: Lifting lugs on vessel internals shall be proof load tested at 125 percent (minimum) of the
measured dry weight of the components. Also provide applicable test certification for lifting devices.

1 Deleted

2 Deleted

3 Deleted

E Prior to shipment, Seller shall assemble and operate each WESP to verify complete system functionality,
including flush/mist water systems, purge air systems, insulators and electrodes, power supplies, electrical

controls, and instrumentation. Seller shall be responsible for providing the following equipment and services:

1 High-voltage cable (with terminations) similar to the maximum designed length and configuration.

2 Source for flush/mist water purge. Water quality as referenced in Appendix A.

3 Source for purge air. Air quality as referenced in Appendix A.

4 Atomized spray mimicking the offgas. May be an air stream saturated with salt-laden water vapor. Flow

rates as shown in Appendices B and C.

5 Test and control instrumentation as required.

6 Structural supports as required.

F Seller shall perform one (1) successful functional test on each WESP with no system malfunctions. The test
shall include a four day run (96 hour test) using the saturated air stream (includes restart after flushing) and
additional system checks conducted before or after the run. Each test shall be fully documented with
photographs. During the test the Seller will perform the following:

1 Perform vessel flushing, utilizing no more than 500 gallons of water for each flush, once after 48 hours of
operation and once after 96 hours of operation. Prior to and after the 48 hour flushing, an inspection shall

be performed of the vessel internals (lower portions only after 48 hour flush), and documented with

photographs. Successful operation will be determined by the Buyer, based on test data, visual
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observation, and documented evidence of particulate build-up on the vessel internals. No water pooling
deeper than 1/4" on internal surfaces is allowed. After the flushing cycle is complete document the time
required to return to operation at normal voltage.

2 For LAW WESPs, the internal misting nozzles may be operated during the 96 hour test..

3 Measure pressure differential relative to gas flow across vessel (between gas inlet and gas outlet) roughly
every hour for the duration of the continuous run, excluding flush cycle and system restart.

4 Monitor spark rate for the duration of the 96 hour test. Successful operation shall be defined by no
electrical shorting beyond the expected normal spark rate. In addition, determine the voltage at which
abnormal/excessive sparking begins to occur.

5 Monitor power supply voltage, current, and power consumption for the duration of the 96 hour test.

6 Provide the Seller-determined flowrate of purge air to each insulator housing during the 96 hour test.
After the 96 hour test, confirm that the insulators are free of any visible signs of particulate and water
buildup.

7 Either before or after each 96 hour test, Seller shall operate the misting system (LAW only) and the
flushing system(s) long enough to verify by visual means that water distribution is even over the cross-
section of the vessel. For the misting system, verify coverage using not more than 25 gallons per hour.
For the flushing system(s), verify coverage using not more than 100 gallons per minute.

8 Either before or after the 96 hour test, Seller shall confirm even gas distribution through approximately 20
to 30 collecting tubes for one LAW WESP and one HLW WESP, using a method to be agreed upon with
the Buyer. Gas distribution shall be confirmed using nominal offgas flow for LAW as shown in
Appendix B and maximum design offgas flows for HLW shown in Appendix C. Acceptable distribution
must be proved via use of the WESP flow data and relationship to efficiencies shown in Appendix B and
Appendix C and verified by Buyer. Any physical modifications to the internals required to successfully
pass the tests shall also be completed on the similar untested vessel(s).

Provide two weeks advance notice to Buyer prior to conducting tests. After conclusion of each test, Seller
shall disassemble, dry, and clean equipment in preparation for shipment.

G Buyer shall have access to all testing records. Furnish a copy of all certified test data and test results, whether
witnessed or not.

6.2 Site Performance Testing

A Under a separate contract and prior to site testing, Seller shall conduct a thorough inspection with Buyer to
ensure that each WESP has been installed in accordance with Seller's drawings and instructions. Notify
Buyer of any deficiencies.

B Under a separate contract and prior to conducting installation inspections, advise Buyer on the specific
inspections to be carried out, and the advance notice required for performing the inspections.

C Buyer will conduct performance testing on each installed melter offgas system (WESP included) to
demonstrate operational and performance guarantees. All testing will be conducted before placing the
systems into radioactive service.

D Testing will demonstrate operability of the WESP under various melter offgas operational conditions. The
WESP must operate in compliance with Seller's performance guarantees and expected performance
capabilities.

E All Seller-supplied systems and components will be utilized during testing.

F Buyer will notify Seller a minimum of one month prior to start of testing. Buyer will also inform Seller of
test scope.
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G Seller shall coordinate with Buyer to develop recommended WESP system test procedures to be used in
conjunction with the test procedures for the overall offgas system.

H Seller shall provide a list of specialty equipment for component testing, tuning, checkout, and maintenance,
based on Buyer's test scope.

I As required, Seller shall provide appropriate hardware, software, and support services to perform integration
testing of the control portion of the WESP with the ICN.

J Data accumulated during testing shall be measured and recorded by Buyer, with Seller assistance as required.

K During testing, Seller shall document problems uncovered; assess root causes; and present findings,
recommendations, and courses of action, which shall be reviewed in consultation with Buyer, prior to
implementing any and all repairs/modifications. A complete written report shall be provided to Buyer.

L Remedial actions required to correct deficiencies uncovered in Seller's equipment during performance testing
shall be made by Seller at his expense. Modifications shall be performed only after receipt of written
approval by Buyer. Depending on the extent of the modifications, the performance testing will be repeated,
and applicable costs involved with the repeat testing of the WESP shall be borne by Seller.

7 Packaging, Shipping, Handling, And Storage Requirements

7.1 General

General Requirements: Seller shall adhere to Ref. 2.3.A.3 for general packaging, shipping, handling, and
storage requirements for all WESP components.

7.2 Vessels and other Equipment

A Vessels: In addition to the general requirements in Ref. 2.3.A. 1, prepare vessels for shipment in accordance
with Ref. 2.3.A.3.

B Clearly mark lifting points.

C Install shipping stops, bolts, ties, etc., in all devices prior to shipment.

D Match mark and package components to provide for rapid and accurate site installation.

E Seller shall ensure that the alignment and shape of discharge electrodes and collecting surfaces can be
maintained and/or properly realigned prior to installation per Seller's handling instructions.

8 Field Support

8.1 Training

Under a separate contract, Seller shall provide operations and maintenance training to Owner's
representatives at the site (five working days total), including provision of operating and maintenance
manuals and other applicable training materials.

8.2 Installation and Startup Support

A Under a separate contract, Seller shall provide technically competent personnel, including representatives of
sub-sellers, to advise and consult during installation, startup, testing, and commissioning.

B Seller shall provide the following to facilitate field installation in a timely and efficient manner:

1 Installation procedure describing sequence of installation and tolerances backed up by installation
drawings showing lifting provisions for all heavy and/or bulky components necessary to properly handle
them, including design and shop installation of lifting and tailing lugs as required.
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2 Adjustment procedures for alignment of WESP internals prior to and during installation.

3 Components are to be delivered in the largest, most complete assemblies practical. Components will be
clearly marked with weight, center of gravity, and rigging points identified. Components that contain
special coatings or linings that could be damaged by welding or improper handling shall also be marked.

9 Quality Assurance

A Seller shall perform all work in this specification in accordance with a Buyer-approved quality assurance plan
(see Ref. 2.3.A.5), and the supplier quality assurance data sheets included as part of the material requisition.

Seller shall ensure that all software used and programs developed for use in design conform to the supplier
quality assurance data sheets. Seller shall be responsible for flowdown of applicable quality assurance
requirements to all sub-sellers.

10 Documentation and Submittals

10.1 General

A Seller shall comply with the requirements of Forms G-321-E and G-321-V of the material requisition.
Furnish drawings, calculations, reports, specifications, procedures, test results, and all other required

documents.

B All drawings and documents submitted for review shall be:

1 Checked and signed off by the Seller's qualified representative.

2 Identified by their own unique name and identification number.

3 In US customary units.

10.2 Additional Submittals

A In addition to examination and verification reports identified on Form G-321-V of the material requisition,
Seller shall submit original radiographic film.

B Seller shall submit photographs depicting progress of vessel/vessel internals fabrication. Each photo shall
include a sequence number, description, tag number, and date

C Seller shall furnish pricing and availability for all spare parts.
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Appendix A
General Design Data

The following information applies to both LAW and HLW WESPs.
General Location Information
Site Elevation: 662-684 ft Location of Project: S.E. Washington State

Available Services
Instrument/Plant Service Air

Dew Point: -401F at 100 psig. Plant service air is instrument air supplied through carbon steel pipe.
Supply Pressure: 90 to 150 psig

Quality: ANSI/ISA S7.0.01-1996

Supply Temp:

Supply Pressure:

Quality:

Available Power Supplies
For Instrumentation:

For Power Supplies

Vessel Materials
Vessel:

Wetted Metal Components:

Other Vessel Design Require
Surface Corrosion Allowance:

Vessel Fatigue Analysis:

Other Vessel Loadings:

Nondestructive Examinations:

Demineralized Water Process Water

60-80*F 60-80*F
60-90 psig 60-90 psig

demineralized, filtered <2pm; 40 ppm raw river water filtered <2pm
chlorides, 10 ppm sulfates, 340 ppm tds, 300
ppm tss, 170 ppm total hardness max

120 Vac, 14, 60 Hz, 480 34, 60 Hz

See Ref. 2.3.A.2

6% Mo alloy (e.g. AL-6XN) Non-Contact (offgas and 304 or 316 ss (note 1)
fluids) Metal Components:

6% Mo alloy (e.g. AL-6XN) External Structural Steel: 304 or 316 ss (note 1)

ments

0.04" (minimum internal) Code Stamp: required for all vessels

not required National Board Registration: required for all vessels

I. For HLW vessels only, full decontamination solution soak with max specific gravity of
1.07. Do not consider this loading in seismic analyses.

2. Live loads generated by water flushing. Include these loads in seismic analyses.

UT and RT (and PT as applicable) per Ref. 2.3.A. 1

Notes:
1. Stainless steel material SS304 and SS316 shall have a maximum carbon content of 0.03%. Nonwelded specialty items are

excluded from this requirement.

2. For Project use only - This document has considered/applied the requirements of section 14.10 of the project design basis,

Document No. 24590-WTP-DB-ENG-01-00 l.
3. Active vessel utility and service connections shall be welded stub-end with the following exceptions which shall be gasketed

with ANSI B 16.5 150# flanges. Flush /mist water connections on LAW vessels. Purge air connections on all vessels (only

if connections are integral to the housings that must be removed for servicing the insulators).

4. Manways shall be blinded with ANSI B16.5 150# flanges. Clad flange not permitted.

5. Gaskets may be EPDM or equivalent, except for the HLW vessel head flange, which shall be a spiral-wound graphite-filled

6% Mo alloy gasket with inner and outer support rings of the same material.

6. Bolts for noncontact (offgas and water) applications shall be ASTM A193 Grade B8 or equivalent. Bolting material for

contact applications shall be SB 574, N 10276.

7. For all vessels, Buyer supplied drain and offgas piping is schedule 10S. All other Buyer supplied piping is schedule 40S.

Seller shall taper welded stub-end utility and service nozzles as required to match Buyer supplied piping schedule class.
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Appendix B
LAW WESP Design Data

Conditions in Equipment
Rooms:
Temperature:

Pressure:
Relative Humiditv:
Contamination Level:

Radiation Level:

Personnel Access:

Electrical Hazard Class:

WESP Vessel Configuration
Offgas Nozzle Orient (In):

Vessel Orientation:

For Pressure Vessels For Power Supply and Access Corridors (above
Control Equipment Rooms for Pressure Vessels)

max: 1 13*F, min: 59*F max: 95*F, min: 50*F max: 95 0F, min: 50*F
(radiant heat sources may raise
temn tn 1 50_F_
-I to -1.4 in w.c. -01 to -1 in w.c. -01 to- in w.c.
30%-100% 30%-60% 30%-60%
(C5) surface contamination (C2) surface contamination (C3) surface contamination

100,000 dpm/100cm 2  <1,000 dpm/100cm2  100,000 x l ,000 dpm/
100cm2 , may elevate to C5
when hatch is open

R5: high - 100 mrem/hr R2: 0.25 mrem/hr R3: 2.5 mrem/hr
(decontaminated for personnel
access)

access not normally permitted unrestricted area - normal contaminated area -(protective
(plastic suits and supplied air) work clothes clothing, gloves, respirator)

non hazardous non hazardous non hazardous

side mounted Offgas Nozzle Orient (Out): side mounted

vertical Offgas Flow Path thru Vessel: bottom to top

Inlet Process Conditions
Offgas Flow Rate: Nominal: 1400 acfm

Offgas Temp: Nominal: 121 *F +/- 15 *F

Offgas Pressure: Nominal: -45 inches w.c.

Offgas Humidity Nominal: 100 %

Design Range: 1000-2000 acfm

Design Range: 45-170 *F (minimal cycling)

Design Range: +1 atm to -1 atm
Design Range: 0 - 100% (with minor solution

entrainment - see note 2)
Particulates: Inlet Conc: 10 to 300 mg/m3

Size: Range: by mass - 50% smaller than 0.50 pm, 80% smaller than 1.0 pm, 90% smaller than 2.0 n

Performance Requirements

Solids Removal:

Equipment Service Life:

99.5 % overall, 99 % for -0.3pm particles based on 1400 acfm

Pressure vessel and attached nozzles and structural components: 40 years

Pressure vessel and permanent internal precipitator components: 40 years

Pressure vessel consumable internal precipitator components (including insulators):

minimum of 7 years. Consider ease of replacement in design.

Power supply and control equipment: minimum of 7 years. Consider ease of upgradeability.

Instrumentation systems: design for 40 years. Consider ease of upgradeability in design.

Power, control communications cabling: design for 40 years. Consider ease of upgradeability.

97% rolling average over each 7 year period between melter changout.Availability:e

Planned Maintenance Freq: Equipment in Pressure Vessel Rooms: Approximately every 5-7 years. Equipment outside

Pressure Vessel Rooms: Regular scheduled maintenance will be performed

Notes:

1. Low end of offgas flow rate design range occurs after melter has stopped feeding. The offgas from two idled melters can be

combined to permit one offgas system to be isolated, flushed, and accessible for maintenance.
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Predicted LAW Offgas Analysis at Inlet - Bounding Conditions for All Feed Types

% by Vlume g/m3 mOl
Cations
A13* 0.0% 1.54E-04 5.71E-09

Ag 0.0% 3.88E-07 3.60E-12

B3" 0.0% 7.1 8E-05 6.64E-09

Ba 2
+ 0.0% 3.28E-08 2.39E-13

Bi_ 0.0% 5.46F,07 2.61E-12

Ca2
+ 0.0% 4.98E-04 1.24E-08

Cd2+ 0.0% 6.59E-06 5.86E-11

Cr 0.0% 7.88E-04 1.52E-08

Cs 0.00% 4.54E-10 3.42E-15

Fe 3  0.0% 1.80E-05 3.22E-10

H+ 0.0% 3.37E-10 3.34E-13

Hg2* 0.0% 8.27E-04 4.12E-09

K* 0.0% 6.60E-03 1.69E-07

La3+ 0.0% 1.47E-08 1.06E-13

Li* 0.0% 3.23E-08 4.65-12

Mg2+ 0.0% 9.44E-05 3.89E-09

Mn 4
+ 0.0% 4.91 E-07 8.94E-12

Mo' 0.0% 5.30E-06 5.52E11I

Na 0.0% 1.72E-03 7.50E-08

Ni2* 0.0% 5.30E-06 9.02E-11

Pb2+ 0.0% 1.19E-05 5.76E-11

Se 0.0% 1.88E-05 2.38E-10

Si'* 0.0% 3.86E-03 1.37E-07

Sr2+ 0.0% 3.65E-09 4.17E-14

Ti4+ 0.0% 2.79E-03 5.84E-08

U 4  0.0% 1.91E-08 8.02E-14

Zn2+ 0.0% 9.88E-05 1.51E-09

Zr4* 0.0% 5.77E-07 6.33E-12

Anions
Cr 0.0% 3.011E-04 8.50E-09

H 2BO3 0.0% 1.54E-09 2.53E-14

HBO3  0.0% 1.46E-16 2.44E-21

B0 33 0.0% 1.23E-24 2.09E-29
F 0.0% 5.21E-05 2.74E-09

Ir 0.0% 5.90E-11 4.651E-16

10; 0.0% 1.06E-220 6.07E-226

NH4+ 0.0% 4.42E-05 2.45E-09

NO 0.0% 6.17E-08 9.95E-13

02. 0.0% 9.24E-03 5.78E-07

OH-(ag) 0.0% 1.25E-13 7.37E-18

H2PO 0.0% 3.53E-07 3.64E-12

HP04
2  0.0% 7.14E11I 7.44E-16

P04, 0.0% 2.71E-15 2.85E-20

HSiOg 0.0% 4.33E-10 5.62E-15

SiO32 0.0% 2.29E-16 3.01E-21

HSO; 0.0% 1.73E-04 2.13E-09

So3
2. 0.0% 6.67E-08 8.33E.-13

Organics
Non-Volatile 0.0% 3.40E-03 1.16E-08

SVOC 0.0% 1.08E-02 8.43E-08

VOC 0.0% 3.16E-05 2.46E-10

Page B-2

I



24590-WrTP-3PS-MKE-TOO01, Rev 5
Wet Electrostatic Precipitators

Sucrose 0.0% 2.78E-02 8.12E-08
Water
H20 13.8% 8.16E+01 4.53E-03
Aerosols 0.0% 7.32E-02 4.06E-06
Gases
Ar 0.8% 1.OOE+01 2.51E-04
CO 0.0% 2.78E-01 9.91FE-06
CO 2  2.6% 3.73E+01 8.47E-04
HC 0.0% 3 22F-03 R RF-08
HF 0.0% 5.19E-03 2.59E-07
12 0.0% 4.31E-05 1.70E-10
N2  64.4% 5.94E+02 2.12E-02
NH3  0.0% 1.21E-02 7. 1OE-07
NO 0.7% 6.53E+00 2.181-04
NO 2  0.5% 8.31E+00 1.81E-04
NaCI(s) 0.0% 4.04E-02 6.91E-07
NaF(s) 0.0% 2.98E-02 7.09E-07
Nal(s) 0.0% 1.78E-08 1.19E-13
02 17.3% 1.82E+02 5.69E-03
P20 5(s) 0.0% 2.64E-05 1.86E-10
SO 2  0.0% 2.86E-02 4.47E-07

Total 100.0% 9.21E+02 3.29E-02

LAW Radionuclides - Maximum Dosages Bq/m mOl/I
3H 1.12E+05 1.05E-13
"4c 1.24E+05 5.34E-1 1
'Co 2.41E+00 9.62E-19

Sr 3.02E+02 6.65E-16
"Y 3.02E+02 1.67E-19

TC 2.37E+04 3.82E-10
Sn_-_ 4.89E-02 3.70E-16

1291 2.51E+03 3.22E-09
12i(s) 8-/8E3-01 1.13E-12
Cs 4.72E-02 7.37E-21

'Cs 2.72E+03 6.23E-15
"37
MBa 2.57E+03 9.44E-22

132EU 2.71E-01 2.76E-19
"4Eu 6.11E+01 3.97E-17

"Eu 6.23E+00 2.22E-18
23U 2.5713-03 3.09E-17
235

U 1.05E-03 5.59E-14
27Np 5.34E-02 8.65E-15
238Pu 7.18E-02 4.76E-19
"9 Pu 3.86E-01 7.03E-16
2,Pu 9.851-02 4.87E-17

Pu 5.90E+00 6.42E-18
241

Am 1.63E+01 5.34E-16
1

3
Cm 1.91&01 4.13E-19

2_CM 2.49E+00 3.41E-18

Total 2.68E+05 3.66E-09
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Appendix C
HLW WESP Design Data

Conditions in Equipment
Rooms:
Temperature:

Pressure:

Relative Humidity:

Contamination Level:

Radiation Level:

Personnel Access:

Electrical Hazard Class:

WESP Vessel Configuration
Offgas Nozzle Orient (In):

Vessel Orientation:

For Pressure Vessels For Insulator Enclosures For Power Supply and
Control Equipment

max: I 13*F, min: 59 0F (radiant max: 950F, min: 50*F max: 950F, min: 50OF
heat sources may raise temp to
150*F)

-1 to -1.4 in w.c. -0.1 to -1 in w.c. -0.1 to -1 in w.c.

30%-100% 30%-60% 30%-60%
(C5) surface contamination (C5) surface contamination (C2) surface contamination
>100,000 dpm/I00cm2  2100,000 dpm/100cm2  <1,000 dpm/1 00cm2

(surrounding room is C2)
R5: high - greater than 100 R5: high - up to 100 mrem/hr R2: 0.25 nrem/hr
mrem/hr. (surrounding room is R3)

no access allowed decontaminated for access unrestricted area - normal
(protective clothing, gloves, work clothes
respirator)

non hazardous non hazardous non hazardous

side mounted

vertical

Inlet Process Conditions
Offgas Flow Rate: Nominal: 1200 acfm

Offgas Temp: Nominal: 121 *F +/- 15 OF

Offgas Pressure: Nominal: -45 inches w.c. (inlet)

Offgas Humidity: Nominal: 100 %

Particulates: Inlet Conc:

Size: Range:

Performance Requirements

Solids Removal:

Equipment Service Life:

Availability:
Planned Maintenance Freq:

Offgas Nozzle Orient (Out): side mounted

Offgas Flow Path thru Vessel: bottom to top

Design Range: 1000-2000 acfm

Design Range: 45-170 *F (minimal cycling)

Design Range: +1 atm to -1 atm

Design Range: 0 - 100% (with minor solution
entrainment - see note 1)

10 to 300 mg/m3

by mass - 50% smaller than 0.50 pmn, 80% smaller than 1.0 pm, 90% smaller than 2.0 gm

99% overall, 97.5% for -0.35 rn particles based on 2000 acfm

Pressure vessels and attached nozzles and structural components: 40 years.

Pressure vessel internal precipitator components: 40 years, or longest possible life up to 40 yrs.

Power supply and control equipment: minimum of 7 years. Consider ease of upgradeability.

Instrumentation systems: design for 40 years. Consider ease of upgradeability in design.

Power, control, communications cabling: design for 40 years. Consider ease of upgradeability.

97% rolling average over each 7 year period between melter changeouts.

Equipment in pressure vessel rooms: none.

Equipment in insulator enclosure: none

Power supply and control equipment: regular scheduled maintenance will be performed.

Instrumentation equipment: inside the pressure vessel room - none, other instrumentation

outside C5 areas will have regular scheduled maintenance.

Notes:
1. It is anticipated that offgas humidity will not fall below 75 percent, based on upstream scrubber operation.
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Predicted HLW Offgas Analysis at Inlet - Bounding Conditions for All Feed Types

% by Volume m3 moM
Cations

Al' 4  0.0% 1.54E-06 5.72E-1 1

Ae 0.0% 3.37E-07 3.13E-12

B34  0.0% 3.73E-06 3.45E-10

Ba2 + 0.0% 6.55E-06 4.77E- II

Bi34  0.0% 5.54E-05 2.65E-10

Ca2+ 0.0% 7.63E-07 1.90E- II
Cd2+ 0.0% 1.76E-03 1.57E-08

Cr34  0.0% 2.68E-04 5.16E-09

Cs4  0.0% 2.51&04 1.891-09

Fe34  0.0% 1.IOE-05 1.98E-10

H+ 0.0% 1.41E-06 1.401-09

H2* 0.0% 3.27E-02 1.63E-07

K4 0.0% 4.27E-03 1.09E-07

La 0.0% 8.57E-06 6.17E- 11
Li+ 0.0% 2.25E-04 3.24E-08

me+ 0.0% 4.55E-07 1.87E-11

Mn44  0.0% 1.43E-06 2.61E-11

Mo64  0.0% 8.24E-05 8.58E-10
Na4  0.0% 2.98E-03 1.30E-07
Ni2+ 0.0% 1.85E-06 3.15E-I

Pb2+ 0.0% 2.94E-05 1.42E-10

Se4 4  0.0% 2.07E-03 2.62E-08

Si44  0.0% 8.17E-06 2.91E-10

Sr2+ 0.0% 6.89E-08 7.86E-13

Ti44  0.0% 2.28E-05 4.76E-10

U4
+ 0.0% 2.431-06 1.02E-1 1

Zn 2
+ 0.0% 4.23E-06 6.47E-1 1

Zr44  0.0% 3.17E-06 3.47E-11

Anions
Cl- 0.0% 1.01E-05 2.85E3-10

HBO- 0.0% 9.28E-1I 1.52E-15
HBO 0.0% 2.25E-19 3.76E-24

BO _ _ 0.0% 4.85E-29 8.24E-34

F 0.0% 4.28E-05 2.25E-09

Y 0.0% 2.18E-11 1.72E-16
NOt 0.0% 5.60E-07 9.04E-12

o2- 0.0% 1.42E-03 8.88E-08

o2 0.0% 0.OOE+00 0.00E+00

OH'(aq) 0.0% 1.61E-15 9.49E-20

HSiO, 0.0% 3.45E-11 4.48E-16

SiO 2  0.0% 4.67E-19 6.14E-24

% by Volume p/m3 mol/1

Organics
none

Water

H70 22.1% 1.28E+02 7.09E-03

Aerosols 0.1% 4.21E-01 2.34E-05

Gases
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Ar 0.7% 9.14E+00 2.29E-04
CO 0.0% 8.66E-02 3.09E-06
CO 0.8% 1.19E+01 2.70E-04
HCI 0.0% 7.39E-05 2.03E-09
HF 0.0% 1.19E-02 5.95E-07
1, 0.0% 1.35E-05 5.32E-1 1
N, 59.8% 5.37E+02 1.92E-02
NHI 0.0% 1.45E-01 8.49E-06
NO 0.3% 3.35E+00 1.12E-04
NO, 0.1% 7.71E-01 1.68E-05
NaCl(s) 0.0% 1.16E-03 1.99E-08
NaF(s) 0.0% 8.07E-03 1.92E-07
Nal(s) 0.0% 4.95E-09 3.30E-14
0, 16.0% 1.64E+02 5.13E-03
P,05(s) 0.0% 1.44E-05 I.OIE-10
SO, 0.0% 2.OOE-02 3.12E-07
Total 100.0% 8.55E+02 3.21E-02

HLW Radlonuclides - Maximum Dosaees Bq/m 3  mol/
3H 2.45E+05 2.28E-13
It 1.99E+04 8.58E-12
6Co 4.21E+03 1.68E-15
9Sr 3.12E+04 6.87E-14
90Y 3.12E+04 1.73E-17
99Tc 1.08E+07 1.74E-07
126Sn 6.76E-01 5.11E-15
1291 7.87E+02 1.01E-09

91(S) 2.44E-01 3.14E-13
134Cs 1.11E+00 1.73E-19
137Cs 2.72E+07 6.24E-1 1.
13'Ba 2.58E+07 9.45E-18
152Eu 2.18E+00 2.22E-18
1
54Eu 2.30E+02 1.50E-16

1ssEu 1.31E+02 4.68E-17
233u 4.04E-03 4.86E-17
23u 1.13E-03 6.00E-14

Nv 3.36E-01 5.43E-14
23Pu 1.59E+00 1.05E-17
239Pu 1.40E+01 2.55E-14

2Pu 7.51E-01 3.71E-16
24 1Pu 9.97E+01 1.09E-16
24 1Am 4.08E+02 1.33E-14
243 Cm 6.07E-01 1.31E-18
___Cm 1.30E+01 1.78E-17
Total 6.42E+07 1.75E-07
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Appendix D

Engineering Information Data Sheet
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Appendix D
Vendor Data Sheet

Vendor to Complete and Submit
Item LAW/HLW

Performance Data:
Velocity Thru Inlet (fps) Nom Flow:

Velocity Thru Outlet (fps) Nom Flow:

Migration Velocity (fps) Nom Flow:

Residence Time (sec) Nom Flow:

dP through WESP (psi) Nom Flow:

Vessel and Insulator Housings

Vessel Height (TL to TL) (ft):

Vessel Inside Diameter (in):

Vessel Shell Plate Thickness (in):

Bottom Head Configuration:

Insulator Housing Height (ft):

Insulator Shell Plate Thickness (in):

Collecting Electrodes

Quantity:

Effective Length (ft):

Inside Diameter (in):

Specific Collection Area (SCA) ft2/1000 acfm gas /

Total Area (ft2) - total flat projected area for "A" in Deutch-Anderson equation:

Discharge Electrodes

Quantity:

Effective Length (ft):

Diameter (in):

Space between Electrodes, CL to CL (in):

Power Supplies

Type:

Insulating Oil Type:

Power Input (guaranteed), kW:

Output Waveform
Voltage Input, V:

Voltage Output, V:

% Voltage Harmonics

Secondary Current Form Factor:

Transformer Turns Ratio:

Support Insulators

Material:

Operating Temperature (F):

Purge Airflow (scfm):

Voltage Class:

Flush Water/ Mist Systems

Flush Water Nozzle Quantity:

Estimated Flushing Frequency (times/month):

Misting Water Nozzle Quantity:

Misting Frequency

Weights

Empty Vessel (w/internals, supports):

Total Vessel Operating Weight:

Control Panel (if separate from power sup):

Item

Design Flow:

Design Flow:

Design Flow:

Design Flow:

Design Flow:

Total Height:

Vessel O.D. w/Connections (in):

Head Plate Thickness (in):

Top Head Configuration:

Insulator Housing ID (in):

Head Plate Thickness (in):

Shape: /

Actual Length (ft): /

Thickness (in): /

Collecting Surface (ft2):

Type/Configuration:

Actual Length (ft):
Output Current Density:

Connection to Frame:

Supplier:

Oil Quantity:

Power Output, kW:

Power Factor:
Current Input, A:

Current Output, A:

% Current Harmonics:

Nom Current Rating (mA):

Quantity:

Diameter:

Purge Air Duty:

Creep Distance:

Flush Water Nozzle Size:

Flush Water Flow (gpm):

Misting Water Nozzle Size:

Misting Flow (gpm):

Internals Only:

Total Vessel Test Wt:

Power Supply:

LAW/HLW

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/
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Appendix E
Figures NOZZLE SIZE SERVICE/REMARK

NO 1 1 FFGAS INLET
N02 10" OF O5OTE

NO2 0" QFGAS OUTLETN0.3 .3" DRA IN
A 3" LEVEL TRANSMITTER 1
A 3 LEVEL TRANSMITTER
C 3 LEVEL TRANSMITTER
D 1 LEVEL TRANSMITTER
E BY SELLER FLUSH WATER NOZZLES-QTY & LOCATION BY SELLER
F BY SELLER MISTINC SPRAY NOZZLES-QTY & LOCATION BY SELLER

N20 BY SELLER MANWAY INSPECTION PORT-NOTE 3
G Y J PURGE AIR TO [NSLLATOR ENCLOSURES

11 9" NOTE 2

00

3450 B 1ERMINATE
LOCATED I

C A

D N03 G

315- 4s,1

270* N02 - ---- --- - - j0"

ELECTRODE SUPPORT
ITYP 4 PLACES)

E F

NOTE I

CABLE AT INSULATOR
N NE QUADRANT

- OVERHEAD
ACCESS/INSTALLATION
HATCH

Notes: PLAN

1. Locate flush and misting nozzles as required between 135* and 2250. For same-service nozzles to be located
on the same horizontal plane, configure to be easily connected to a common header.

2. Buyer will provide 1l'-0" square opening centered over the vessel in the floor above for access/installation.
Seller shall allow a minimum of 3" clearance on all sides. High voltage cable termination and termination
housing is excluded from envelope limits.

3. Manway/inspection port, if required, shall be 24".
4. Coordinate final location and size of purge air nozzles with Buyer. Purge air connection may be located above

or below insulator mounting flange depending on final insulator configuration and cable termination
requirements. Additional purge air nozzle required for high voltage cable enclosure, coordinate with Buyer.

Figure 1- Conceptual Design for LAW WESP Vessel Plan and Nozzle Schedule
(Typical for all LAW WESPs, not to scale)
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REMOVABLE TOP CEAL*N+24'-"

FTINGTRUNION 23'-9"
FTING TRUNNION PROTECTIVE HOUSING-PART "
O REQUIRED OF CONTAINMENT BARRIER

LATOR EXTERIOR -0--& 0 --- -
VESSEL >

0y

<t

SKIRT VENT
4' STD PIE

TAILING LUG

CIRCLE FIXED
1 D/FIA

8'-0" O.D. APPROX.

6" (TYP.)

(0
PLATFORM +14'-4" (FIXED)

-- F

N20)(

2<I

N04

2" WEEP HOLE
(2 EQUALLY SPACED)

MOUNTING PLA

GROUNDING LUG
(2 EQUALLY SPACED)

24" SKIRT ACCESS PORT
(BUYER TO FINALIZE LOCATION)TE

Notes:
1. Application and orientation of misting spray nozzles (nozzles marked "F") are on hold pending Seller

confirmation of requirement. Buyer intends to introduce misting in the offgas line upstream of the vessel.
2. Anchor bolt chairs shall be at 0*, 45, 90, 135, 180, 225, 270, and 315. Seller shall locate tailing lugs, weep

holes, grounding lugs, etc., to miss the chairs.
3. Maximum envelope height excludes high voltage cable termination and termination housing, as well as

electrical bus extensions (if required). Top of termination housing will not exceed elevation 25'-6".

Figure 2 - Conceptual Design for LAW WESP Vessel, Elevation
(Typical for all LAW WESPs not to scale)
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RADIATION SHIELD CAP (BY BUYER) POWER CABLE
CONTAINMENT BOX W/FLEX
SEAL AROUND PIPE
(TYP, BY BUYER)

INS)ATOR HOUSING(TYP.)

//

0

MNMMM\ \1

7-0" OD. MAX.

I,
2" WEEP HOLE
(2 EOUALLY SPACED)

MOUNTING PLATE

0-

(BY BUYER)

F 8' THK. STEEL SHIELDING
PURGE AIR
(TYP.OF 4 LOCATED UNDER
CONTAINMENT BOX)

Jill- I +58'-0"(FLOOR)

----- OFN13
___________ +54'-O (BOT TOM OF FLOOR)

SKIRT VENT
4" STD PIPE
(2 EQ SP)

-73-N

- GROUNDING LUG
(2 EOUALLY SPACED)

24"SKIRT ACCESS PORT
(BUYER TO FINALIZE LOCATION)

Notes:
1. Coordinate with Buyer to retain access for electrode alignment, as required, prior to hot startup.
2. The radiation shield cap shown is depicted as being steel plate but it may be concrete instead. The cap may

be installed immediately after final electrode alignment is complete.
3. Provide stainless steel shim packs as required.
4. Purge air connections to be located within the containment boxes surrounding the insulator housing caps.

Purge air connection may be located above or below insulator mounting flange depending on final insulator
configuration and cable termination requirements. High voltage cable connection enclosure requires
additional purge air connections for inlet and outlet (l" diameter). Coordinate final location and size of
purge air nozzles with Buyer.

Figure 3 - Conceptual Design for HLW WESP Vessel, Elevation
(Typical for all HLW WESPs, not to scale)
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NOZZLE SIZE SERVICE/REMARKS
NO1 2" FLUSH WATER NOZZLE

N02 N/A NOT USED
N03 1' PRESSURE DIFFERENTIAL TRANSMITTER
N04 8" OFFGAS INLET
N05 1" PRESSURE DIFFERENTIAL TRANSMITTER
N06 2" FLUSH WATER NOZZLE
NO7 BY SELLER (NOTE 1) MANWAY/ INSPECTION PORT
N08 6" DRAIN
N09 N/A NOT USED

N10 1" _ LEVEL TRANSMITTER

N11 1 LEVEL TRANSMITER
N13 10" OFFGAS OUTLET

A 1"(NOTE 2) PURGE AIR TO INSULATOR ENCLOSURES

0*

(NLIFTING N07
3150 TRUNNION

N05

N03 13

0

270* +- --------- - N08 90*

0

POWER CABLE

(0 N10 N04

N11 N01
225' LIFTING 135TRUNNION 135

180'

Notes:
1. Manway/inspection port, if required, shall be no larger than 24".
2. Final size and location of purge air nozzles to be coordinated with Buyer via drawing review cycle. One

additional purge air inlet and outlet is necessary for the High Voltage Cable Enclosure along with the four
required for the insulator enclosures.

3. Terminate cable at insulator in southeast quadrant. Cable will be routed south.
4. Final location of lifting trunnions by Seller.
5. High voltage cable termination and termination housing is excluded from envelope limits.
6. Envelope specified is for conceptual purposes. Coordinate with Buyer if exceeded.

Figure 4 - Conceptual Design for HLW WESP Vessel, Nozzle Plan and Schedule
(Typical for all HLW WESPs, not to scale)
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Nuclear Grade High Efficiency Particulate Air (HEPA) Filters

(ASME AG-1 Section FK Filters)

Revision History

Revision Reason for Revision
0 Issued for Purchase

1 Issued to support design development. NOT TO BE USED FOR FABRICATION OF QL-1 ORQL-2 FILTERS.

Complete Revision. Conforms Spec to Current Project Requirements. Incorporate Spec ChangeNotice (SCN): 24590-WTP-3PN-MKHO-00004. SCN 24590-WTP-3PN-MKHO-00008 notincorporated. Incorporate Supplier Deviation Disposition Requests (SDDRs): 24590-WTP-SDDR-PROC-04-0 134,24590-WTP-SDDR-PROC-03-0155, 24 590-WTP-SDDR-PROC-03-0193.
2 Issued to support design qualification testing and production.

Completely revised. This revision includes, but is not limited to, changes to incorporate:
1) Specification Change Notice 24590-WTP-3PN-MKH0-00018 incorporated as follows:

* 1st change: 2 4590-WTP-SDDR-PROC-05-00116 superceded by 24590-WTP-SDDR-HV-
06-00008. This later SDDR is incorporated by reference.

" 2nd change: Second sentence "If a date or revision...." not incorporated. Justification:
Proposed text would violate procedure 2 4590-WTP-3DP-G04B-00049 EngineeringSpecifications, Rev. 10, Article 3.6.2.

" 3rd change: Not incorporated. SCN text is no longer consistent with text as presented inRPP-WTP Safety Requirements Document Volume II 24590-WTP-SRD-ESH-01-001-02
Appendix C 35.0 (see subarticle FK-4100).

" 4th change: Not incorporated. SCN text is no longer consistent with text as presented inRPP-WTP Safety Requirements Document Volume II 24590-WTP-SRD-ESH-01-001-02
Appendix C 35.0 (see Table FK-4001). For the Safe Change HEPA filter, the specificationrequirement article 3.2.4 is stated for a more stringent pressure drop maximum (i.e., 1.3in.wg.) than the allowed maximum (1.6 in. wg.) as stated in the SRD.

* 5th change: Incorporated.

* 6th change: Editorial- The correct article cross reference has been made.
2) New title to clarify intent of specification on RPP-WTP.
3) ASME AG-I Section FK requirements, replacing Section FC requirements throughout document.Revised edition of ASME N509 from 1989 to 2002. These changes were made in accordancewith CCN 128654, Approval of Authorization Basis Amendment Request 24590-WTP-SE-ENS-04-0212 Rev. 1.
(Note: There are no SRD implementing code or standard deviations in the following changes.)
4) Requirements to test all HEPA filters in accordance with approved Trend TN-24590-03-01317,"QA Testing of HEPA Filters at DOE Filter Test Facility". Specification Sections 1.2, 1.5, 3.1,3.2, 6.3, 7.2, 7.3, 7.6 and 8.2.
5) Specification requirements for Type 3 HEPA filters (used primarily for safe change HEPAhousing vacuum relief during maintenance filter replacement).
6) Remote change HEPA filter design cross-reference and criteria related to remote handlingprocess (Specification Section 3.1).
7) Expanded discussion regarding filter seismic qualification test plan and test report requirements

(Specification Section 3.2).
8) Added HEPA Filter Data Sheet (Appendix A).

Page li245904B-F00009 Rev 9 (8/1/2005)



24590-WTP-3PS-MKHO-T0002, Rev 2
Nuclear Grade High Efficiency Particulate Air (HEPA) Filters

(ASME AG-i Section FK Filters)

Revision Reason for Revision

9) Expanded Shipping and Handling Instructions (Specification Section 7.6).
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Filters (ASME AG-1 Section FK Filters)

1 Scope

1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (RPP-WTP) is a complex of waste treatment
facilities where the Department of Energy's (DOE) Hanford site tank waste will be put into stable glass
form. The WTP Contractor will design, build, and start up the WTP pretreatment and vitrification
facilities for the Office of River Protection (ORP). The waste treatment facilities will pretreat and
immobilize the low-activity waste (LAW) and high-level waste (HLW) currently stored in underground
storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of the city of Richland, Washington. The WTP Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford Site.

1.2 Equipment, Material, and Services Required

The Supplier shall design, qualify, fabricate and test HEPA Filters in accordance with the requirements
of ASME AG-1, Section FK and this specification. Two types of HEPA filter described by ASME AG-1
Section FK may be procured for the RPP-WTP using this specification:

* Type I Radial Flow HEPA Filters with Gelatinous Seals (FK-41 11 (b) and (d)) rated for 2,000 acfm

* Type 3 Axial Flow Circular Filters with Inlet and/or Outlet Connections (FK-4114)

AG-i required qualification testing shall be performed and certified by an independent test facility.
Production of the Radial Flow HEPA Filters shall not commence until the qualification tests are
successfully completed and the results are accepted by the Buyer.

This specification also incorporates select supplemental requirements from Department of Energy (DOE)
standard, DOE-STD-3020-2005, Specificationfor HEPA Filters Used by DOE Contractors. This
specification includes requirements to conduct independent quality assurance testing at a DOE Filter Test
Facility (FTF). With the exception of replacement of FTF failed filters (i.e., 6.3), the Supplier is not
responsible for FTF-applicable specification requirements (i.e., section 6.3 and FTF label application per
7.2 and 7.3).

1.3 Work by Others

1.3.1 Material unloading and storage at job site

1.3.2 Installation labor
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1.4 Definition

1.4.1 Challenge Aerosol. Poly-disperse droplets used as challenge aerosol for testing installed
HEPA filters for leaks. The poly-disperse aerosol used for leak testing of systems differs in
size from the 0.3 micrometer mono-disperse DOP aerosol used for efficiency testing of
individual HEPA filters by manufacturers.

1.4.2 Certificate of Conformance (C of ). A written statement, signed by a qualified party,
certifying that items or services comply with specific requirements.

1.4.3 Grab Ring. Ring provided at the inlet of a Remote Change HEPA Filter to facilitate insertion
and removal operations by remote systems.

1.4.4 HEPA Filter. High Efficiency Particulate Air Filter. A throwaway, extended-media dry type
filter with a rigid casing. The filter shall exhibit a particle removal efficiency of 99.97% when
tested with essentially mono-dispersed 0.3 micrometer diameter test aerosol particles.

1.4.5 Production Test. A test made on an individual production item to verify its performance in
accordance with specified requirements.

1.4.6 Qualification Tests. Test performed on HEPA filters, prior to production, by an independent
test facility in accordance with the requirements of ASME AG- 1, Section FK-5 100.

1.4.7 Remote Change. Remote change implies that the Remote Change HEPA filter requires an
integral grab ring that works in conjunction with a mechanical filter handling tool as required
for remote installation and removal.

1.4.8 Safe Change. Safe change implies that the Safe Change HEPA filter can be manually installed
and removed by an operator without remote equipment and without breaking confinement.

1.4.9 Type 1. Radial flow HEPA filters as defined by ASME AG-I Section FK-4100 and FK-41 11.
Also referred to as "Safe Change" and "Remote Change" HEPA filters throughout this
specification.

1.4.10 Type 3. Axial flow circular filters as defined by ASME AG-1 Section FK-4100 and FK-4114.

1.4.11 Water Column (WC). The units for air pressure typically expressed in inches of water column
height (e.g., 2.5-inches WC).

1.5 Abbreviations

1.5.1 ACFM. Actual Cubic Feet per Minute

1.5.2 ANSI. American National Standards Institute

1.5.3 ASHRAE. American Society of Heating, Refrigerating and Air-Conditioning Engineers

1.5.4 ASME. American Society of Mechanical Engineers

1.5.5 ASTM. American Society for Testing and Materials
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1.5.6 CAS. Chemical Abstract Service

1.5.7 C of C. Certificate of Conformance

1.5.8 DOE. Department of Energy

1.5.9 FTF. Department of Energy Filter Test Facility

1.5.10 HEPA. High Efficiency Particulate Air

1.5.11 PPOE. Parent Piece of Equipment

1.5.12 RPP-WTP. River Protection Project - Waste Treatment Plant

1.5.13 SDDR. Supplier Deviation Disposition Request

1.5.14 UL. Underwriters Laboratories, Inc.

1.5.15 WC. Water Column

1.6 Safety and Quality Classifications

Type 1 HEPA filters provided under this Specification are expected to meet RPP-WTP Project
requirements for Important-to-Safety (ITS) Safety Class (SC), Quality Level Q, and Seismic Category I
service.

Type 3 HEPA filters provided under this Specification are Non-Important-to-Safety (Non-ITS),
Commercial Material (CM) components and are not credited for seismic purposes (SC-V) unless
otherwise stated in the procurement documentation.

2 Applicable Documents

The following documents form a part of this specification to the extent specified herein. In the event of
conflict between the document referenced herein and the contents of this specification, the Buyer shall be
notified of the conflict.

The latest document edition and addenda shall apply unless otherwise noted.

For the codes and standards listed below, the specific revision or effective date identified, as well as the
specific revision or effective date of codes and standards that they incorporate by reference (daughter
codes and standards) shall be followed. The effective dates and revisions listed in section 2 shall apply to
subsequent references to the codes and standards within this specification.

2.1 ANSI/ASME - American National Standards Institute/American Society of
Mechanical Engineers

2.1.1 ASME AG-1-1997 with ASME AG-la-2000 Addenda, Code on Nuclear Air and Gas
Treatment (Hereinafter referred to as ASME AG-1 or AG-1).
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2.1.2 ASME N509-2002, Nuclear Power Plant Air Cleaning Units and Components.

2.1.3 ASME N510-1989, Reaffinned 1995, Testing of Nuclear Air Treatment Systems.

2.1.4 ASME NQA-1 -89, Quality Assurance Program Requirements for Nuclear Facilities.

2.1.5 UL-586-1990, Underwriters Laboratories Inc., Test Performance of High Efficiency
Particulate, Air Filter Units.

2.1.6 ASME NQA-1 -2004 Quality Assurance Requirements for Nuclear Facility Applicatons.
(Limited Application - Packaging and Storage Requirements Only)

2.1.7 ASME AG-I Section FK, Special HEPA Filters. (Although Section FK was approved by the
ASME Board on Nuclear Codes and Standards on July 21, 2005 and is now considered part of
the AG-1 Code, it has not yet been formally issued in a code addenda. It is available for
reference at: http://cstools.asme.org/csconnect/pdf/ConmitteeFiles/16990.pdf.).

2.2 US Department of Energy Standards

2.2.1 DOE-STD-3020-2005, Specification for HEPA Filters Used by DOE Contractors

2.2.2 DOE-STD-3025-99, Quality Assurance Inspection and Testing of HEPA Filters

2.3 Other Reference Documents and Drawings

2.3.1 24590-WTP-3PS-MKH0-T001, Engineering Specification for HVAC Safe Change HEPA
Filter Housings.

2.3.2 24590-WTP-3PS-MKH0-T0003, Engineering Specification for HVAC Remote Change HEPA
Filter Housings.

2.3.3 24590-WTP-3PS-GOOO-TOOO1, Supplier Quality Assurance Program Requirements.

2.3.4 24590-WTP-3PS-G000-T0003, Engineering Specification for Packaging, Handling and
Storage Requirements.

2.4 Informational Reference Documents

The following codes and standards are not specifically invoked on the RPP-WTP Project, but
were used to the extent referenced herein and/or by ASME AG- 1 as a source of information in
development of technical and performance requirements.

2.4.1 DOE-HDBK-1169-2003, DOE Nuclear Air Cleaning Handbook

2.5 Design Changes Incorporated By Reference

2.5.1 24590-WTP-SDDR-HV-06-00008 (Supercedes 24590-WTP-SDDR-PROC-05-00116)
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3 Design Requirements

Note: References to ASME AG-I Section FK requirements are made throughout this specification.
The Section FK references and requirement excerpts provided herein are not intended to imply
non-applicability of any Section FK requirement that is not specifically included. Unless explicitly
stated otherwise, all ASME AG-1, Section FK requirements apply.

3.1 General

3.1.1 This specification relates to Type 1 and Type 3 circular HEPA filters as specified in ASME
AG-I Section FK. More specifically, the Type 1 HEPA filters are further described as Safe
Change and Remote Change Radial Flow HEPA Filters with a maximum rating of 2,000
ACFM (950 liters per second) per filter and suitable for manual and remote change housing
installations, respectively. The Type 3 HEPA filters are axial flow circular filters with a
maximum rating of 120 ACFM (56 liters per second) and are typically intended for use as
vacuum relief (e.g., bleed) filters for manual housing maintenance. Design of Radial Flow
HEPA Filters shall conform to applicable sections of the documents listed in Section 2 of this
specification.

3.1.2 Safe Change Radial Flow HEPA Filters shall include a gelatinous seal and be suitable for
horizontal installation in multi-filter cabinet style housings specified in 24590-WTP-3PS-
MKHO-TOOOI, Engineering Specification for HVAC Safe Change HEPA Filter Housings.

3.1.3 Type 1 HEPA filter performance requirement design criteria as identified in ASME AG-I
Table FK-4000-4 are specified on the HEPA Filter Data Sheets (Appendix A). Type 3 HEPA
filters used for safe change housing maintenance (e.g., vacuum relief) are not subjected to
deleterious environments.

3.1.4 Remote Change Radial Flow HEPA Filters shall include a gelatinous seal and be suitable for
vertical installation in remotely operated multi-filter cabinet style housings specified in 24590-
WTP-3PS-MKHO-T0003, Engineering Specification for HVAC Remote Change HEPA Filter
Housings.

3.1.5 For design development purposes only, limiting criteria for Remote Change Radial Flow
HEPA Filters are shown in Table 1. These criteria may be superseded by Supplier design
drawings submitted for Buyer review and permission to proceed. The Supplier design
drawings will be used to document the final design.

3.1.6 Design of the Type I (Safe Change and Remote Change Radial Flow) and Type 3 (Circular
Axial Flow) HEPA Filters shall conform to applicable portions of ASME AG-1, Section FK
and applicable portions of the documents listed in Section 2 of this specification. Where
conflicts between the Supplier's design and ASME AG-1, Section FK, exist, the Supplier shall
identify the respective code articles that do not apply and notify the Buyer (i.e., SDDR) prior
to initiation of filter design qualification testing. For filter designs (e.g., Type 3) that have
been previously qualification tested, the Supplier shall notify the Buyer of code conflicts
during design submittal review (e.g., prior to fabrication). Deviations to ASME AG-1 Section
FK requirements identified within this Specification do not require Buyer notification.
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3.1.7 As required by ASME AG-1, Section FK-3130, filter media shall comply with ASME AG-1,
Section FC, Mandatory Appendix FC-I.

3.1.8 Type I filter packs shall comply with ASME AG-1, FK-41 11. Type 3 filter packs shall
comply with ASME AG-1, FK-4114. Other ASME AG-1 Section FK articles pertaining to
filter pack design also apply (e.g., FK-4116, -4120, -4130).

3.1.9 Installation and removal of the safe change filter shall be based on bag-in bag-out procedure.
Installation and removal of the remote change filter shall be based upon use of a sequencing
grapple that is remotely positioned onto the filter using a crane and hook. Reference 2.3.2
provides further information on this remote handling process.

3.1.10 The Safe Change Radial Flow HEPA Filters shall utilize a gel filled channel located on the
inner diameter of the filter inlet. The channel shall be manufactured from ASME AG-I
compatible materials and either fully integrated into the filter inlet flange (preferred) or affixed
in position using a continuous seal weld. The construction method shall ensure that the gel
channel remains in place and does not.contribute to filter bypass during operation or fail
structurally during filter installation and removal.

3.1.11 The Remote Change Radial Flow HEPA Filters shall utilize a gel filled channel located on the
outer diameter of the filter inlet. The channel shall be manufactured from ASME AG-I
compatible materials and either fully integrated into the filter inlet flange (preferred) or affixed
in position using a continuous seal weld. The construction method shall ensure that the gel
channel remains in place and does not contribute to filter bypass during operation or fail
structurally during filter installation and removal. The Supplier shall demonstrate that the
remote change filter design is capable of withstanding the loads applied during remote
manipulation of the filter, without permanent deformation or deterioration of "like-new" filter
performance.

3.1.12 Filter seals shall perform the following functions:

3.1.12.1 Provide a leak tight seal between the filter and the mating surface in the housing.

3.1.12.2 Accommodate maximum fabrication tolerances of the housings mating knife-edge without
compromising seal integrity.

3.1.12.3 The gel seal material shall remain in the gel seal channel during installation and removal
cycles that would be normally expected to occur during operation of the system, as well as
during design basis seismic events.

3.1.13 Handles on Safe Change Radial Flow HEPA Filters used for installation and removal shall:

3.1.13.1 Facilitate manual handling without damage to the filter.

3.1.13.2 Be attached to withstand installation and removal loads.

3.1.14 Grab Rings on Remote Change Radial Flow HEPA Filters used for installation and removal
shall:

3.1.14.1 Facilitate remote mechanical handling without damage to the filter.
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3.1.14.2 Be attached to withstand installation and removal loads.

3.1.14.3 Be compatible with remotely operated mechanical systems (provided by others) to facilitate
insertion and removal operations by remote systems.

3.1.15 Connection fittings selected for fabrication of Type 3 HEPA filters, intended for use as
vacuum relief (e.g., bleed) filters, shall be compatible with the couplers specified for use on
the Safe Change HEPA housings (Reference 2.3.1).

3.1.16 All filters shall be inspected and tested at a DOE FTF prior to Buyer acceptance.

3.2 Performance

The performance of Safe Change and Remote Change Radial Flow HEPA Filters shall conform to
applicable portions of ASME AG-1, Section FK, and applicable portions of the documents listed in
Section 2 of this specification, including, but not limited to the following requirements:

3.2.1 Filter Media Efficiency: ASME AG-1, FK-1 130: 99.97% when tested with an aerosol of
essentially 0.3 micron diameter test aerosol particles.

3.2.2 Seismic: ASME AG-1, FK-4300. Type 1 HEPA filters shall be seismically qualified as part
of the filter housing by the proof testing method in accordance with ASME AG-1, Subarticle
FK-4300 and AA-4350. The acceptance criteria shall be per FK-4300.

3.2.2.1 The specification for the parent piece of equipment (e.g., filter housing) shall be used to
document Buyer seismic test and load criteria to be used for this qualification testing.

3.2.2.2 The Supplier may submit a prior report qualifying use of a filter in a given installation
provided that the Supplier can prove the following:

* The equipment proposed to be used on the WTP Project is identical to that used in the
prior qualification report. If they are not identical, the Seller shall demonstrate how the
differences would not affect the seismic qualification.

* The WTP Project equipment functional requirements during and after the DBE are
similar or less stringent than those in the prior qualification report.

9 Potentially significant aging mechanisms related to equipment performance as identified
for the prior qualification report bound the aging characteristics expected for the given
RPP-WTP system installation.

* The equipment support used in the testing is identical to that proposed for use on the
WTP Project, and, prior qualification report TRS envelopes the WTP RRS.

3.2.2.3 A seismic qualification test plan shall be provided to the Buyer for review and approval
prior to testing. This test plan shall be a submittal requirement of the PPOE specification
and is not a submittal requirement of this specification.
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3.2.3 Qualification Testing: ASME AG-1, FK-5 100: Testing prior to acceptance and production,
and certified by an independent test facility.

3.2.4 Resistance to Airflow: The following alternate criteria are approved for use for Type 1 HEPA
filter designs regarding ASME AG-i Articles FK-4100 and FK-5 110. These resistance criteria
apply when tested in accordance with paragraph FK-5120.

ASME AG-I SECTION FK CODE REQUIREMENT ACCEPTED RPP-WTP REPLACEMENT
SECTION TEXT REQUIREMENT TEXT
FK-4100 "The total media area provided within The total media area provided within the

the filter pack shall be such that the RPP-WTP radial filter pack shall be such that
maximum media velocity is 5 ft/min (1.5 the maximum media velocity is 6.5 ft/min at
m/min) at the rated flow." the rated flow.

Table FK- Type 1 Radial Flow HEPA Filter For Type 1 Remote Change HEPA Filter
4000-1 Nominal Rating: Maximum Resistance Only: Nominal Rating: Maximum Resistance

of 1.3 in.WC at 2000 acfm maximum of 1.55 in.WC at 2000 acfm maximum rated
rated air flow. air flow.

(Note: Table FK-4000-1 requirements
continue to apply as-is to the Type I safe
change HEPA filter.)

3.2.5 Test Aerosol Penetration: ASME AG-1, FK-5120, 0.03% at rated (i.e., maximum) flow rate
and 20% of rated flow rate, where rated flow rate is 2,000 acfm.

3.2.6 Resistance to Rough Handling: ASME AG-1, FK-5130.

3.2.7 Resistance to Pressure: ASME AG-1, FK-5140.

3.2.8 Resistance to Heated Air: ASME AG-1, FK-5150.

3.2.9 Spot Flame Resistance: ASME AG-1, FK-5160.

3.2.10 Supplier performed production inspection and testing shall be in accordance with ASME AG-
1, Subarticles FK-5500 and FK-5600.

Note: All production-testing results are subject to validation through FTF quality assurance
testing.

3.3 Design Conditions

3.3.1 Anticipated filter service conditions are included on the associated HEPA Filter Data Sheet
(Appendix A).

3.3.2 HEPA filters are not to be used for installations where there is a possibility of condensation
forming on them.
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3.4 Temperature

Per ASME AG-1, Sub-subarticle FK- 1121, filters built to Section FK shall be acceptable for
continuous use at a maximum operating temperature of 250*F (121*C). However, extended

service under such conditions can cause accelerated aging of organic materials and may
subsequently contribute to filter failure. Therefore, when specifying filters subject to

operating conditions that may exceed 200*F (93*C) for extended durations, the system

engineer shall consult with the responsible engineer for HEPA filter procurement to ensure

optimum materials and/or system controls are selected.

3.5 Aging

Note: The maximum life for a HEPA filter specified below is based upon guidance in the

DOE Nuclear Air Cleaning Handbook (Reference 2.4.1 section 3.3.8.1).

The maximum total life (storage and in-service) for a HEPA filter is considered to be 10 years

from the date of manufacture for applications in dry systems and 5 years in applications where

the filter has the potential to become wet (e.g., more than once for short periods). If a filter

gets wet, it should be replaced expeditiously.

4 Materials

4.1 Construction

4.1.1 Materials of construction for the Safe Change and Remote Change Radial Flow HEPA Filters

shall conform to ASME AG-1, Section FK, Article 3000, and applicable portions of the
documents listed in Section 2 of this specification.

4.1.1.1 Type 1: ASME AG-1, FK- 1121 Type C media pack with urethane adhesive. Reference the
Material Requisition 24590-QL-MRA-MKH0-00003 for quantity required. This filter type
shall be developed and qualification tested for each type of housing (remote and safe
change).

4.1.1.2 Type 3: ASME AG-1, FK-1 121 Type C media pack with urethane adhesive. Reference the
Material Requisition 24590-QL-MRA-MKH0-00001 for quantity required.

4.1.1.3 Case Material Thickness and Material Type: ASME AG-1, FK-31 10: ASTM A240 Type
304 or 304L (annealed) is preferred, however, alternate materials subject to Article FK-

3220 requirements and Buyer review may be proposed for use.

4.1.1.4 Grilles: ASME AG-1, FK-3170: ASTM F 1267 Type II Class 3 Expanded Stainless Steel
fabricated from Type 304L (annealed) stainless steel sheets as specified in ASTM A666.

4.1.1.5 Gasket Material: ASME AG-1, FK-3122.

4.1.1.6 Media: ASME AG-1, FK-3130 with hydrofluoric acid resistant media formulation (e.g.,
DN703)
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Adhesive: ASME AG-1, FK-3150.

Limiting criteria for Remote Change Radial Flow HEPA Filters are shown in Table 1. These
criteria may be superceded by Supplier design drawing submittals that have been submitted
for Buyer review and permission to proceed. The Supplier design drawings will be used to
document the final design.

4.2 Prohibited Materials

4.2.1 For materials in contact with stainless steel, the following shall apply: Low melting point
metals (i.e., lead, zinc, tin, antimony, cadmium, mercury) shall not exceed 1% by weight, with
mercury not exceeding 50 ppm. Halides shall not exceed 200 ppm. This prohibition applies
to use of tools, fixtures, paints, coatings and sealing compounds, and any other equipment or
materials used by the Supplier during handling, assembly and storage of stainless steel parts or
components.

4.2.2 Asbestos shall not be included in any component of the Safe Change and Remote Change
Radial Flow HEPA Filter.

5 Fabrication

5.1 General

5.1.1

5.1.2

24590-GO4B

Fabrication of the Type I Safe Change and Remote Change Radial Flow HEPA Filters shall
be as specified in ASME AG-1, Article FK-6000 with the following exceptions.

Fabrication of the Type 3 axial flow circular HEPA filters shall be as specified in ASME AG-
1, Article FK-6000 unless otherwise accepted by the Buyer (e.g., Supplier Deviation
Disposition Request).
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4.1.1.7

4.1.2

ASME AG-1 SECTION FK CODE REQUIREMENT ACCEPTED RPP-WTP REPLACEMENT
SECTION TEXT REQUIREMENT TEXT
FK-62 11(a) "Type I filter flange and end cap Type 1 filter flange and end cap tolerances

tolerances shall meet the following shall meet the following criteria: parallel
criteria: parallel within 1/16 in. (1.6 within 1/8 in., flat within 1/16 in."
mm), square to the filter centerline axis
to within 1/16 in (1.6 mm) over the total Circular runout of inlet flange with respect to
filter length, flat within 1/16 (1.6 mm)." outlet end cap shall not exceed 3/32 in.

FK-6212(a) "Type I filter length shall be + 1/16" Type I filter length shall be (+0/-1/8 in.),
(1.6 mm), filter sealing ring diameter circular runout of filter flange with respect to
1/16" (1.6 mm), sealing face diameter the filter end cap shall be within 3/32 in., all
+1/32 in./-0 in. (+0.8 mm/-0 mm), other dimensions +/- 1/16 in. with exception
concentricity shall be 1/16 in. (1.6 mm), that design filter media to grille (i.e.,
all other dimensions ± 1/16 (+1.6 mm)." faceguard) gap shall be +/- 1/8 in. (i.e., to

maintain a minimum media to grille gap of
1/8in.
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6 Tests and Inspections

6.1 General

6.1.1 The test and inspection of Type 1 and Type 3 HEPA Filters shall conform to ASME AG-1,
Article FK-5000.

6.1.2 The Suppliers test and inspection personnel shall be formally trained to perform assigned
duties in accordance with the Suppliers training qualifications program. This program shall be
documented and shall be in accordance with recognized standards.

6.1.3 Type I Safe Change and Remote Change Radial Flow HEPA Filters shall require qualification
testing prior to acceptance and production. Filter testing shall be performed and certified by
an independent test facility as specified by ASME AG-1, Article FK-5 100. Type 3 HEPA
filters may be qualified based on the prior qualification of a similar qualified Type 2 circular
axial flow filter.

6.1.4 Each Type 1 and Type 3 HEPA Filter shall bear the UL-586 label indicating successful
testing of these filter types in conformance with UL procedures as required by ASME AG-1.

6.1.5 Each Type I and Type 3 HEPA Filter manufactured for delivery shall be inspected and
production tested in accordance with ASME AG-1, Sections FK-5500 and FK-5600.The
results of the production test shall be marked on the label of each filter. Additional attributes
to be inspected for Type I HEPA Filters are circular runout and parallelism.

6.1.6 The Supplier shall provide objective evidence acceptable to the Buyer that the requirements of
ASME AG-1 Mandatory Appendix FC-I, Articles 1-3000 and 1-5000 have been satisfied.
Reference AG-1 Mandatory Appendix FC-I-4120.

6.2 Site Tests

Buyer's startup personnel will perform in-place tests after initial installation. Supplier shall provide
startup assistance at Buyer's request.

6.3 DOE Filter Test Facility Quality Assurance Testing

6.3.1 Uniform Commercial Code (UCC) requirements governing acceptance and disposition of
nonconforming goods apply. If during FTF receipt inspection, a filter is identified as damaged
and unacceptable for use, the FTF shall contact the buyer and seller (supplier) and inform
them of the damage immediately.

6.3.2 FTF inspection and testing shall be performed in accordance with DOE-STD-3025-99, Quality
Assurance Inspection and Testing of HEPA Filters. As a condition of acceptance, all
production filters must successfully pass FTF inspection and testing requirements per sections
6 and 7 of DOE-STD-3025-99. Testing at the DOE FTF of filters fabricated to support design
development or qualification is not required unless otherwise requested by the buyer.
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6.3.3 FTF shall prepare a report to document the test results and apply permanent test labels on the
filter case and the filter shipping carton.

6.3.4 Accepted and rejected filters shall be marked in accordance with section 8 of DOE-STD-3025-
99.

6.3.5 If filter(s) fail inspection or testing, the FTF shall notify both the buyer and supplier. The
supplier shall be responsible for either replacing failed filter(s), or crediting the buyer, unless
other accommodations are agreed upon between the buyer and the supplier.

6.3.6 After completion of required inspections and tests, but immediately preceding repackaging of
the filter, FTF personnel shall re-inspect the fluid seal (if so equipped) to verify the gelatinous
seal was not inadvertently damaged during FTF handling.

6.3.7 FTF shall repack accepted filters in a manner comparable to the original packaging received.

6.3.8 FTF activities involving packaging, shipping and storage of HEPA filters shall conform to
ASME AG-I Article FK-7000 requirements (i.e., Level B per NQA-1-2004).

7 Preparation for Shipment

7.1 General

7.1.1 HEPA Filters shall be packaged, shipped, handled and stored in accordance with ASME AG-
1, Article FK-7000, and in accordance with requirements of Reference 2.3.4.

7.2 Filter Marking and Identification

7.2.1 Each HEPA Filtershall be identified in accordance with requirements of ASME AG-1, Section
FK-9100. The marking and labeling requirements of Reference 2.3.4 are also applicable.

7.2.2 Filter nameplates shall be affixed to the filter end cap in the most readily visible location.

7.2.3 In addition to the information required by ASME AG-I FK-9 100, filter labeling shall include
the following information:

* Date of Penetration Test
* Purchase Order (PO) Number and PO Line Item Number
* Procurement Specification Number and Revision
* FTF Test Label (applied by FTF personnel)

7.2.4 Review purchase order to ensure additional filter identification and labeling requirements are
not applicable.

24590-GO4B-F00019 Rev 2 Page 12
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7.3 Package Marking and Identification

7.3.1 Marking and labeling for each filter carton shall conform to the requirements of ASME AG-1
Subarticle FK-9200.

7.3.2 In addition to the information required by ASME AG-I FK-9200, filter package marking shall
include the following information:

* Project Number, Purchase Order (PO) Number and PO Line Item Number
* Filter Serial Number
* Procurement Specification Number and Revision
* FTF Test Label (applied by FTF personnel)
* Marking or label indicating the need for special storage environment (i.e. "Special

Storage Requirements: NQA-l -2004 Level B Storage or equivalent is required.").

7.4 Packaging

7.4.1 Packaging shall be in accordance with ASME AG-1, Section FK-7000. The packaging
requirements of Reference 2.3.4 are also applicable.

7.5 Documentation

7.5.1 Reference Section 10 of this Specification. Shipping documentation shall accurately reflect

specific traceability to the items being shipped.

7.6 Shipping and Handling Instructions

7.6.1 Shipping and Handling of items shall be in accordance with ASME AG-1, Section FK-7000.

7.6.2 Filters shall not be shipped by rail unless prior approval is obtained from the Buyer
(Reference 2.4.1 Appendix A.). For large shipments, it is recommended that the entire
shipment be shipped in a sealed dedicated trailer. At all times, the filters must be handled with
care and oriented properly. Handling requirements (unique to filters) shall be clearly visible
on the shipping carton.

7.6.3 Unless otherwise approved by the buyer, filters shall be shipped palletized or crated to
minimize unit handling, particularly at public carrier interchange points. Standard pallet sizes
shall be used by the supplier.

7.6.4 No other materials shall be placed on top of the filters during shipment. A packing list shall
be glued securely to the outside of one carton. The packing list shall clearly state if the
shipment is a partial shipment. When requested and authorized by the buyer, airfreight
shipments shall also be palletized in accordance with this specification.
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7.6.5 Arrangements shall be made by the Supplier to ensure filters are shipped directly to the DOE-
FTF. Note: Filters fabricated to support design development or qualification are not required
to be shipped to the DOE-FTF.

7.6.6 The carrier shall be instructed that the buyer's personnel will be responsible for unloading
filters at the buyer's receiving facility.

7.6.7 The following information, taken from the content of Appendix A of Reference 2.4.1, is
provided for those arranging shipment of HEPA filters. It should be considered as guidance
information only.

Handling at interchange stations should be controlled to prevent temporary storage in
conditions that would subject the filters to dampness, excessive heat or cold or rapidly
changing temperatures. Proper attention to orientation of the cartons should be maintained
consistent with the filter package instruction. Another control is to require that the filters be
packed properly in a scaled truck-trailer body or in a sealed containerized-freight unit, not to
be opened until arrival at the specified delivery point. Unloading should be performed by
personnel who have been thoroughly instructed in the proper care and handling of HEPA
filters. Mixed-load shipments should be avoided.

7.6.8 The following information, taken from the content of Appendix A of Reference 2.4.1, is
provided for those receiving and unloading HEPA filters. It should be considered as guidance
information only.

As the shipment is being unloaded, each carton should be inspected for external damage and
improper positioning in the cargo space (i.e., the carton placed with arrow direction
horizontally). Damaged cartons, including those with corners dented and those improperly
oriented in the truck, should be set aside for particularly careful inspection of their contents.
Damage will be more prevalent when filter units are loaded with mixed cargoes or are shipped
in a partially loaded carrier. The filter unit must be removed carefully from its carton. The
acceptable method for removal is to open the top flaps of the container after removing the
sealing tape. With flaps folded back, the carton should be inverted or upended gently to place
the exposed end of the filter unit on a flat surface, preferably the floor. The surface must be
clear of protrusions. Withdraw the carton from the filter unit. Attempts to remove the filter
unit from the carton by grasping below the exposed filter case can result in irreparable damage
if fingers puncture the delicate filter materials.

If conflicting handling instructions are provided by the filter manufacturer, the manufacturer's
instructions shall prevail.

7.7 Storage

7.7.1 HEPA Filters shall be stored in a controlled environment consistent with Level B as identified
in ASME AG-1 Article FK-7000 and described in References 2.1.6 and 2.4.1 Appendix A.4.
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8 Quality Assurance

8.1 Supplier Quality Assurance Program

8.1.1 The supplier shall have in place a Quality Assurance program meeting the requirements of
ASME NQA-1-1989 marked as applicable in the Supplier Quality Assurance Program
Requirements Data Sheet attached to the Material Requisition. The Supplier shall submit his
Quality Assurance Manual with the Supplier's bid documentation.

8.1.2 The successful bidder must pass a pre-award survey by the Buyer. Supplier shall demonstrate
that their quality program is in compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet. The Supplier's Quality
Assurance Program, reviewed and accepted by the Buyer, shall apply to every sub-tier
supplier to the Supplier. The Supplier shall allow Bechtel, its agent, and DOE access to their
or any sub-tier supplier's, facility, and records pertaining to the purchase order for the purpose
of Quality Assurance Audits and Surveillance at mutually agreed times.

8.1.3 All items shall be manufactured in accordance with the Supplier's Quality Assurance program
that meets the requirements of ASME NQA-1-1989, and has been previously evaluated and
accepted by the Buyer's Quality Assurance Organization.

8.1.4 Supplier shall submit their Quality Assurance program and work plan to Buyer for approval
and permission to proceed prior to commencement of work. The work plan shall include
documents and procedures to implement the work and include a matrix of essential Quality
Assurance elements cross referenced with the documents/procedures.

8.2 Quality Assurance Requirements Specific to Item

8.2.1 Reiected Filters. The Buyer shall notify the Supplier of rejected filters, including the nature of
the rejection. Unless otherwise negotiated between the Supplier and Buyer, the Supplier shall
provide replacement filters until the stipulated quantity of filters is found acceptable. The
Supplier shall provide, at the discretion of the Buyer, replacement filters and/or credit for any
rejected filters.

8.2.2 The Buyer may elect to have qualification testing or verification of materials performed on
any filters furnished to them. Failure of any filter submitted for qualification testing to meet
specification requirements shall be cause for a reevaluation of the Supplier's quality assurance
program.

8.2.3 Qualification Test Evidence. Upon request, the Supplier shall show documented evidence that
qualification tests have been conducted in accordance with ASME AG-1 Subarticle FK-5 100,
FK-5300 and Mandatory Appendix FC-I.

8.2.4 Identification of Items with Part Number/Model Number. All filters and filter packages shall
be identified with the serial number and model number. Identification shall be in conformance
with sections 7.2 and 7.3 of this specification.
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Note: The following items are necessary to satisfy Buyer G-321-V Form submittal requirements.

8.2.5 Quality Verification Documents shall be submitted in the form and quantities shown on Form
G-321-V, Quality Verification Document Requirements of the procurement package.

8.2.6 Certificate of Conformance (C of C). Each shipment shall be accompanied by one copy of the
Supplier's C of C, which meets or exceeds the requirements of ASME AG-1, Subarticle FK-
8200. The C of C shall include copies of all filter case material certifications.

The Supplier/Manufacturer shall provide documentation that is legible/reproducible.
Supplier's/Manufacturer's authorized representative responsible for quality shall sign the C of
C. The C of C shall indicate the appropriate Purchase Order/Contract Order number under
which the material, equipment, item or service is being supplied.

8.2.7 Identification of Items with Product Data Sheet. The supplier shall submit a legible copy of
the product data sheet (e.g., drawing, catalog page, brochure) that provides adequate
information to enable the Buyer to verify the form and function of the article procured. One
copy of the documentation, unless otherwise specified, shall accompany the applicable item(s)
shipped.

8.2.8 Production Inspection and Test Report. The Supplier shall submit legible, reproducible copies
of the production test results and section 6.1 of this specification. The report(s) shall include
the following:

* Identification of the applicable inspection and/or test procedure utilized.
* Resulting data for all characteristics evaluated, as required by the governing inspection/test

procedure.
* Traceability to the item inspected/tested, (i.e., serial number, part number, etc.).
* Signature of the Supplier's authorized representative or agency that performed the

inspections/tests.
* One copy of the documentation, unless otherwise specified, shall accompany the applicable

item(s) shipped.

8.2.9 Filter Test Facility (FTF) Inspection and Test Report. A report or data sheet prepared by FTF
personnel for each order. Minimum content requirements for this report are contained in
Reference 2.2.2. Also, reference section 6.3.3 of this specification.

8.3 Substitutions

8.3.1 Supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the Supplier shall be required to
describe the recommended disposition based on appropriate analysis. Submittals of request
for deviations from lower-tier suppliers shall be through the prime supplier to the Buyer.

8.3.2 Supplier-proposed deviations from procurement documents shall be initiated by use of the
Supplier Deviation Disposition Request (SDDR) form attached to the Material Requisition.
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8.3.3 As required in ASME AG-I Article FK-5 100, new or revised filter designs shall require
qualification testing prior to acceptance and production. Furthermore, FK-3220 states that
other materials found acceptable by the qualification tests of FK-5000, and the design
requirements of FK-4000 and Section AA will be acceptable for fabrication of HEPA filters.
It is the responsibility of the Supplier to inform the Buyer when Buyer selected designs and/or
materials deviate from these two requirements of ASME AG-1.

9 Configuration Management
Each HEPA Filter shall be tagged in accordance with Section 7.2 of this specification.

10 Documentation and Submittals

10.1 General

Supplier shall submit to Buyer Engineering and Quality Verification documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirements, and Form G-321-V, Quality
Verification Document Requirements, attached to the Material Requisition.

10.2 Submittals

Submittals for HEPA Filters shall include:

10.2.1 Product catalog data sheets with product description, service application, and limitations for
all components.

10.2.2 Materials of construction for all components.

10.2.3 Pressure drop performance curves indicating PRESSURE DROP (Inches WC) versus
FLOWRATE (ACFM).

10.2.4 HEPA filter maximum allowable pressure drop.

10.2.5 Recommended HEPA filter maximum shelf life and basis for this information.

10.2.6 Gasket material radiation tolerance.

10.2.7 Weight.

10.2.8 Filter dimensions.

10.2.9 Material Safety Data Sheets.

10.2.10 Provide manufacturers Certificate of Conformance covering the ASME, ASTM, or other
material specification, grade, class, (as applicable) for each material used in the filter designs..
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10.2.11 Design Qualification Test Report prepared to support qualification of filter designs in
accordance with AG-I Article FK-5100. Provide a Certificate of Conformance with this test
report that summarizes Section FK conformance status of the filter designs. Reference AG-1
Article FK-8200.

10.2.12 The Supplier shall provide objective evidence acceptable to the Buyer that the requirements of
ASME AG-1 Articles 1-3000 and 1-5000 have been satisfied. Reference AG-1 Mandatory
Appendix FC-I-4120.

10.2.13 Copies of the AG-I FK-5600 Production Test results.

10.2.14 Filter Inspection Record and Packaging Certificate to satisfy AG-1 Articles FK-6300 and FK-
5500.

10.3 Drawings

10.3.1 All drawings shall be submitted as CAD drawings in MicroStation, or MicroStation
convertible format.

10.3.2 Drawings showing the following information shall be submitted to Buyer for review prior to
fabrication:

10.3.3 The outline dimensions of the HEPA Filter, including outline and detail drawings for each
component.

10.3.4 Details of construction and fabrication drawings including fabrication tolerances.

10.3.5 The weight of individual components.

10.3.6 The ASTM or equivalent designation for materials.

10.4 Procedures

Procedures to be submitted shall include:

10.4.1 Test procedures to support FK-5 100 Qualification and FK-5600 Production Testing.

10.4.2 Supplier's filter inspection, packaging, and shipping preparation procedure(s) as required to
meet the intent of AG-1 Articles FK-5500, FK-6300 and FK-7000.

10.4.3 Supplier recommendations (e.g., procedure) for receiving inspection and storage.

10.5 Calculations

Calculations to be submitted shall include:

10.5.1 Submit applicable engineering data/calculations/performance charts that demonstrate

compliance with this Specification.
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10.6 Manuals

Manuals and instructions to be submitted shall include:

10.6.1 Quality Assurance Manual.

10.7 Certificates of Conformance

10.7.1 The Supplier shall provide Certificates of Conformance complying with ASME AG-1 FK-
8200. The following clarifications apply:

10.7.1.1 In regard to where conflicts between the Supplier's design and ASME AG-1 Sections FK
exist, the Supplier shall identify the respective code articles that do not apply. This may be
accomplished by direct reference on the Certificate of Conformance to Buyer accepted
submittal drawings and/or Supplier Deviation Disposition Request(s).

10.7.1.2 Copies of all filter case material certifications shall be provided. These certifications shall
state all applicable material standards with year or edition to permit compliance assessment
with Article FK-2000.

10.7.2 Furnish UL-586 certificate to meet evidence requirement of Article FK-5160.

10.8 Schedules

Lists and schedules shall include schedule of engineering, material purchase, and fabrication. Lists and
schedules shall be submitted to the Buyer's Expediter.

10.9 Materials Certificates/Statistics

Reference Section 10.7 of this Specification.

10.10 Data

10.10.1 The Supplier shall provide HEPA Filter performance data sheets and/or design drawings that
include the following data.

10.10.1.1 Name of manufacturer, make, model number

10.10.1.2 Media area

10.10.1.3 Pleat depth, pleat length

10.10.1.4 Capacity, initial resistance, temperature rating

10.10.1.5 Dimensions with fabrication tolerances

10.10.1.6 Seal diameter

10.10.1.7 Weight
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10.10.1.8 Materials of construction

10.10.1.9 Sealant type

10.10.1.10 Gasket materials
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Remote Change Radial Flow HEPA Filter Limiting Criteria

24590-GO4B-F00019 Rev 2

Criteria Basis Statement

The outer diameter (OD) of the filter, inclusive of Export of waste filter from facility C5 cave
all design features (e.g. seal channel) and requires use of remote equipment, export
fabrication tolerances shall not exceed 21 inches. basket, and 55 gallon waste container. This

process limits the dimensions of the waste item
(i.e. filter).

The length of the filter, inclusive of all design The current design of the export basket limits

features and fabrication tolerances shall not exceed the filter size which may be inserted into the

26-1/2 inches. basket. The basket is inserted into a 55 gallon
waste container.
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Appendix A:

HEPA Filter Data Sheet
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HEPA FILTER DATA SHEET MR No. Page 1 of 2
FOR STANDARD NUCLEAR GRADE HEPA 24590-QL-MRA-MKHO-00003
FILTERS (ASME AG- SECTION FK DATA SHEET No. / Rev.
COMPUANT FILTERS) 24590-###-MKD-###-##### / Rev.#

Quality Level Q (no exceptions)
Service / Application: Generic (RPP-WTP) [ Yes
Note: Facility, System, Room and PPOE Spare Part? E No
Number required only for filters designated as Dedicated Facility Spare U Yes
Dedicated Facility Spare Parts - Part? [1 No
RPP-WTP Facility & System: Potential for Wetting? L NoFacility Rm # (where PPOE is located):_ [: No
PPOE Number: Potential for Corrosive 0 Yes

Filter Type (1 or 3 Only):_Potential exposure to o Yes
Safe or Remote Change (NA for Type 3): .oHnaci ? s No

Potential exposure to HF 0 Yes

Filter Quantity: acid? ] No
Potental for lHgh El Yes

Parent Piece of Equipment (PPOE) Temperature (>200"F) E] No
Recommended Manufacturer:

Recommended Manufacturer's part number_
Manufacturer's part number (as furnished): *

ASME AG-1 Table FK-4000-4 Performance Requirements
(Note: Completion of this section not required for Type 3 Safe Change Housing Vacuum Relief Filters)

Temperature Normal Operating "F (OC):
(Max. Continuous Minimum Operating "F (0C): Maximum Operating *F (*C):
Rating is 250"F) Duration for Minimum: and: Maxiumum

Temperatures
Note(s):

Airflow R Normal Operating: scfm acfm

(Type I Max. Rating s
is 2,000 acfm / filter) -Maxinaum: scfm : acfm
__2_________ Temperature and Pressure for Standard Conditions: OF atm

Note(s):
Relative Humidity [ Minimum: % Maximum: %
Note(s):
Chemical Exposure Normal operating condition:
(Concentration data
for corrosive Upset condition & duration:
environments)
Note(s): Filter media is glass (boron silicate microfiber formed into paper with an acrylic latex polymer
binder) and contains silicone for water repellency. Acid resistance obtained with addition ofNomex4D.

Radiological dose level (mremlhr):
Radiation Total integrated dose for 10 yr filter life (rads):

Radiation Limits: 2.0 x 10'rads integrated dose

Note(s): Limit based upon radiation affect on Blu-Jel® sealing properties.
Biological Exposure

Ref. 24590-WTF-3PS-M1KH0-T0002 Rev. 2
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HEPA FILTER DATA SHEET MR No. Page 2 of 2
FOR STANDARD NUCLEAR GRADE HEPA 2459-QL-MRA-MKHO-00003
FILTERS (ASME AG-1 SECTION FK DATA SHEET No. / Rev.
COMPLIANT FILTERS) 24590-##-MKD-###-##### / Rev.#

Note(s):

Additional Instructions:

0 Issued for Purchase P Sullivan
Rev Date Purpose Originator Checker Approver R.

Aproval

Ref. 24590-WTP-3PS-MKH0-T0002 Rev. 2
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* All Filters shall be tested at the DOE Filter Test Facility (FTF)
* Filters must be tested per UL 586. Objective evidence shall include a UL-586 label.
* FILTERS SHALL BE IN ACCORDANCE WITH SPECIFICATION 24590-WTP-3PS-MKH0-

T0002 AND BUYER ACCEPTED SUPPLIER SUBMITTAL DRAWINGS.
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General Centrifugal Pumps to Meet Requirements of ASME

B73.1M-2001 and ASME B73.2M-2003 for Commercial (CM)
Components

Revision History

Revision Reason for Revision

0 Issued for Use

I Reissued for Use with General Revisions

2 Incorporate the following SCNs:

24590-WTP-3PN-MPCO-00007, -00010, -00012, -00014, -00015, -00020, & 00021

Incorporate the following SDDRs:

24590-WTP-SDDR-PROC-05-00097, 24590-WTP-SDDR-PROC-04-00614, -04-00659, -04-00660, -04-00804, -04-
00895, -04-00928, -04-01117, & -05-00039 and 24590-WTP-SDDR-PROC-05-00096

3 Used current templates for specification cover sheet and specification; Revised sections 1.1, 1.2.5, 2.2, 3.2.1, 3.2.2, 3.5.5,
4.2.1, 5.2.1, 10.1.1, 10.2.9, 10.2.11; 10.2.12; Added section 2.4; Deleted sections 6.6.3, 7.4.3
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ASME B73.1M-2001 and ASME B73.2M-2003 for
Commercial (CM) Components

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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24590-WTP-3PS-MPCO-T0002, Rev 3
General Centrifugal Pumps to Meet Requirements of

ASME B73.1M-2001 and ASME B73.2M-2003 for
Commercial (CM) Components

1 Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste

treatment facilities where the U.S. Department of Energy (DOE) Hanford Site tank waste will be
put into stable glass form. The WTP Contractor will design, build and start-up the WTP
pretreatment and vitrification facilities for the DOE Office of River Protection. The waste
treatment facilities will pretreat and immobilize the low-activity waste and high-level waste
currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia
River, north of the city of Richland, Washington. The WTP Facility will be constructed at the
east-end of the 200 East Area of the Hanford Site. The Counties of Benton, Franklin, and Grant
surround the Hanford Site.

1.2 Equipment, Material, and Services Required

Seller shall design, fabricate and test, centrifugal pumps and accessories in accordance with
ANSI/ASME Standards B73.1M & B73.2M including:

1.2.1 Horizontal centrifugal pumps complete with electric motor, baseplate, and accessories as

specified in individual Pump Data Sheets.

1.2.2 Vertical in-line centrifugal pumps complete with electric motor and accessories as specified in
individual Pump Data Sheets.

1.2.3 Specific modifications to pump, attachments, baseplate, baseplate attachments, electric motor,
and/or electric motor attachments are detailed in individual Pump Data Sheets.

1.2.4 Deleted

1.2.5 Stainless steel (SS) shim packs for each foot mounting position for each pump and driver.
The shims shall be cut and slotted to match each support baseplate. Unless otherwise agreed
to by the Buyer, each shim pack shall contain the following:

1 each SS shim 0.250" in thickness
2 each SS shim 0.125" in thickness
2 each SS shim 0.0625" in thickness
2 each SS shim 0.040" in thickness
2 each SS shim 0.0 10" in thickness
2 each SS shim 0.005" in thickness

1.3 Work by Others

1.3.1 Material unloading and storage at job site
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General Centrifugal Pumps to Meet Requirements of

ASME B73.1M-2001 and ASME B73.2M-2003 for
Commercial (CM) Components

1.3.2 Installation labor

1.3.3 External piping

1.3.4 Electrical power supply

1.3.5 Wiring external to the pump

1.3.6 Motor starters (except adjustable speed drive motors)

1.4 Definitions and Acronyms

1.4.1 Definitions - See ANSI/ASME B73.1M and ANSI/ASME B73.2M and:

Buyer

Bechtel National Inc. for the WTP.

Seller

Designer, manufacturer, fabricator, vendor, supplier, bidder who provides equipment,
components, services or other products for delivery or direct benefit to the Buyer.

1.4.2 Acronyms of Organizations and Terms

ABMA American Bearing Manufacturers Association

AIHA American Industrial Hygiene Association

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

AWS American Welding Society

BEP Best Efficiency Point

NEMA National Electrical Manufacturers Association

NPSH Net Positive Suction Head

PIP Process Industry Practices

Page 2
24590-GO4B-F00019 Rev 4 (2/1212008) Ref: 24590-WTP-3DP-GO4B-00049



24590-WTP-3PS-MPCO-T0002, Rev 3
General Centrifugal Pumps to Meet Requirements of

ASME B73.1M-2001 and ASME B73.2M-2003 for
Commercial (CM) Components

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the applicable referenced codes, standards and
documents listed below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. If a date or revision is not listed, the latest issue
including addenda at the time of Request for Quote (RFQ) shall apply, except for material
standards where the Seller ensures that the revision associated with currently
available material is acceptable for the intended use of the material. When more
than one code, standard, or referenced document covers the same topic, the requirements for
all must be met with the most stringent combination of requirements.

2.2 Codes and Industry Standards

ANSI/ASME B73.1M

ANSI/ASME B73.2M

ANSIIASME B 16.1

ANSIIASME B16.5

ANSIIABMA 9

ANSIIABMA 11

ANSI/ASME B 15.1

ASME B 1.1

ASME Section VIII,
Division 1

ASME Section IX

PIP RESP002

UBC

Specification for Horizontal End Suction Centrifugal Pumpsfor
Chemical Process - 2001

Specification for Vertical In-Line Centrifugal Pumps for Chemical
Process - 2003

Cast Iron Pipe Flanges and Flanged Fittings

Pipe Flanges and Flanged Fittings

Load Ratings and Fatigue Life for Ball Bearings

Load Ratings and Fatigue Life for Roller Bearings

Safety Standard for Mechanical Power Transmission Apparatus

Unified Inch Screw Threads

American Society of Mechanical Engineers, Boiler and Pressure Vessel
Code, Section VIII, Division 1, "Rules for Construction of Pressure
Vessels"

BPVC Section IX, Qualification Standard for Welding and Brazing
Procedures, Welders, Brazers, and Welding and Brazing Operators

Deleted

Design of ASME B73.1 and General Purpose Pump Baseplates

Deleted

Deleted

Uniform Building Code - 1997

Deleted
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Deleted

Hydraulic Institute StandardsHIS

Deleted

2.3 Reference Documents

24590-WTP-3PS-G000-T0001

24590-WTP-3PS-GOOO-T0002

24590-WTP-3PS-GOOO-T0003

24590-WTP-3PS-EVV1-T0001

24590-WTP-3PS-MUMI-TOO01

24590-WTP-3PS-MUMI-T0002

24590-WTP-3PS-FB1-TOO01

2.4 Government Documents

40 CFR 264

29 CFR 1910

General Specification for Supplier Quality Assurance
Program Requirements

Specification for Positive Material Identification (PMI)

General Specification for Packaging, Shipping, Handling
and Storage Requirements

Engineering Specification for Low Voltage Adjustable
Speed Drives

Specification for Medium Voltage Induction Motors

Specification for Low Voltage Induction Motors

Engineering Specificationfor Structural Design Loads
for Seismic Category I1 & IV Equipment and Tanks

Code of Federal Regulations Part 264-Standards for Owners and
Operators of Hazardous Waste Treatment, Storage and Disposal
Facilities

Code of Federal Regulations Part 1910-Occupational Safety and
Health Standards (OSHA) - 1995

3 Design Requirements

3.1 Basic Function

3.1.1 The centrifugal pumps shall provide motive force required to move various process liquids
(defined in individual Pump Data Sheets) in the facilities that make up the WTP Project.

3.2 Performance

3.2.1 Pump head capacity characteristic curves shall be selected to rise continuously as flow is
reduced to shutoff. Head rise to shut-off shall be at least 10 % of the head at the rated
capacity.
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24590-WTP-3PS-MPCO-T0002, Rev 3
General Centrifugal Pumps to Meet Requirements of

ASME B73.1M-2001 and ASME B73.2M-2003 for
Commercial (CM) Components

3.2.2 Pump shall be capable of a minimum head increase of 5 % at the rated flow by installing a
new impeller, up to the maximum allowable shown on the Seller's typical pump curves.

3.2.3 The net positive suction head (NPSH) available shall exceed the NPSH required by at least 3
ft from minimum continuous flow to 110 % of rated operating point.

3.2.4 Pumps with suction Specific Speeds (Ns) greater than 11,000 require approval from the
Buyer.

3.2.5 Both the normal and rated flow rates shall be within the acceptable and preferred flow rate
ranges established in Figure 1. Buyer approval is required before deviating from this chart.

3.3 Design Conditions

3.3.1 Equipment and accessories are to be used in a plant with a design life of 40 years. The design
objective for pumps purchased to this Specification shall be 40 years of useful life with
periodic maintenance as recommended by the Seller. Maintainable items will be specified for
cost-effective design lives taking into account current technology and standards.

3.3.2 Specific design conditions shall be detailed in individual Pump Data Sheets for each pump.

3.4 Environmental Conditions

3.4.1 Pumps shall be subjected to the operating conditions specified in individual Pump Data
Sheets.

3.4.2 When noted in individual Pump Data Sheets, the seal elastomer components shall use
radiation-tolerant materials.

When noted in individual Pump Data Sheets, bearings may require special radiation resistant lubricants.

3.5 Mechanical Requirements

3.5.1 See individual Pump Data Sheets.

3.5.2 Suction and discharge nozzles shall be flanged in accordance with ANSI/ASME B73. IM,
[paragraph 4.2] and/or ANSI/ASME B73.2M, [paragraph 4.2]. See individual Pump Data
Sheets for additional requirements.

3.5.3 Modifications and/or special nozzle configurations are specified in individual Pump Data
Sheets.

3.5.4 Seal gland shall be as specified in ANSI/ASME B73. IM, [paragraph 4.6.6] or ANSI/ASME
B73.2M, [paragraph 4.6.6]. For services where the pump case is a higher grade alloy, the seal
gland shall be of the same material as the pump case or an alloy of greater corrosion
resistance. See paragraph 6.5 of this specification for positive material identification
requirements.
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3.5.5 Unless otherwise specified, horizontal end suction centrifugal pumps shall be supplied with
suitable baseplates designed for grouting in accordance with reference PIP RESP002
[section 4].

3.5.6 The underside of fabricated baseplates, beneath pump and driver supports, shall have
reinforcing cross members welded to full depth. The members shall be shaped to be held in
position by the grout. All welding shall be continuous. Stitch welding, top or bottom, is
unacceptable.

3.6 Loadings

3.6.1 Seller shall submit allowable flange loadings to Buyer for review.

3.6.2 Pumps shall be designed for seismic loads as specified in the individual Pump Data Sheets.
Design loads shall be calculated in accordance with Engineering Specificationfor Structural
Design Loads for Seismic Category III & IV Equipment and Tanks ( 24590-WTP-3PS-FBO1-
T0001).

3.7 Electric Motors

3.7.1 Medium and Low Voltage Induction Motors shall conform to specifications Specification for
Medium Voltage Motors (24590-WTP-3PS-MU MI-TOOO1) and Specification for Low Voltage
Motors (24590-WTP-3PS-MUMI-T0002) respectively.

3.7.2 Adjustable speed drives shall be in accordance with Engineering Specificationfor Low
Voltage Adjustable Speed Drives (24590-WTP-3PS-EVVI-TOOO1).

3.7.3 Electric Motors shall be sized so that they are not overloaded at any point on the performance
curve.

3.7.4 For other requirements see individual motor data sheets, if provided; otherwise see additional
motor specifications listed in the individual pump data sheets.

3.8 Instrumentation and Control Requirements

3.8.1 Barrier fluid systems, when specified in individual Pump Data Sheets, shall be equipped with
seal failure detection as required by 40 CFR 264. Switch supplied shall be a single pole
double throw (SPDT), hermetically sealed dry contact design suitable for the environmental
conditions where it is located.

3.8.2 Seal failure detection on barrier fluid systems, shall include discreet contacts for Buyer's
external alarm as required by 40 CFR 264.

3.9 Accessibility and Maintenance

3.9.1 Frequency of inspection and maintenance intervals shall be in accordance with equipment
Seller's recommendations or as required by plant maintenance.
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3.9.2 Buyer's layout specifies access and space requirements to facilitate maintenance during
normal plant operation or scheduled shutdown.

3.9.3 Detailed drawings of facility specific maintenance equipment requirements, if any, are
referenced in individual pump data sheets.

3.9.4 Seller shall advise recommended screen size or perforation size in startup strainers for each
pump application.

4 Materials

4.1 Construction

4.1.1 See individual Pump Data Sheets.

4.1.2 Horizontal end suction centrifugal pump construction shall be in accordance with
ANSI/ASME B73.1M.

4.1.3 Vertical in-line centrifugal pump construction shall be in accordance with ANSI/ASME
B73.2M.

4.1.4 Restrictions to repair of pressure containing or wetted parts shall be in accordance with
ANSI/ASME B73.1M [paragraph 4.8] and/or ANSI/ASME B73.2M [paragraph 4.8].

4.2 Prohibited Materials

4.2.1 Bronze, copper, lead, zinc, tin, antimony, cadmium, their alloys or materials containing such
metals as their basic constituents, or molybdenum and halogens, shall not be used in direct
contact with stainless steel, with the exception of oil impregnated bronze bearings. This
prohibition applies to the use of tools, fixtures, paints, coatings and sealing compounds, and
any other equipment or materials used by the Seller in handling, assembly and storage of
stainless steel parts or components.

4.2.2 The use of asbestos is prohibited.

4.3 Special Requirements

Special conditions and requirements, if any, are detailed in individual pump data sheets.

4.4 Storage of Special Materials (e.g., Stainless Steel) Prior to Work

Storage of Special Materials (Seller's Location) shall be in accordance with the Seller's QAP
and General Specification for Packaging, Shipping, Handling and Storage Requirements
(24590-WTP-3PS-GOOO-T0003).
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5 Fabrication

5.1 Welding

5.1.1 Weld repairs required to certify pressure containing parts shall be performed and inspected by
qualified operators using procedures which are qualified in accordance with Section VIII,
Division 1 and Section IX of the ASME Code.

5.1.2 Weld repair records shall be included with document submittal package.

5.2 Assembly

5.2.1 Pump and driver mounted by the Seller shall be properly aligned prior to shipment. To ensure
final alignment can be achieved in the field, the equipment Seller shall align the pump and
driver within 0.002 inch parallel offset. The driver shall not be bolt bound in any direction
and hold down bolts shall not be undercut or undersized to relieve this condition.

5.2.2 Each pump, motor and baseplate assembly shall include all components and accessories fully
assembled, piped and wired, requiring only setting on the foundation and connecting Buyer's
piping, electrical, and control systems.

6 Tests and Inspections

6.1 Personnel Qualifications

Seller's inspection and test personnel qualifications shall be verified by Buyer's supplier quality

representative.

6.2 Non-Destructive Examinations

Hydrostatic tests on machined parts shall be in accordance with ANSI/ASME B73.1M,
[paragraph 5.2.1] or ANSI/ASME B73.2M, [paragraph 5.2.1]. See individual pump data sheets
for additional tests.

6.3 Shop Tests

6.3.1 Buyer's inspection plan shall indicate tests and inspections to be witnessed. The individual

Pump Data Sheets may further define inspection, test requirements, and pump media type.

6.3.2 Pump performance tests shall be performed per Hydraulic Institute Standards (HIS) as
required by ANSIIASME B73.1M [paragraph 5.2] or ANSI/ASME B73.2M [paragraph 5.2].

6.3.3 Hydrostatic testing of equipment shall be performed using potable water with chlorine content
of no more than 50 ppm.
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6.4 Site Tests

Buyer's startup personnel shall perform field tests after installation. Buyer may request Seller's
assistance during startup at no additional cost.

6.5 Positive Material Identification

Positive material identification (PMI) shall be performed in accordance with Specificationfor
Positive Material Identification (PMI) (24590-WTP-3PS-GOOO-T0002).

6.6 Safety Requirements

6.6.1 See individual pump data sheets for specific safety requirements.

6.6.2 Safety guards shall be furnished in accordance with ANSI/ASME B73.1M, [paragraph 4.12. 1]
or ANSI/ASME B73.2M [paragraph 4.12.1].

6.6.3 Deleted

7 Preparation for Shipment

7.1 Cleanliness

All dirt, oil, grease, loose mill scale, weld splatter and other foreign matter shall be removed
from all surfaces in accordance with General Specification for Packaging, Handling and Storage

Requirements.

7.2 Painting

Manufacturer's standard procedures shall be submitted for Buyer's review.

7.3 Tagging

7.3.1 Nameplate shall be provided and attached as specified in of ANSI/ASME B73.lM [paragraph
5.3] or ANSI/ASME B73.2M [paragraph 5.3].

7.3.2 Buyer's equipment number listed on the individual pump data sheets shall be included on
nameplate.

7.3.3 Buyer's instrument tag numbers listed on the individual instrument data sheets shall be
included on name tags affixed to instruments. Seller shall supply stainless steel wired
instrument tags engraved with Buyer's purchase order number, item number, and instrument
tag number.
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7.4 Packaging

7.4.1 All equipment shall be packed, securely anchored, and protected for shipment in accordance
with General Specification for Packaging, Handling, and Storage Requirements. Non-
mounted drivers (if approved by Buyer) shall be shipped along with the main pump assembly
unless otherwise agreed by Buyer or specified on individual pump data sheets.

7.4.2 Pumps, drive motors, and all furnished auxiliaries shall be shipped fully assembled on their
specific baseplates. Special applications requiring different shipping instructions are detailed
in individual pump data sheets.

7.4.3 Deleted

8 Quality Assurance

8.1 QA Requirements Specific to Item(s) or Service

8.1.1 The Seller's quality assurance program (QAP) requirements are included in General
Specification for Supplier Quality Assurance Program Requirements (24590-WTP-3PS-GOOO-
T0001).

8.1.2 Seller's QAP manual shall be submitted to Buyer for review in accordance with General
Specification for Supplier Quality Assurance Program Requirement.

8.2 Program QA Elements

Seller's QAP, at a minimum shall contain the requirements detailed in the Supplier QAP requirements
data sheets listed in Section 2 of the material requisition.

9 Configuration Management
Equipment covered by this Specification is identified with equipment numbers listed in individual pump
data sheets. Each item is identified in accordance with Tagging in Paragraph 7.3 of this specification.

10 Documentation and Submittals

10.1 General

10.1.1 Documents required by Buyer shall be made available in as prescribed in Appendix A of
ANSI/ASME B73.lM and/or ANSI/ASME B73.2M. See section 3 of the Material
Requisition for submittal format requirements.
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10.1.2 Submittals and document quantities including drawings, installation procedures, inspection
and test reports, calculations, manuals, certificates of conformance, schedules and material
certificates are detailed in section 3 (G-32 1 -E Form) of the material requisition.

10.2 Submittals

10.2.1 Drawings

Drawings shall be inclusive of all following requirements:

10.2.2 Outline drawings of pump assembly, including outline and detail drawings for each

component as follows:

" Pump
" Motor
* Seal
" Coupling

10.2.3 Mounting dimensions and information required for the design of supports and foundations

10.2.4 Locations and identification of parts included in the parts list

10.2.5 Wiring, schematic diagrams and data; diagrams including wire gauges applicable to the
supplied units only; external connections for power and measurement shown on these
diagrams; submittals to meeting requirements specified in Specification for Medium Voltage

Motors (24590-WTP-3PS-MUMI-TOOO1, paragraph 10.1) or Specification for Low Voltage
Motors (24590-WTP-3PS-MUMI-T0002, paragraph 10.1) as applicable

10.2.6 Pump performance curve showing NPSH required, horsepower, efficiency, flow vs. head at
applicable speeds

10.2.7 Drawing submittal requirements as shown on G-321-E form of the material requisition

10.2.8 Mechanical seal drawing for pumps specified in individual pump data sheets

10.2.9 Parts List

A list of all pump parts for start-up and 1-year operation shall be provided by Seller as prescribed in
ANSI/ASME B73.1M or ANSI/ASME B73.2M. Seller shall identify useful shelf life and storage
requirements of parts anticipated to have functional life spans shorter than the pump design life.

10.2.10 Inspection and Test Reports

Seller shall provide test reports in accordance with ANSI/ASME B73.1M [paragraph 5.2] or
ANSI/ASME B73.2M [paragraph 5.2]. See section 5 and section 3 of the material requisition.
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10.2.11 Forces and Moments

Allowable external forces and moments on pump nozzles shall be provided as prescribed in ANSI/ASME
B73.1M [paragraph 5.1.2] and/or ANSI/ASME B73.2M [paragraph 5.1.2].

10.2.12 Manuals

Manuals shall be supplied to provide information on the correct installation, operation, and maintenance
of the pump assembly. Manuals shall be as prescribed in ANSI/ASME B73.1M [paragraph 7.3.8] or
ANSI/ASME B73.2M [paragraph 7.3.8].

10.2.13 Schedules

Seller shall provide fabrication and delivery schedule and progress reports for pumps described in
individual pump data sheets. See section 3 of the material requisition for submittal requirements.

11 Design Changes Incorporated by Reference

24590-WTP-SDDR-PROC-04-00614

24590-WTP-SDDR-PROC-04-00659

24590-WTP-SDDR-PROC-04-00660

24590-WTP-SDDR-PROC-04-00804

24590-WTP-SDDR-PROC-04-00895

24590-WTP-SDDR-PROC-04-00928

24590-WTP-SDDR-PROC-04-01117

24590-WTP-SDDR-PROC-05-00039

24590-WTP-SDDR-PROC-05-00097
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24590-WTP-3PS-MPCO-T0003, Rev 2
Sealless Centrifugal Pumps to Meet Requirements of API

Standard 685, First Edition, for Quality Level Q

Revision History

Revision Reason for Revision

0 Issue for Use

I Issue to incorporate requirements of DVR # 24590-WTP-DVR-M-04-0004 (report #DVIR-PMP-

025), SCNs 24590-WTP-3PN-MPCO-00001, 24590-WTP-3PN-MPCO-00003, 24590-WTP-3PN-

MPCO-0001 1, & 24590-WTP-3PN-MPCO-00018

2 Issued to incorporate SCNs 24590-WTP-3PN-MPCO-00027, 24590-WTP-3PN-MPCO-00029,

an d sD1; 215900 3A=- SDR M 05i 00P419, 2 4 5 9 0 W B C R-M- 06 0& 369; Added dBA and

SRD acronyms in section 1.4.3; Deleted section 2.3.6; Deleted "or other low melting point metals"

in section 4.2.1; Deleted 'QL-l' or 'QL-2' in and replaced with 'Q' on cover sheet and in sections

3.11,3.6.3 and 8.2; Deleted section 3.7.3; Appendix A second paragraph, second line, added 'SRD'.
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1 Scope

1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (WTP) is a complex of waste treatment facilities
where the US Department of Energy (DOE) Hanford Site tank waste will be put into stable glass form.
TheWTP Contractor will design, build and start-up the WTP pretreatment and vitrification facilities for
the DOE Office of River Protection (ORP). The waste treatment facilities will pretreat and immobilize
the low-activity waste (LAW) and high-level waste (HLW) currently stored in underground storage tanks
at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of the city of Richland, Washington. The WTP Facility will be constructed at the east-end of the
200 East Area of the Hanford Site. The counties of Benton, Franklin, and Grant surround the Hanford
Site.

1.2 Equipment, Material, and Services Required

Design, furnish materials, fabricate, assemble, test and deliver sealless centrifugal pumps and accessories
in accordance with this specification, including:

1.2.1 Sealless Centrifugal pumps, each complete with electric motor and accessories
specified on the individual Pump Data Sheets per API Standard 685, 1st Edition and
individual Motor Data Sheets, if provided.

1.2.2 Stainless steel shim packs shall be furnished for each foot mounting position for each
pump and driver. The shims shall be cut and slotted to match each support baseplate.
Each shim pack shall contain:

1 each SS shim 0.250" in thickness
2 each SS shim 0.125" in thickness
2 each SS shim 0.0625" in thickness
2 each SS shim 0.040" in thickness
2 each SS shim 0.010" in thickness
2 each SS shim 0.005" in thickness

1.2.3 Services of an installation supervisor when required.

1.2.4 Sets of all special tools required for installation and maintenance. The order will
specify the quantity of tool sets to be furnished.

1.2.5 One lot of consumable spare parts per item for start up and one year operation.
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1.2.6 Each pump, motor and baseplate assembly shall include all components and

accessories fully assembled, piped and wired, requiring only setting on the foundation

and connecting to the Buyer's piping, electrical and control systems.

1.2.7 The Seller shall advise recommended openings in start-up strainers for each pump

application.

1.3 Work by Others

1.3.1 Material unloading and storage at jobsite

1.3.2 Installation labor

1.3.3 Foundation and anchor bolts

1.3.4 Interconnecting pipework external to unit

1.3.5 Electric power supply and connection

1.3.6 Wiring external to pump and driver

1.3.7 Motor starters

1.4 Definitions and Acronyms

1.4.1 Definitions - API Standard 685 is the same as API 685 or API Standard 685-2000,
referenced in the following sections of this specification:

Deleted

1.4.2 Acronyms of Organizations

Deleted

Deleted

ANSI American National Standards Institute

API American Petroleum Institute

ASME American Society of Mechanical Engineers

ASNT American Society for Nondestructive Testing

Deleted

Deleted

Deleted

Deleted
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Deleted

1.4.3 Other Acronyms

BPVC Boiler and Pressure Vessel Code (ASME)

CFR Code of Federal Regulations

LAW Low-Activity Waste

HLW High Level Waste

WTP Waste Treatment Plant

RFQ Request for Quote

BEP Best Efficiency Point

GPM Gallons Per Minute

NPSH Net Positive Suction Head

NPSHR Net Positive Suction Head Required

QAP Quality Assurance Program

NDE Non-Destructive Examination

SRD Safety Requirements Document

dBA Decibels

1.5 Safety/Quality Classifications

Quality Level and Seismic Category of each pump described in this specification will be on the
individual Pump Data Sheets.

2 Applicable Documents

2.1 Codes

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents
listed below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code,
industry standard, or reference document, only those chapters, sections, parts, or
paragraphs of the document are applicable and shall be applied. If a date or revision is
not listed, the latest issue, including addenda, at the time of Request for Quote (RFQ)
shall apply. When more than one code, standard, or referenced document covers the
same topic, the requirements for all must be met with the most stringent governing.

2.2 Industry Standards

Includes but not limited to:
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2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

2.2.11

2.2.12

2.2.13

2.2.14

2.2.15

2.2.16

2.2.17

2.2.18

2.2.19

2.2.20

2.2.21

2.2.22
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Deleted

Deleted

Deleted

Deleted

Deleted

API Std. 685 -2000, 1st Ed. - Sealless Centrifugal Pumps for Petroleum, Heavy Duty
Chemical, and Gas Industry Services, as tailored in Appendix A.

Deleted

Deleted

Deleted

Deleted

Deleted

Deleted

Deleted

ASNT SNT-TC-IA, June, 1980 Edition through 2001 Edition - Personnel

Qualification and Certification in Nondestructive Testing

Deleted

Deleted

Deleted

Deleted

Deleted

Deleted

ASME B31.3-1996, Process Piping

ASME Section VIII, Div 1, Rules for Construction of Pressure Vessels
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1.1.1 ASME Section II, Div 1, Materials

1.1.1 ASME Section V, Nondestructive Examination

1.1.1 ASME Section IX, Welding and Brazing Qualifications

2.3 Engineering Standards

2.3.1 24590-WTP-3PS-GOOO-TOO01, General Specification for Supplier Quality Assurance
Program Requirements

2.3.2 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material
Identification (PMI) for Shop Fabrication

2.3.3 24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling
and Storage Requirements

2.3.4 24590-WTP-3PS-MUMI-TOO01, Engineering Specification for Medium Voltage
Induction Motors

2.3.5 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction
Motors

2.3.6 Deleted

2.3.7 24590-WTP-3PS-SS90-TOOO1, Engineering Specification for Seismic Qualification of
Seismic Category I/II Equipment and Tanks

2.3.8 24590-WTP-3PS-FB1-TOOO1, Engineering Specification for Structural Design Loads
for Seismic Category III & IV Equipment and Tanks

3 Design Requirements

3.1 Basic Function

3.1.1 These centrifugal pumps will move liquids to/from/between locations that require a Q
pump.

3.1.2 The pumps may be located in "hot cells" which will require remote maintenance and
handling design features. (See the individual Pump Data Sheets.)
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3.2 Performance

See the individual Pump Data Sheets.

3.3 Design Conditions

3.3.1 See the individual Pump Data Sheets.

3.3.2 The equipment and appurtenances will be used in a plant that has a nominal design life
of 40 years. The design objective for these centrifugal pumps shall be based on a
useful life expectancy of 40 years with periodic maintenance as recommended by the
Seller.

3.3.3 This (Bechtel WTP) specification covers the minimum requirements for sealless
centrifugal pumps designed in accordance with API Standard 685, First Edition,
Sealless Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas Industry
Services as modified by this section. Bulleted items in API 685 not addressed in this
specification shall have the decisions noted on the individual Pump Data Sheets.

The term "Seller" in this specification is equivalent to "Vendor" in API 685. The term
"Buyer" in this specification is equivalent to "Purchaser" in API 685.

API 685 Paragraph Numbers

The paragraph numbers in this section correspond to those in API 685 and each of the paragraphs
denotes an "Addition", "Decision", or "Modification" to the API requirements.

2.2 (Decision) Pumps shall comply with applicable US Standards unless a Code or Standard
specified dictates otherwise.

5.1 (Decision) Dimensions shall be US Standard.

5.4 Delete

6.1.1 (Modification) Design service life is 40 years. See Paragraph 3.3.2 of this (Bechtel
WTP) specification.

6.1.10 (Decision) Pump Suction Specific Speed (S) shall not exceed 12,000 (calculated using
rotative speed in rev/min, BEP flow at the maximum diameter impeller in GPM and
NPSH in feet). Pumps offered with suction specific speeds >12,000 may be accepted
subject to the Buyer's written acceptance.

6.1.12 (Addition) Pumps for parallel operation shall have equal head rise (within ± 1 % as
measured on the performance test) to shutoff.
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6.1.15 (Addition) Noise level shall not exceed 85 dBA measured 3 ft from the edge of the

baseplate.

6.1.29 (Decision) Pumps and auxiliaries shall be suitable for outdoor installation in the climatic

zone specified on the data sheets, but will be normally located indoors.

6.4.3.6 (Decision) Pressure gauge connections shall not be provided.

6.4.3.8.3 (Decision) Cylindrical threads shall not be used.

6.4.3.9 Delete

6.7.4.1 (Addition) The wear ring running clearance (adjusted for temperature) and diameter,

shall be clearly stated in the proposal for each service. Pump efficiencies shall be based
on the corrected clearances.

8.3.2. la (Modification) Special-design pumps, as approved by the Buyer, may be segmentally
tested at the appropriate section pressure. Hydrostatic testing, whether on a component

basis or assembled pump, shall be done after all welding (such as piping connections,
drain, vents, seal welding) has been completed.

8.3.3.2.1 (Modification) Bearing temperatures shall be measured at all five points of the
performance test.

8.3.4.1 (Addition) NPSHR test shall be performed if the NPSH required by the pump differs
from the specified available NPSH by 3 feet or less. The NPSH test will be a vacuum
tank suppression test unless a suction valve throttling test has been approved by the

Buyer.

9.1.5.2.10 (Addition) If non-sparking coupling guards are required, they shall be specified on the
Data Sheets.

9.1.5.3.3 (Addition) Centers of mounting pads shall be at the correct relative elevation with 0.002

inch per foot of separation between the pads. Each pad shall be machined flat to within
0.002 inch total variation across the surfaces.

9.1.5.3.4 (Addition) Stainless steel shim packs shall be furnished for each foot mounting position
for each pump and driver. The shims shall be cut and slotted to match each support

baseplate. Each shim pack shall contain shims as specified in Paragraph 1.2.2 of this
(Bechtel WTP) specification.

9.2.2.4 Plug and socket connection is acceptable for canned motor pumps.

Section 10 Seller's Data: The requirements of Section 3 of the purchasing documents shall be

applicable in addition to the API 685 requirements.

End of Comments to API 685
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3.3.4 All piping shall be designed to meet the requirements of ASME B31.3 - 1996.

3.4 Environmental Conditions

3.4.1 See individual Pump Data Sheets.

3.4.2 When noted on the Data Sheets, motors shall have radiation shielding or radiation
hardened motors, as specified. The shielding shall be furnished by the motor Seller
with consideration for motor cooling air flow.

3.4.3 When noted on the Data Sheets, all bearings shall have special radiation resistant
lubricants.

3.4.4 When noted on the Data Sheets, the seal elastomer components shall use high
radiation-tolerance materials.

3.5 Mechanical Requirements

3.5.1 See API Standard 685 and the individual Pump Data Sheets.

3.5.2 To insure that final alignment can be achieved in the field, the equipment
manufacturer shall align the pump and driver to within 0.010 inch parallel offset and
0.002 inch/inch angular in the shop. The bolts shall be centered in their holes after the
preliminary alignment. Undercutting of hold-down bolts is not acceptable.

Note: Hold-down bolts shall not be bolt bound after final alignment in the field. The hold-down bolt
shall be reasonably centered, based on visual inspection after the final field alignment.

3.6 Loadings

3.6.1 Must meet API 685 requirements.

3.6.2 Pumps shall be designed for seismic loads as specified in the individual Pump Data
Sheets. Design loads shall be calculated in accordance with 24590-WTP-3PS-SS90-
TOOO1, Engineering Specification for Seismic Qualification of Seismic Category I/II
Equipment and Tanks or 24590-WTP-3PS-FBO1-TOOOJ, Engineering Specification for
Structural Design Loads for Seismic Category III & IV Equipment and Tanks.

3.6.3 The maximum allowable stress values for pumps designated Quality Level Q and
Seismic Category SC-I or SC-II or SC-Ill shall be in accordance with ASME Section
VIII, Div 1, Part UG, Section UG-23 (d).
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3.7 Electrical Requirements

3.7.1 See the individual Motor Data Sheets, if provided, otherwise the individual Pump Data
Sheets.

3.7.2 Electric motors shall meet the requirements of the applicable sections of API-685,
Sealless Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas Industry
Services.

3.7.3 Deleted.

3.8 Instrumentation and Control Requirements

See the individual Pump Data Sheets.

3.9 Accessibility and Maintenance

3.9.1 When Remote Handling capability is required per the individual Pump Data Sheet
and/or in Section 2 of the Material Requisition, Technical Notes, detailed
specifications and drawings of the Remote Handling requirements will be included.
Pumps shall be furnished with Remote Handling provisions in accordance with Project
requirements.

3.9.2 Detailed drawings of modifications for Remote Handling shall be furnished for Buyer
review prior to the start of work.

4 Materials

4.1 Construction

See the individual Pump Data Sheets and, if provided, the individual Motor Data Sheets.

4.2 Prohibited Materials

4.2.1 Bronze, copper, lead, zinc, tin, antimony, cadmium, their alloys, or molybdenum and
halogens, shall not be used in direct contact with stainless steel, with the exception of
bronze bearings. This prohibition applies to the use of tools, fixtures, paints, coatings
and sealing compounds, and any other equipment or materials used by the Seller in
handling, assembly and storage of stainless steel parts or components.

4.2.2 The use of Teflon seals is prohibited.
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4.2.3 The use of asbestos is prohibited.

4.3 Special Requirements

See the individual Pump Data Sheets and, if provided, the individual Motor Data Sheets.

4.4 Storage of Special Materials (e.g., stainless steel) prior to work

The Seller shall advise any special storage requirements.

5 Fabrication

5.1 Welding

5.1.1 Welding and weld repairs shall follow the requirements of API 685 and other
referenced codes and standards as applicable.

5.1.2 Weld repair records shall be included with the document package.

5.2 Assembly

Where possible, the pump, motor, and baseplate assemblies shall be shipped as a complete package.
When this is not possible, Seller shall advise Buyer in advance.

5.3 Heat Treatment

Heat treatment shall be conducted as required by Seller, API 685 and other referenced codes and

standards.

5.4 Other Processes (as required)

Positive Material Identification is required for pressure retaining casings per Engineering Specification

24590-WTP-3PS-GO0O-T0002.

6 Tests and Inspections

6.1 Personnel Qualifications

Qualification of Seller's inspection and test personnel will be verified by the Buyer's Supplier Quality
Representative.
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6.2 Non-Destructive Examinations

Personnel performing non-destructive examinations or reviewing such test results shall be certified to

ASNT Standard SNT-TC-1A.

6.3 Shop Tests

6.3.1 Seller shall conduct and be responsible for all shop tests listed in the individual Pump
Data Sheets, the individual Motor Data Sheet (if provided), API 685 and other
applicable standards and reference documents. Tests may be witnessed by the Buyer's
Supplier Quality Representative.

6.3.2 Seller shall furnish all facilities necessary for the performance of such tests. In the
event Seller's own facilities are not suitable for such tests, Seller shall advise Buyer
and obtain advanced written permission for using alternative facilities. This shall
include testing to verify remote handling requirements, if specified.

6.4 Site Tests

Buyer's startup personnel will run field performance tests after installation. Buyer may request Seller's

assistance during startup.

7 Preparation for Shipment

7.1 Cleanliness

All dirt, oil, grease, loose mill scale, weld spatter and other foreign matter shall be removed from all

surfaces per API 685 and Engineering Specification 24590-WTP-3PS-GOOO-T0003.

7.2 Painting

After visual examination, all exposed surfaces shall be primed and coated in accordance with Seller's

standard procedures and API 685. Seller shall submit their conforming procedures as part of the

documentation package. Color, if specified, shall be advised later.

7.3 Tagging

Tagging shall be per Paragraph 6.15 of API 685.

7.4 Packaging

7.4.1 All equipment shall be packed, securely anchored and protected for shipment in
accordance with Engineering Specification 24590-WTP-3PS-GOOO-T0003. Pumps,
drive motors and all furnished auxiliaries shall be shipped fully assembled on their
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specific baseplates. Non-mounted drivers, if approved by Buyer, shall be shipped
along with the main assembly.

7.4.2 Special applications requiring different shipping instructions shall be mutually agreed
by Buyer and Seller.

8 Quality Assurance

8.1 QA requirements specific to item(s) or service

8.1.1 The Supplier Quality Assurance Program (QAP) requirements are included in
Engineering Specification 24590-WTP-3PS-GOOO-TOOO1.

8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with
Engineering Specification 24590-WTP-3PS-GOOO-TOOO1.

8.2 Program QA elements

Seller's QAP, as a minimum, shall contain the requirements detailed in the Q datasheet of ANSI/ASME
NQA-1 (1989) Quality Assurance Program Requirements attached to Section 2 of the purchasing
documents.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item (equipment
tag) numbers as given in the individual Data Sheets. Each item shall be tagged per Section 7.3.

10 Documentation and Submittals

10.1 General

10.1.1 Submittals and document quantities, including Drawings, Installation Procedures,
Inspection and Test Reports, Calculations, Manuals, Certificates of Conformance,
Schedules, Material Certificates, and others appropriate to the purchased equipment,
are detailed in Section 3 of the purchasing documents, including Forms G-321-E and
G-321-V, and Section 10.3 of API 685.

10.1.2 The documents and data shall include information listed in the Descriptions in
Appendix 0 of API 685.
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10.2 Drawings and Parts Lists

10.2.1 Drawings shall satisfy Section 3 of the purchasing documents, and Section 10.3 of API
685.

10.2.2 Priced recommended spare parts lists for start-up and one (1) year's operation along
with complete lists of equipment parts with drawings showing assembly locations shall
be provided, per Paragraph 10.3.5 of API 685. Seller shall identify limits to shelf-life
and storage requirements of parts anticipated to have functional life spans shorter than
the equipment design life.

10.3 Procedures

10.3.1 All exposed surfaces shall be cleaned and painted in accordance with Seller's standard
procedures and API 685. Seller shall submit their cleaning and painting procedures.

10.3.2 Seller shall submit all mechanical, electrical, and NDE test procedures for Buyer
review.

10.3.3 Seller shall submit weld repair procedures for Buyer review if applicable.

10.4 Inspection and Test Reports

10.4.1 Inspection and Test Reports shall be provided in accordance with Sections 3 and 5 of
the purchasing documents, and Appendix 0 of API 685. Reports shall include NDE,
hydro static, mechanical, electrical, and hydraulic test reports.

10.5 Calculations

10.5.1 The Seller shall submit the analysis results or test results from section 3.6 of this
specification for review by Buyer.

10.5.2 Forces and Moments capabilities, as a minimum, shall meet requirements of Paragraph
6.5 of API 685. Calculations, if specified, shall be furnished.
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10.6 Manuals

10.6.1 Manuals shall be furnished to provide information on the correct installation, operation
and maintenance of the equipment assembly. The manuals shall be as described in
Appendix 0 of API 685.

10.7 Schedules

10.7.1 Manufacturing schedules and progress reports shall be furnished and sent directly to
the Project Expeditor as shown in Section 3 of the purchasing documents.

11 Design Changes Incorporated by reference

*24590-WTP-SDDR-M-05-00719
*24590-WTP-SDDR-M-06-00369
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First Edition, and for Quality Level Q

Appendix A

API Standard 685, Sealless Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas
Industry Services, First Edition, October 2000.

WTP Specific Tailoring

The following tailoring of API 685 is required for use as an implementing standard for
centrifugal pumps handling waste streams required by SRD Safety Criterion 4.2-2 confinement
requirements.

Sections 6.3 Pressure Casings, 6.5 External Nozzles Forces and Moments, 6.11 Materials,
6.12 Castings, 6.13 Welding, 6.14 Low Temperature, 7.3 Piping and Appurtenances, 8.2.2
Material Inspection, and 8.3.2 Hydrostatic Test

Sealless centrifugal pumps which provide a confinement function in accordance with Safety
Criterion 4.2-2 shall meet the requirements of sections 6.3, 6.5, 6.11, 6.12, 6.13, 6.14, 7.3,
8.2.2, and 8.3.2 of API Standard 685-2000.

Justification: The API sections listed above are required to meet the SRD 4.2-2 requirements for
confinement design for Important to Safety sealless pumps. This approach ensures that pumping
equipment supplied and installed in the WTP can be relied upon to maintain confinement of
radioactive process streams during operating conditions including shutdown. ASME Sections II,
V, VIII, and IX are referenced in these standards as the acceptance standards for the materials,
design, welding, heat treating, and inspection.

API Standard 685, section 6.5, provides the allowable nozzle loadings.

API Standard 685, section 6.3 pressure casings, referencing ASME Section VIII, Div. I, requires
that stress used in the design for any given material shall not exceed ASME Section II values for
the same material.

API Standard 685, section 6.11 specifies ASME Section VIII, Div. 1 and ASME Section IX, for
the materials, casting factors, welding, and weld quality to be used as the acceptance standards
for maintaining pressure integrity of WTP pumps.

API Standard 685, section 6.12 allows the repair of weldable steel used in castings provided it is
done in accordance with ASME Section IX.
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API Standard 685, section 6.13 requires that welding of piping, pressure-containing parts, and
wetted parts and heat treatment of welds shall be performed in accordance with ASME Section
VIII and ASME Section IX.

API Standard 685, section 6.14 requires that pumps operated at a low temperature comply with
the material requirement in ASME Section VIII.

API Standard 685, section 7.3 specifies that the piping design, materials, joint fabrication,
examination, and inspection be done in accordance with ASME B31.3.

API Standard 685, section 8.2.2 states that for material inspection including radiography,
ultrasonic, magnetic particle, and liquid penetration inspection shall meet the acceptance standard
used for casting per ASME Section V or ASME Section VIII, Div. 1.

API Standard 685, section 8.3.2 requires the hydrostatic test to be maintained for a minimum of
30 minutes at 1.5 times maximum allowable working pressure for leaks or seepage through the
casing or casing joint, and it is more stringent than ASME Section VIII or ASMIE B31.3-1996 for
pressure boundary testing. Section 8.3.2 references ANSI/ASME B31.3 or Section II, Division I
of the ASME Code for arriving at test pressures.

API Standard 685 sections 6.3, 6.5, 6.11, 6.12, 6.13, 6.14, 7.3, 8.2.2, and 8.3.2 include the
applicable ASME Section VIII, Div.1, and ASME B31.3, requirements, and provide adequate
requirements to ensure the confinement design for Important to Safety sealless pumps.
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1 Scope

1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (WTP) is a complex of waste treatment facilities
where the US Department of Energy (DOE) Hanford Site tank waste will be put into stable glass form.

The WTP Contractor will design, build and start-up the WTP pretreatment and vitrification facilities for

the DOE Office of River Protection (ORP). The waste treatment facilities will pretreat and immobilize
the low-activity waste (LAW) and high-level waste (HLW) currently stored in underground storage tanks

at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of the city of Richland, Washington. The WTP Facility will be constructed at the east end of the
200 East Area of the Hanford Site. The counties of Benton, Franklin, and Grant surround the Hanford
Site.

1.2 Equipment, Material, and Services Required

The Seller shall design, furnish materials, fabricate, shop test, and deliver air-operated diaphragm pumps
in accordance with this specification and the requirements contained in the Material Requisition. Each

pump assembly shall include all components and accessories required to develop the performance
described in this specification and the Pump Data Sheets. The Seller shall provide the following as a

minimum:

1.2.1 Air-powered double-diaphragm pumps, each complete with non-lubricated air distribution
valve, relief valve, air filter, regulator, air exhaust muffler and the accessories specified on
individual Pump Data Sheets for Air-Operated Diaphragm Pumps.

1.2.2 Pumps shall be fully assembled, piped and wired, requiring only setting on the foundation and
connecting to the Buyer's pipe, air supply and control systems.

1.2.3 Sets of any special tools required for installation and maintenance. The number of tool sets
will be specified in the Material Requisition.

1.2.4 One lot of consumable spare parts per item for start-up and one year of operation.

1.3 Work by Others

1.3.1 Material unloading and storage at jobsite

1.3.2 Installation labor

1.3.3 Foundation and anchor bolts

1.3.4 Interconnecting pipework external to unit

1.3.5 Plant Service Air supply
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Wiring external to pump

1.4 Definitions and Acronyms

Definitions

Quality Level

Commercial Quality

Seismic Category

WTP Project's quality classifications of structures, systems, and
components based on their importance to safety. See Supplier
Quality Assurance Program Requirements Datasheet and
individual Pump Data Sheets for quality requirements.

Structures, systems, components, and associated services that are
required to meet the requirements of DOE Order 414.1A. See
Supplier Quality Assurance Program Requirements Datasheet and
individual Pump Data Sheets for Quality Requirements.

WTP Project's seismic classifications of structures, systems, and
components based on their safety function. See
24590-WTP-3PS-FBO 1 -T000 1, Engineering Specification for
Structural Design Loads for Seismic Qualification of Seismic
Category III & IV Equipment and Tanks, and individual Pump
Data Sheets for seismic requirements.

1.4.2 Acronyms of organizations and terms

ASME American Society of Mechanical Engineers

HI

MSS

Hydraulic Institute

Manufacturing Standardization Society of the Valve and Fittings Industry

OSHA Occupational Safety and Health Administration

1.5 Quality/Seismic Classifications

Quality Level and Seismic Category of each pump described in this specification will be listed on the
individual Pump Data Sheets.

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents listed
below, which are an integral part of this specification.

2.1.2

24590-GO4B

When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. If a date or revision is not listed, the latest
issue, including addenda, at the time of Request for Quote (RFQ) shall apply, exceptfor

Page 2
-FOOO 19 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-GO4B-00049

1.3.6

1.4.1



24590-WTP-3PS-MPPD-TOO01, Rev 3
Air-Operated Diaphragm Pumps

material standards where the Seller ensures that the revision associated with currently
available material is acceptablefor the intended use of the material. When more than one

code, standard, or referenced document covers the same topic, the requirements for all must be

met with the most stringent combination of requirements.

2.2 Codes and Industry Standards

Sponsor Number Subject

ASME B 1.1 Unified Inch Screw Threads

ASME B1.20.1 Pipe threads, General Purpose (Inch)

ASME B 16.5 Pipe Flanges and Flanged Fittings

ASME B16.11 Forged Fittings, Socket-Welding and Threaded

MSS SP-55 Quality Standard for Steel Castings for Valves, Flanges and

Fittings and other Piping Components

OSHA 1910.95 Occupation Noise Exposure

2.3 Engineering Specifications

2.3.1 24590-WTP-3PS-GOOO-TOOOI,General Specification for Supplier Quality Assurance Program
Requirements

2.3.2 24590-WTP-3PS-GOOO-T0002, Specification for Positive Material Identification (PMI)

2.3.3 24590-WTP-3PS-GOOO-T0003,General Specification for Packaging, Shipping, Handling and
Storage Requirements

2.3.4 24590-WTP-3PS-FBOI -T0001, Engineering Specification for Structural Design Loads for
Seismic Qualification of Seismic Category III & IV Equipment and Tanks

3 Design Requirements

3.1 Basic Function

These air-operated diaphragm pumps will transfer liquids that may have high solids content and/or be
radioactive and/or hazardous.

3.2 Performance

See the individual Pump Data Sheets.

3.3 Design Conditions

3.3.1 See the individual Pump Data Sheets.

3.3.2 Air-powered pumps shall be of double-diaphragm, double-acting type complete with
enclosure, diaphragms, check valves, and air distribution valve. The pump design shall allow
access for adjustment or replacement of liquid components, including seals, check valves,
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other wetted parts that require maintenance. Equipment shall be designed to run safely to the
relief-valve setting. The check valves shall be removable from the liquid end for servicing or
replacement. The diaphragms shall be connected by means of a solid steel shaft. The pump
flow rate shall be adjustable, by means of the furnished regulator, over the specific turndown
ratio, no less than 10: 1, while the pump is running.

3.3.2.1 The design of the equipment shall be no less than utility grade suitable for continuous
operation at the minimum and maximum capabilities of the furnished pump.

3.3.2.2 Maximum interchangeability of pump components is desired among similar pump designs.
Parts in identical pump designs shall be completely interchangeable.

3.3.3 Diaphragms

3.3.3.1 Pumps shall be provided with diaphragms rated for no less than 110% of the duty
conditions.

3.3.3.2 Diaphragms shall be used to provide isolation and transmit pressure from air to pumped
fluid. Diaphragm materials shall be compatible with fluids contacted at all specified
temperatures. Diaphragms shall be of sufficient thickness and density to prevent
permeation.

3.3.3.3 Deleted.

3.3.4 Pump Check Valves

The suction and discharge check valve cartridges or seats and elements shall be replaceable in the field.
Proper guiding of check valve elements shall be provided for quick seating action and maximum seal life.

3.3.5 Pressure-Containing Parts

3.3.5.1 Pressure-containing parts shall be positively bolted together (wing bolts, set screws, and
clamps shall not be used) and shall be designed to prevent damaging distortion caused by
temperature, pressure, torque, and allowable external forces and moments.

3.3.5.2 Through bolting is preferred. Tapped holes in pressure retaining parts shall be kept to a
minimum. Studs shall be used in preference to cap screws. Sufficient metal (in addition to
the metal allowance for corrosion) shall be left around the bottom of drilled and tapped
holes to prevent leakage.

3.3.5.3 Threading shall conform to ASME B1.1.

3.3.5.4 Clearances shall be provided to bolt locations to permit ease of access and the use of socket
or box-type wrenches.

3.3.6 Nozzles and Miscellaneous Connections

3.3.6.1 Process and air connections shall be flanged. Flanges shall conform to ASME B16.5
standards except that marking requirements are not applicable. Flanges shall have through
bolting. The back surface of all flanges shall be full or spot-faced at the bolt circle. The
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suction nozzle flanges (ratings) shall be designed for the same pressure as the discharge
flange.

3.3.6.2 Pipe threads shall be taper pipe threads in conformance with ASME B1.20.1. Tapped
openings not used shall be plugged with a solid metal plug of material equal to the material

of the tapped components and furnished in accordance with ASME B16.11. Plugs shall be

of corrosion resistant material. Threads shall be lubricated.

3.3.6.3 Auxiliary piping and tubing, and/or conduit or cable for instrumentation, when furnished by
the pump manufacturer, shall be securely supported to resist vibration and damage in the

field. Auxiliary tubing shall be heavy-wall stainless steel suitable for the service conditions.

Connection for auxiliary systems shall be as specified. A means for disassembly (unions,
flanges, connections, etc.) shall be provided.

3.3.7 Pump unit shall have a noise level less than 85 dBA when measured 3 feet in any direction

from pump unit. (OSHA 1910.95) Seller shall furnish expected noise data.

3.4 Environmental Conditions

3.4.1 See individual Pump Data Sheets.

3.4.2 Pumps and auxiliaries shall be suitable for outdoor installation in the climatic zone specified
on the data sheets, but will be normally located indoors. Indoor and outdoor environmental
conditions will be specified on the individual Pump Data Sheets.

3.5 Mechanical Requirements

3.5.1 See the individual Pump Data Sheets.

3.5.2 Assuming normal maintenance practices are performed by Buyer as recommended by Seller
and based on information provided in individual Pump Data Sheets, Seller shall provide data
similar to the following for the pump:

* estimated service life
" common modes of failure (i.e., diaphragm failure, etc.) and the estimated hours until such

an event occurs
* maintenance time for replacement of major maintenance items (such as diaphragms),

assuming normal work environments

3.6 Loadings

3.6.1 See the individual Pump Data Sheets for Seismic Classification. Equipment shall be designed
for the seismic forces corresponding to that defined in 24590-WTP-3PS-FBOI-TOOO 1,
Engineering Specification for Structural Design Loads for Seismic Qualification of Seismic

Category III & IV Equipment and Tanks as applicable.

3.6.2 Seller shall advise maximum allowable nozzle forces and moments.
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3.7 Instrumentation and Control Requirements

3.7.1 See individual Pump Data Sheets.

3.7.2 If noted in individual Pump Data Sheets, pumps shall be provided with electronic diaphragm
failure/ leak detection system. Seller shall submit output signal specifications for Buyer
review.

4 Materials

4.1 General

Materials used in constructing the equipment shall be suitable for the specified service and subject to
review and acceptance by Buyer. Where specific materials are identified in the individual Pump Data
Sheets, the base bid shall be based on their use. However, the Seller may additionally offer the option of
utilizing alternative materials of equal or superior properties for Buyer's consideration.

4.2 Prohibited Materials

4.2.1 Mercury and other low melting point metals, their alloys, or materials containing such metals
as their basic constituents shall not be used in the construction of pumps.

4.2.2 Products which contain asbestos are prohibited. This prohibition includes items such as
gaskets even though the item is encapsulated or the asbestos fibers are impregnated with
binder material.

5 Fabrication

5.1 General

5.1.1 Use Seller's standard procedures and those of sub-suppliers for fabrication and manufacture of
items covered by this specification provided they do not render these items unsuitable for
service and conditions specified herein. Where Seller's (or sub-suppliers) standard procedures
conflict with applicable specifications, codes or other standards, apply the most stringent
requirements to fabricate and manufacture equipment specified.

5.1.2 All equipment shall be furnished neatly finished and free of burrs and fins.

5.1.3 Conform to MSS-SP-55 for visual examination acceptance standards of all casting surfaces.
Impregnated castings shall not be furnished.

5.2 Welding

Fabricated sections and repairs shall be welded using Weld Procedure Specifications (WPSs), Procedure
Qualification Records (PQRs), Weld Filler Materials, Preheat, Post Weld Heat Treatment, and Welder
Performance Tests in accordance with Seller's Quality Assurance Program and related Procedures.
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5.3 Assembly

All components furnished under this specification shall be preassembled in Seller's shop to maximum
extent consistent with shipping, handling, and erection constraints.

6 Tests

Specified tests shall be conducted in accordance with applicable HI Standards, except as noted in this
section. The chloride content of liquids used to test austenitic stainless steel materials shall not exceed 50
parts per million. To prevent deposition of chlorides as a result of evaporative drying, all residual liquid
shall be removed from tested parts at the conclusion of the test.

6.1 General

6.1.1 Seller shall conduct and be responsible for all shop tests listed in the individual Pump Data
Sheets and other applicable standards and reference documents. Tests may be witnessed by
the Buyer's Supplier Quality Representative.

6.1.2 As a minimum, every pump shall have a hydrostatic and a performance test. Seller shall
submit testing procedures for Buyer review and acceptance.

6.1.3 Seller shall furnish all facilities necessary for the performance of such tests. In the event
Seller's own facilities are not suitable for such tests, Seller shall advise Buyer and obtain
advanced written permission for using alternative facilities.

6.1.4 The Seller shall supply Buyer with all certified test data whether witnessed or not.

6.2 Hydrostatic Tests

Pressure retaining casings shall be hydrostatically tested at not less than 125 percent of design (shutoff)
pressure or 150 percent of head at specified rated condition, whichever is greater. Hydrostatic test
pressure shall be maintained for at least 10 minutes and checked for leaks.

6.3 Positive Material Identification

If specified on individual Pump Data Sheets, Positive Material Identification (PMI) will be required for
pressure retaining casings, see 24590-WTP-3PS-G000-T0002, Specification for Positive Material
Identification (PMI). Seller shall submit their PMI Procedures and PMI Verification Reports to the Buyer
as required in this specification.

7 Preparation for Shipment

7.1 Cleanliness

All dirt, oil, grease, loose mill scale, cuttings, weld spatter, and other foreign matter shall be removed
from all interior and exterior surfaces per 24590-WTP-3PS-GOOO-T0003, General Specification for
Packaging, Shipping, Handling and Storage Requirements.
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7.2 Painting

7.2.1 After visual examination, all exposed ferrous surfaces shall be primed and coated in
accordance with Seller's standard procedures. Color, if specified, shall be advised later.

7.2.2 Machined faces and fittings, preparations for field welding, parts to be embedded in concrete,
nonferrous parts, nameplates, and instruction plates shall not be painted. Rust preventative
means, such as coating with a preservative, shall be employed to provide protection of ferrous
surfaces during shipment and storage.

7.2.3 Seller shall submit their cleaning and coating procedure for Buyer's review prior to
performing the work.

7.3 Tagging

7.3.1 Each pump shall be provided with a permanent corrosion-resistant nameplate(s) securely
attached at a readily visible location on the equipment and on any other major piece of
auxiliary equipment.

7.3.2 The nameplate(s) shall be stamped with the following information in units consistent with the
datasheet:

7.3.2.1 Plant item (equipment tag) number.

7.3.2.2 Purchase order number.

7.3.2.3 Seller's size and model number.

7.3.2.4 Pump serial number.

7.3.2.5 Capacity.

7.3.2.6 Minimum and maximum inlet air pressure.

7.3.2.7 Maximum pump discharge pressure @ maximum inlet air pressure.

7.3.2.8 Casing hydrostatic test pressure.

7.3.2.9 Maximum allowable working pressure (MAWP).

7.3.3 In addition to being stamped on the nameplate(s), the pump serial number shall be plainly and
permanently marked on the pump casing(s).

7.3.4 Nameplate(s) shall be of austenitic stainless steel or of nickel-copper alloy (Monel or its
equivalent). Attachment pins shall be of the same material. Welding is not permitted.

7.4 Packaging and Shipping Instructions

7.4.1 All equipment shall be packed, securely anchored, and protected for shipment in accordance
with 24590-WTP-3PS-GOOO-T0003, General Specification for Packaging, Shipping,
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Handling, and Storage Requirements. The Seller shall submit his Shipping Preparation

Procedures for Buyer's Review.

7.4.2 All lifting points shall be clearly marked. Lifting lugs shall be provided for pump assemblies.

7.4.3 All openings shall be covered or plugged with substantial one piece plywood, metal or plastic

closures, securely fastened and suitable for prolonged exposure prior to final installation.

7.4.4 Packaging shall provide protection for equipment during transit and storage. Equipment may
be stored outdoors at jobsite for as long as one year before it is installed.

8 Quality Assurance

8.1 General Requirements

8.1.1 The Seller's Quality Assurance Program (QAP) Requirements are included in

24590-WTP-3PS-GOOO-TOOO1, Supplier Quality Assurance Program.

8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with
24590-WTP-3PS-GOOO-TOOO1, Supplier Quality Assurance Program.

8.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheet(s) listed in Section 2 of the Material

Requisition.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item (equipment
tag) numbers as given in the individual Data Sheets. Each item shall be tagged per Paragraph 7.3.

10 Documentation and Submittals

10.1 General

Submittals and document quantities shall be submitted as summarized on Forms G-321 -E, for

Engineering Documents, and G-32 I-V for Quality Documents. See Material Requisition Section 3.

10.2 Drawings

Drawings shall be inclusive of all following requirements:

10.2.1 Outline drawings of pump assembly, including outline and detail drawings, for each
component.

10.2.2 Mounting dimensions and information required for the design of supports and/or foundations.
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10.2.3 Dimensions and details for process flanges and other connections.

10.2.4 Locations and identification of parts included in the parts list.

10.2.5 Wiring schematic diagrams and data. Diagrams shall include wire gauges applicable to the

supplied units only. External connections for measurement shall be shown on these diagrams.

10.2.6 Gasket, seal, and diaphragm drawings.

10.3 Parts List

Recommended spare parts lists for start-up and one (1) year's operation along with complete lists of prices
and equipment parts with drawings showing sectional view of identified parts and assembly locations
shall be provided. Seller shall identify limits to shelf-life and storage requirements of parts anticipated to
have functional life spans shorter than the equipment design life.

10.4 Test Reports

10.4.1 Completed Data Sheets, as applicable, incorporating required information

10.4.2 Performance curves showing NPSH required, air consumption, efficiency, flow vs. pressure at
applicable inlet air pressures.

10.4.3 Hydrostatic test results

10.5 Forces and Moments

Maximum allowable external forces and moments on pump nozzles shall be provided.

10.6 Manuals

Manuals shall be furnished to provide information on the correct storage, installation, operation, and
maintenance of the equipment assembly.

10.7 Other

Noise data per paragraph 3.3.7.

10.8 Records

The following Documents shall be submitted for review and maintained on file at Seller's shop and be
accessible for Buyer's review:

10.8.1 Hydrostatic test procedures

10.8.2 Performance test procedures

10.8.3 Cleaning and painting procedures

10.8.4 Shipping preparation procedures
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11 Design Changes Incorporated by Reference

1. 24590-WTP-SDDR-PROC-04-00987 - Allows Impregnation of casting components for air motor
2. 24590-WTP-SDDR-PROC-04-00988 - Allows attachment of nameplates with stainless steel wire
3. 24590-WTP-SDDR-PROC-04-00991 - Allows reduction of hydrotest duration from 10 minutes to

9 minutes
4. 24590-WTP-SDDR-PROC-04-01123 - Allows Material Test Reports with ASTM year not matching

specification requirements
5. 24590-WTP-SDDR-M-05-001 10, Rev 1 - Item IV, Allows exceptions to specification sections 3.3.7,

7.3.3, 7.4.2, and 10.4.2
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1 Scope

1.1 Description and Location

1.1.1 This specification together with the subcontract and Drawings covers the requirements for the
design, fabrication, and testing of steel tanks for the U.S. Department of Energy, Office of
River Protection, River Protection Project - Waste Treatment Plant (RPP-WTP) located at
Hanford Site in the southeastern part of Washington State.

1.1.2 This specification covers tanks designed to API Standard 650, AWWA D100, and NFPA 22
standards only.

1.2 Definitions

1.2.1 MDS: The Buyer's mechanical data sheet.

1.2.2 Drawings: The Buyer's Drawings include the tank equipment assembly drawing and any
associated standard drawings.

1.2.3 Quality Level: Establishes the quality assurance program requirements. For the purposes of
this specification, Quality Level also determines radiographic and ultrasonic testing
requirements. Buyer assigns Quality Levels on the MDS.

1.2.4 Seismic Category: Classification of tanks defining the required condition, status, and

operating function during and after a seismic event. The Seismic Category determines the
analysis method and acceptance criteria appropriate for the intended service and safety
function of the tank. Buyer assigns Seismic Category on the MDS.

1.2.5 Buyer:! Contractor

1.2.6 Seller:/ Subcontractor

1.3 Conflicts

1.3.1 In cases of conflicts between this specification and other drawings or specifications, the Seller
shall call attention to the conflict and request an interpretation by the Buyer.

1.3.2 All deviations from this specification, the subcontract, or the Drawings shall have the written
approval of the Buyer.

1.4 Buyer's Responsibilities

1.4.1 Process design of the tank for performance, capacity, or configuration is the Buyer's

responsibility, and is not part of this specification.

1.5 Seller's Responsibilities

1.5.1 Seller shall assume complete responsibility for the design, fabrication, testing, inspection, and
documentation as required by the Buyer and detailed in the subcontract.
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1.5.2 Buyer's review of the Seller's drawings, or release of the tank by the Buyer's representative,
shall in no way relieve the Seller of the responsibility for complying with all the requirements
of this specification and the subcontract.

1.5.3 The Seller shall substantiate any necessary changes to the MDS and Drawings and obtain
approval from the Buyer.

2 Applicable Documents

2.1 Codes and Industry Standards

2.1.1 Unless otherwise noted, all codes and standards referenced herein shall be to the latest
editions, addenda, and supplements at the time of the issue of the subcontract.

2.1.2 American Petroleum Institute, API Standard 650, "Welded Steel Tanks for Oil Storage."

2.1.3 American Petroleum Institute, API Standard 653, "Tank Inspection, Repair, Alteration, and
Reconstruction."

2.1.4 American Water Works Association, AWWA D100, "Welded Steel Tanks for Water Storage."

2.1.5 National Fire Protection Association, NFPA 22, "Standard for Water Tanks for Private Fire
Protection."

2.1.6 American Society of Civil Engineers, ASCE 7-98, "Minimum Design Loads for Buildings and
Other Structures."

2.1.7 American Society for Nondestructive Testing, Inc., Recommended Practice No. SNT-TC-lA,
1980 Edition.

2.1.8 Occupational Safety and Health Administration Regulations, OSHA 29 CFR Part 1910,
"Walking-Working Surfaces."

2.1.9 American Society of Mechanical Engineers, ASME B 16.5, "Pipe Flanges and Flange Fittings
NPS 1/2 through NPS 24."

2.1.10 National Fire Protection Association, NFPA 70, "National Electrical Code"

2.1.11 National Fire Protection Association, NFPA 780, "Standard for Installation of Lightning
Protection Systems"

2.1.12 Underwriters Laboratories Inc., UL 96, "Lightning Protection Components"

2.1.13 NACE International Recommended Practices, RP0196, "Galvanic Anode Cathodic Protection
of Internal Submerged Surfaces of Steel Water Storage Tanks"

2.1.14 NACE International Recommended Practices, RPO 193, "External Cathodic Protection of On-
Grade Carbon Steel Storage Tank Bottom
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2.2 Related Documents

2.2.1 Other project specifications, standards, and standard details as listed or referenced in Exhibits

E and F of the subcontract shall be used as applicable for the design and fabrication of the

tanks.

2.3 Project Documents

2.3.1 RPP-WTP Specification for Tank Welding, 24590-WTP-3PS-MTSS-TOOO 1.

2.3.2 RPP-WTP Engineering Specification for Coating and Lining of Field Erected Tanks,
24590-WTP-3PS-AFPS-T0005.

2.3.3 RPP-WTP Specification for Instrumentation for Packaged Systems, 24590-WTP-3PS-JQ07-
T0001.

2.3.4 RPP-WTP Engineering Specification for Hot and Anti-Sweat Thermal Insulation,
24590-WTP-3PS-NN00-T0001.

2.3.5 RPP-WTP General Specification for Supplier Quality Assurance Program Requirements,
24590-WTP-3PS-G000-T0001.

3 Quality Assurance

3.1 Section 9 of the material requisition or Exhibit J of the subcontract and the RPP- WTP General

Specificationfor Supplier Quality Assurance Program Requirements covers quality assurance

requirements. Refer to the MDS for the quality level specified for the tank.

4 Design Requirements

4.1 Basic Requirements

4.1.1 Unless otherwise specified, all tanks shall be designed and fabricated in accordance with the
Drawings, design standard identified on the MDS, and any additional requirements of this
specification, MDS, and the referenced Drawings.

4.1.2 Seller shall consider design details and material thickness shown on Drawings and MDS as the

minimum requirements.

4.1.3 Seller shall not scale Drawings.

4.2 Loading

4.2.1 Seismic analysis shall be performed per the requirements of the seismic design standard
identified on the MDS.
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4.2.2 If wind, snow, or other loadings are specified on the MDS, the design for such loadings shall
be based on the requirements of the ASCE 7-98, using the loading parameters identified on the
MDS.

4.3 Corrosion Allowance

4.3.1 Corrosion allowance is specified on the MDS and shall be applied to each surface exposed to
process vapor or liquid. Internal piping shall have the specified corrosion allowance applied
to both internal and external surfaces.

4.3.2 Unless otherwise specified, corrosion allowance shall not be applied to external tank surfaces.

4.4 Corrosion Control

4.4.1 If specified on the MDS, the cathodic protection system shall be designed according to NACE
RPO 196, RPO 193.. The system, along with protective coating, shall protect the interior of the
tank along with the bottom in contact with the earth.

4.5 Nozzles and Manways

4.5.1 All nozzles shall be set-in type or through type with full penetration welds. All inside nozzle
neck edges shall be rounded to 1/8-inch minimum radius. Set-in type nozzles shall be flush
with the inside wall of the shell or roof.

4.5.2 Flanges shall be weld neck or slip-on per ASME B6.5.

4.5.3 Flange bolt holes shall straddle plant north-south orientations.
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The following illustrate acceptable and unacceptable nozzle configurations and welding:

Acceptable Nozzle Connections

Nozzle Neck

RKor Or Shell

Nozle NeCk

Radd = /I in
Roof or Shell

Set-in Nozzle with Full Penetration Weld

Nozzle Nock

Reinforcing Pad

Radis = 1fi8" on
Roof or Shell

Set-in Nozzle with Reinforcing Pad

Unacceptable Nozzle Connections

Set-on Nozzle with Full Penetration Weld Through Nozzle with Double Fillet Weld

4.6 Nozzle Loading

4.6.1 Seller shall reinforce nozzles as required to limit deflections given the piping loads and
deflection limits determined by the Buyer.

4.7 Nozzle Reinforcement

4.7.1 Nozzle reinforcing pads shall have one-piece construction. Pad thickness shall be the same as
the penetrated shell and have one 1/8 inch NPT telltale hole for testing purposes. On
completion of all fabrication activities, the hole shall be fitted with a screwed plug of the same
material as the reinforcement plate.
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4.8 Internal Components

4.8.1 Design and layout of support members for tank internals shall be the responsibility of the
Seller.

4.9 External Components

4.9.1 If the MDS specifies insulation, the Seller shall design the insulation systems and supports for
the insulation function designated on the MDS and according to the requirements of RPP-
WTP Engineering Specification for Hot and Anti-Sweat Thermal Insulation.

4.9.2 If specified on the Drawings, Seller shall provide and install pipe support clips. The material
of the clip or reinforcing pad shall match the material of the shell.

4.9.3 Stainless steel grounding lugs shall be installed on all tanks as indicated on the Drawings.

4.9.4 All tanks shall have a nameplate of Type 300 stainless steel attached securely on a bracket
welded to the tank at the location indicated on the Drawings. Bracket shall be the same
material type as the adjoining tank shell. The nameplate shall include the Equipment Number
in addition to all markings mandated by the tank design standard.

4.9.5 All ladders, platforms, landings and cages shall be designed and fabricated per OSHA 29 CFR
Part 1910.

4.9.6 Heaters, grounding lugs, and instrumentation shall conform to NFPA 70, NFPA 780, and UL
96.

5 Materials

5.1 General

5.1.1 Materials shall be new, and free from defects. Material shall be furnished to the specification
and grade shown on the MDS. The Seller shall not substitute materials without written
approval from the Buyer. The Seller shall furnish certificates of compliance that the material
meets the required specification.

5.2 Pipe Fittings

5.2.1 Pipe fittings shall conform to the appropriate ASME and ANSI standards for materials and
dimensions unless otherwise stated in the subcontract.

6 Fabrication

6.1 General

6.1.1 Fabrication tolerances shall be in accordance with the tank design standard indicated on the
MDS.
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6.1.2 All stamps used for identification reference markings shall be of the low stress type.
Stampings shall not be located near discontinuities.

6.1.3 When rolling any austenitic stainless plate, care shall be taken to prevent carbon pickup or
contamination of rolled material. The work area shall be free of carbon steel grindings and
general cleanliness shall be maintained to preclude carbon contamination.

6.1.4 Only stainless steel brushes, clean iron-free sand, ceramic or stainless steel grit shall be used

for cleaning stainless steel or non-ferrous alloy surfaces. Cleaning tools or materials shall not
have been previously used on carbon steel.

6.2 Layout

6.2.1 The longitudinal seams of adjacent shell courses shall be staggered by a minimum length
(measured from the toe of the welds) of 5 times the plate thickness, or 4 inches whichever is
greater.

6.2.2 Plate layouts shall be arranged so that longitudinal and circumferential weld seams clear all
nozzles, manways, and their reinforcing pads to the maximum extent possible. A minimum
clearance of eight times the plate thickness from the toes of the welds is required.

6.3 Welding Requirements

6.3.1 Seller shall comply with the RPP-WTP Specification for Tank Welding.

6.3.2 All welding shall be continuous. Stitch welding is prohibited.

7 Tests and Inspections

7.1 Non-Destructive Examinations

7.1.1 The NDE work must be performed by an inspector certified to the requirements of SNT-TC-
]A. Either Level II or Level III inspectors certified to SNT-TC-IA shall interpret the results.

7.2 Hydrotest and Settling Measurement

7.2.1 All tanks shall be hydro-tested and measured for settlement according to the requirements of
API Standard 653. In addition, the following sequence for hydro-testing shall be followed:
The tanks shall be filled with water at a constant rate. The water shall be held for 24 hours
during which the settlement of foundation shall be measured. If settlement is observed,
measurements shall be taken every 24 hours until settlement stops. All settlement
measurements shall be recorded. After settlement stops, the water shall be held for 7 days.
After obtaining clearance from Buyer, the tanks shall be drained and dried thoroughly.

7.2.2 Tanks made of austenitic stainless steel materials shall be hydro-tested with potable water
containing no more than 50 PPM chloride.
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7.3 Cathodic Protection

7.3.1 Cathodic protection systems shall be tested to show compliance with NACE RP-0196-1996,

RP0193-2001..

7.4 Final Inspection of Completed Tank

7.4.1 All external and internal examinations will be carried out by the Buyer's representative, unless
otherwise agreed to in the approved quality assurance program. The finished dimensions and
cleanliness of the tank shall comply with the relevant drawings and specifications after
completion of all tests.

8 Preparation for Completion

8.1 General

8.1.1 Machined carbon steel surfaces, which are not protected by blind flanges, shall be coated with
rust preventative.

8.1.2 All flanged openings, which are not provided with a cover, shall be protected by an ASME
B1 6.5 carbon steel blind flange of the same rating as the flange, a full-faced rubber gasket
with a minimum thickness of 1/8 inch and carbon steel bolts with stainless steel washers.

9 Documentation and Submittals

9.1 General

9.1.1 Seller shall comply with the requirements of Exhibit I, Attachments A and B of the
subcontract, as applicable. Furnish all applicable drawings, design calculations, reports of
special analyses, welding procedures with procedure qualification records, test procedures, test
reports, certificates of compliance, operating manuals, installation manuals, maintenance
manuals and all other required documents.

9.1.2 Design calculations shall include relevant design standard formulas and source paragraph
references, values used in the formulas, and calculated results with comparison to acceptable
values. Where calculations are based on other than the specified design standard formulas, the
source of the formulas shall be referenced. Where a computer program is used for
calculations, a brief program description shall be given, including name and version of the
program. If the program is not commercially available to industry, Seller shall maintain and
provide, upon request, program documentation. Calculations shall include, but not be limited
to:

" Design standard calculations
" Seismic calculations
* Support calculations
" Nozzle load analysis for local and gross effect, when required
" Design of attachments, both internal and external
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. Cathodic protection design calculations.

9.1.3 Seller shall make a complete set of Buyer approved drawings and other documents available
to the Buyer's representative at the time the quality surveillance activities are being
conducted.

9.1.4 All records pertaining to the non-destructive examinations, base materials, filler materials,
fabrication, and inspection shall be traceable to the area and part inspected and be accessible
for Buyer's examination.

9.1.5 Seller shall provide certified copies of the test reports as required by Exhibit I of the
subcontract.
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1 Scope

1.1 Description and Location

This specification, together with the purchase order and Drawings, covers the requirements for
the design, fabrication, and testing of pressure vessels for the Hanford Tank Waste Treatment
and Immobilization Plant (WTP) project located in the southeastern part of Washington State.

1.2 Definitions

1.2.1 MDS: The Buyer's mechanical data sheet.

1.2.2 ECDS: The section of the MDS titled Equipment Cyclic Data Sheet. If components of a
vessel are subjected to cyclical loading, those loads will be detailed in the ECDS.

1.2.3 Drawings: The Buyer's Drawings include the vessel general outline drawing and any
associated standard drawings.

1.2.4 Quality Level: Establishes the quality assurance program requirements. Formerly, Quality
Level also determined allowable nozzle reinforcement methods and nondestructive
examination (NDE) requirements. Refer to the Design Level for these requirements.
Buyer assigns Quality Levels on the MDS or Drawings.

1.2.5 Seismic Category: Classification of vessels defining the required condition, status, and
operating function during and after a seismic event. The Seismic Category determines the
analysis method and acceptance criteria appropriate for the intended service and safety
function of the vessel. Buyer assigns Seismic Category on the MDS.

1.2.6 Containment: Components that contain active process fluids inside the plant process system.
Refer to the MDS for the containment classification of components.

Primary Confinement - The boundary within which the process fluids, gasses and vapors are
contained and confined during the plant process operation. In this document, the entire
process vessel and nozzle walls are generally referred to as the Primary Confinement.

Primary Containment - The part of the Primary Confinement that is in contact with the
process fluid. This is typically the wetted portion of the vessel wall below the top of the
overflow.

Auxiliary Containment - This term is used in this document to identify the portion of a
Primary Confinement that is not subject to a static pressure head of liquid but may be in
contact with splashing liquid, vapor or gases. This is typically the vessel components
above the prescribed high operating liquid level.

Secondary Containment - The boundary that will contain prodess liquid if the Primary
Containment is breached. This boundary will not normally be in contact with the process
liquid. Typically, this is the cell liner or wall structure of the facility.

1.2.7 Black Cell: Shielded cells for which no maintenance or entry is planned for the 40-year
design life of the plant.
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1.2.8 Design Level: Determines allowable nozzle reinforcement methods and nondestructive

examination (NDE) requirements. Buyer assigns Design Levels on the MDS or

Drawings.

1.3 Conflicts

In cases of conflicts between this specification and other drawings or specifications, the Seller

shall call attention to the conflict and request an interpretation by the Buyer.

1.4 Buyer's Responsibilities

Process design of the vessel for performance, capacity, or configuration is the Buyer's

responsibility, and is not part of this specification.

1.5 Seller's Responsibilities

1.5.1 Seller shall assume complete responsibility for the design, fabrication, testing, inspection, and
documentation as required by the Buyer and detailed in the purchase order.

1.5.2 Buyer's review of the Seller's drawings, or release of the vessel for shipment by the Buyer's
representative, shall in no way relieve the Seller of the responsibility for complying with all

the requirements of this specification and the purchase order.

1.5.3 The Seller shall substantiate any necessary changes to the MDS, Drawings, specifications and

purchase order and obtain approval from the Buyer.

2 Applicable Documents

2.1 General

2.1.1 Work shall be in accordance with the referenced codes, standards, and documents listed

below, which are integral parts of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry

standard, or reference document, only those chapters, sections, parts, or paragraphs of the

document are applicable and shall be applied. When more than one code, standard, or

referenced document covers the same topic, the requirements for all must be met with the

most stringent governing.

2.2 Codes and Industry Standards

2.2.1 The Seller shall apply the latest issue, including addenda, at the time of request for quote or

award as applicable for the following codes and industry standards. Use of any other

edition, revision, or issue requires Buyer approval.

2.2.1.1 ASME Section VIII, Division 1, Rulesfor Construction ofPressure Vessels, American

Society of Mechanical Engineers
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2.2.1.2 ASME Section II, Materials, American Society of Mechanical Engineers (Seller may use

the latest edition)

2.2.1.3 ASME Section V, Nondestructive Examination, American Society of Mechanical Engineers

2.2.1.4 NBIC, National Board Inspection Code, National Board of Boiler and Pressure Vessel

Inspectors

2.2.1.5 WRC-107, Local Stresses in Spherical and Cylindrical Shells due to External Loading,
Welding Research Council

2.2.1.6 WRC-297, Local Stresses in Cylindrical Shells due to External Loadings on Nozzles-

Supplement to WRC Bulletin No. 107, Welding Research Council

2.2.1.7 PFI Standard ES-24, Pipe Bending Methods, Tolerances, Process and Mechanical

Requirements, Pipe Fabrication Institute, Engineering and Fabrication Standard

2.2.2 The Seller shall apply the issue and addenda as referenced in Table U-3 of ASME Section
VIII, Division 1 for the following codes and industry standards:

2.2.2.1 ASME B 16.5, Pipe Flanges and Flange Fittings NPS 1/2 through NPS 24

2.2.2.2 ASME B 16.47, Large Diameter Steel Flanges NPS 26 through NPS 60

2.2.2.3 SNT-TC-lA, Recommended Practice No. SNT-TC-1A, American Society for
Nondestructive Testing, Inc. June 1980 Edition through 2001 Edition and its applicable
supplements

2.2.3 The Seller shall apply the issue and addenda as stated for the following codes and industry
standards:

2.2.3.1 ASCE 7-98, Minimum Design Loadsfor Buildings and Other Structures, American Society

of Civil Engineers

2.2.3.2 ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, 1989

Edition

2.3 Related Documents

Other project specifications, standards, and standard details as listed or referenced in Section 2 of

the purchase order shall be used as applicable for the design and fabrication of the vessels.

2.4 Project Documents

2.4.1 24590-WTP-3PS-MV00-T0002, Engineering Specification for Seismic Qualification Criteria
for Pressure Vessels

2.4.2 24590-WTP-3PS-MV00-T0003, Engineering Specification for Pressure Vessel Fatigue
Analysis

2.4.3 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification
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2.4.4 24590-W T P-MV-M59T-00001, Pressure Vessel Tolerances Standard Details

2.4.5 24590-WTP-3PS-MVB2-TOOO 1, Engineering Specification for Welding of Pressure Vessel,

Heat Exchangers and Boilers

2.4.6 24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance

Program Requirements

2.4.7 24590-WTP-3PS-GOOO-T0003, General Specificationfor Packaging, Shipping, Handling and
Storage Requirements

3 Design Requirements

3.1 Basic Requirements

3.1.1 Unless otherwise specified, all vessels shall be designed and fabricated in accordance with

ASME Section VIII, Division 1, any additional requirements of this specification, MDS, and
the referenced Drawings.

3.1.2 Pressure vessels shall be U-stamped and registered with the NBIC. Any exceptions are

indicated on the MDS.

3.1.3 Seller shall consider design details and material thickness shown on Drawings and MDS as the

minimum requirements.

3.1.4 Seller shall not scale Drawings.

3.2 Loading

3.2.1 Seismic analysis shall be performed per the requirements of 24590-WTP-3PS-MVOO-T0002.

3.2.2 If wind or snow loadings are specified on the MDS, the design for such loadings shall be

based on the requirements of the ASCE 7, using the indicated wind and snow loading

parameters.

3.2.3 If the MDS contains an ECDS, the Seller shall analyze for fatigue per the requirements

detailed in the 24590-WTP-3PS-MVOO-T0003.

3.2.4 Unless indicated otherwise on the MDS or Drawings, the Seller shall design the vessels to

support process liquid filled to the top of the overflow.

3.3 Corrosion Allowance

3.3.1 Corrosion allowance is specified on the MDS and shall be applied to each surface exposed to

process vapor or liquid. Internal piping, charge vessels, and pulse jet mixers shall have the
specified corrosion allowance applied to both internal and external surfaces.

3.3.2 Unless otherwise specified, corrosion allowance shall not be applied to external vessel

surfaces.
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3.4 Heads

The Seller shall use head shapes as specified on the vessel drawing. Deviations from this
profile may be considered for economic, space or fabrication concerns. Any change, however,
requires the approval of the Buyer.

3.5 Supports and Anchors

3.5.1 Seller shall provide vessel supports as illustrated on the Drawings.

3.5.2 Supports and anchors shall be designed to secure the buoyant vessel in case the vessel is
empty and submerged to the level indicated in the MDS.

3.6 Nozzles and Manways

3.6.1 Nozzle wall thickness shall be per ASME Section VIII, Division 1 and at least that specified
on the Drawings. Seller shall understand that minimum nozzle thicknesses indicated on the
Drawings may not support the nozzle loading requirements listed in Appendix A.

3.6.2 Nozzles and manways and their reinforcements located on the head shall be located fully
within the crown region of the head unless noted otherwise on the Drawing.

3.6.3 All nozzles shall be set-in type or through type with full penetration welds. All nozzles, which
are flush with the inside surface of the vessel, shall be rounded to 1/8 inch minimum radius as
shown below. Nozzles for pressure relief devices, vents, and drainage shall be flush with the
inside surface of the vessel. Nozzles with internal projection in primary containment shall
have an additional fillet weld between the internal projection and the inside surface of the shell
or head.

The following illustrates acceptable and unacceptable nozzle configurations and welding:

Acceptable Nozzle Connections

ReqlImd 1.or
Nozzles in Pnmary -

Containment

Nozzle Neck

eA or Shel

Nozzle Nock

-- Head or =1hell n

Set-in Nozzle with Full Penetration Weld

24590-GO4B-F00019 Rev-3

Through Nozzle with Full Penetration Weld
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Nozzle Neck

Concave
Nozzle Nock Pre Filet

Weld
Cocv Profile

Head or Shell

Radius =1/8" min
Head or Shell

Set-In Nozzle with Full Penetration Weld
for Fatigue Service Through Nozzle for Fatigue Service

Unacceptable Nozzle Connections

Set-on Nozzle with Full Penetration Weld Through Nozzle with Double Fillet Weld

3.6.4 Flange boltholes shall straddle natural vessel centerlines unless otherwise specified.

3.7 Nozzle Loading

3.7.1 Unless otherwise specified on the MDS, Seller shall design nozzles for the minimum nozzle

design loads listed in the applicable table of Appendix A for the connected pipe size. Seller

shall design nozzles according to the methods of WRC-107, WRC-297, or finite element
analysis as applicable.

3.7.2 Appendix A lists minimum design nozzle loads by nozzle size, connecting pipe material, and
Seismic Category for weight, seismic, and thermal expansion cases. The coordinate system

conforms to the 'right hand rule'. Loads provided in Appendix A do not have a sign

convention, Seller must ensure that the direction of load application provides the most

conservative stresses at the nozzle to shell or head junction. The Y-axis is vertical and in

the direction of gravity regardless of the orientation of the nozzle. Loads act at the juncture of

the nozzle and shell.

Deleted load combinations

3.7.3 The nozzle loads provided are for the piping connected to the external nozzle. If a nozzle
projects and is loaded internally to the vessel, design the nozzle for the sum of the internal and

external loads.
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3.7.4 The nozzle loads due to thermal expansion listed in Appendix A are estimated based on the

operating temperature of 3500 F. If the maximum operating temperature of a vessel is less

then 350* F, the nozzle thermal loads may be reduced by a scale factor of the absolute value
of

X-70
350-70

where X is the maximum vessel operating temperature.

3.8 Nozzle Reinforcement

3.8.1 When required, suitable nozzle reinforcements must be provided. Reinforcement methods are
limited depending on the assigned Design Level and cell designation. Refer to Section 6 for
allowable reinforcement methods. If the wall thickness of the nozzle neck is greater than that
of the connecting piping, the requirements of ASME Section VIII, Division 1, Figure UW-
13.4 shall be satisfied.

3.8.2 Nozzle reinforcing pads, where permitted, shall have one-piece construction. Pad thickness
shall not exceed 1.5 times the thickness of the penetrated shell. To meet nozzle loading
requirements, pad diameter may exceed the limits of reinforcement per ASME Section VIII,
Division 1. Pad width shall be at least 2 inches but shall not exceed ten times the thickness of
the pad. Each pad shall have one 1/8 inch nominal pipe size (NPT) telltale hole for testing
purposes. On completion of all fabrication activities, the hole shall be fitted with a screwed
plug of the same material as the reinforcement plate.

3.8.3 The following illustrates acceptable reinforcement practices for nozzles irrespective of Design
Level:

Increase
Nozzle Neck
Thickness

24590-G04B-F00019 Rev-3

Nozzle Reinforcement Methods
for All Design Levels
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3.8.4 Nozzles on Commercial Grade vessels not located in a black cell may use external reinforcing

pads. As a warning, the nozzle loads specified in Appendix A may exceed the practical use of

repads. In such cases, the Seller should consider locally increasing the thickness of the shell

or head with an insert plate or increasing the nozzle neck thickness as required. The following

illustrates acceptable reinforcing practices for nozzles on Commercial Grade vessels not

located in a black cell:

Increase
Nozzle Neck

1/8 inch NPT Telltale Hole Thickness

Reinforcing Pad Insert Plate

Nozzle Reinforcement Methods
Only for Commercial Grade Vessels

Not Located In a Black Cell

3.9 Internal Components

3.9.1 Design of support members for vessel internals shall be the responsibility of the Seller. For

pulse jet mixers, charge vessels, and their supports, the Seller shall submit a preliminary

layout for review prior to detail design.

3.9.2 Seller shall design support members to avoid the column of space directly below the manway.

3.9.3 The design of internal supports shall consider stresses caused by differential thermal

expansion.

3.9.4 If indicated on Drawings, the internal surface of the head or shell subjected to direct

impingement of process fluid shall be protected by a wear plate. See the MDS for the wear

plate material.

3.10 External Components

3.10.1 If the MDS specifies insulation, the Seller shall provide and install insulation supports per the

Drawings.

3.10.2 Lifting and tailing lugs shall be provided and installed by the Seller per the Drawings. The

Seller may propose alternate designs and submit for Buyer approval prior to detail design.

3.10.3 The Seller is responsible for determining the necessity of stiffening rings. The material shall

match the material of the shell and attachment welds shall be continuous on both sides of the

ring.

3.10.4 If specified on the Drawings, Seller shall provide and install support clips for piping or

platforms. The materials welded to the shell shall match the material of the shell.
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3.10.5 If indicated on the Drawings, Seller shall provide and install grounding lugs.

3.10.6 Seller shall provide all vessels with a nameplate of Type 300 stainless steel attached securely
on a bracket welded to the vessel at the location indicated on the Drawings. The bracket shall
be the same material type as the adjoining vessel shell. The nameplate shall be in accordance
with the specified Drawing.

3.10.7 The base of the vertical vessel support skirt shall be marked, using a line of welding bead, at
the 0 degree orientation as shown on the Drawings.

3.10.8 If a separate ring beam support is specified on the vessel drawing, the top flange shall be
marked, using a line of welding bead, at the 0 degree orientation as shown on the Drawings.

4 Materials

4.1 General

4.1.1 Materials shall be new and free from defects. Classification of fabrication materials shall be
in accordance with ASME Section II. The Seller shall furnish legible copies of the mill test
reports from the manufacturer for materials comprising the Primary Confinement, supports,
and welded attachments. Other materials shall be provided with certified statements that the
material meets the requirements of ASME Section II.

4.1.2 Material shall be furnished to the specification and grade shown on the MDS. The fabricator
shall not substitute materials without written approval from the Buyer.

4.1.3 Contact materials including marking materials, temperature indicating crayons, adhesive
backed and pressure sensitive tape, and barrier and wrap materials may be used only under the
following limits:

" The total halogen content shall not exceed 200 parts per million (PPM)
* The total sulfur content shall not exceed 400 PPM
" No intentionally added low melting point metals such as lead, zinc, copper, tin, antimony

and mercury.

Anti spatter compounds shall not contain chlorine, fluorine, sulfur, mercury or other low
melting point metals.

Materials and residue shall be completely removed when no longer required. Cleaning
materials may be non-halogenated solvents or potable water containing no more than 50 PPM
chloride. Contact materials shall be controlled and documented in accordance with the
Seller's inspection and test plan as approved by the Buyer.

4.1.4 Seller shall maintain a positive system of identification of materials used in the fabrication of
each vessel per 24590-WTP-3PS-GOOO-T0002.
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4.2 Pipe Fittings

Pipe fittings shall conform to the appropriate ASME and ANSI standards for materials and
dimensions unless otherwise stated in the purchase order.

5 Fabrication

5.1 General

5.1.1 Seller shall, if necessary, provide temporary stiffening and jigging to prevent shell distortion
during fabrication, welding processes, heat treatment, hydrostatic testing, or shipment.

5.1.2 Fabrication tolerances shall be in accordance with ASME Section VIII, Division 1 and
standard drawing 24590-WTP-MV-M59T-00001.

5.1.3 The sequence of fabrication shall be planned to permit maximum access to the internal
surfaces to enable examination of all welds.

5.1.4 Plates and pipes shall be cut to size and shape by machining, grinding, shearing, plasma, laser,
or water jet cutting. Plates, 3/8 inch thick and above, cut by shearing, shall either be dye
penetrant tested on the sheared edge or have 3/8 inch allowance left on the edges which shall
be removed by machining or grinding. All thickness of plate or pipe cut by air plasma cutting
shall have the edges dressed to a smooth, bright finish. Material cut by the inert gas shielded
plasma, laser or water jet process will not require further dressing other than deburring. All
lubricants, burrs, and debris shall be removed after cutting.

5.1.5 All stamps used for identification reference markings shall be of the low stress type.
Stampings shall not be located near discontinuities.

5.1.6 If a butt welded seam is required between materials of different thickness, the thicker material
shall normally be machined on the side away from the process liquid. Machining shall ensure
a smooth finished profile with no sharp corners and shall be in accordance with ASME
Section VIII, Division 1.

5.1.7 When rolling any austenitic stainless plate, care shall be taken to prevent carbon pickup or
contamination of rolled material. The work area shall be free of carbon steel grindings and
general cleanliness shall be maintained to preclude carbon contamination.

5.1.8 Only stainless steel brushes, clean iron-free sand, ceramic or stainless steel grit shall be used
for cleaning stainless steel or nonferrous alloy surfaces. Cleaning tools or materials shall not
have been previously used on carbon steel.

5.1.9 Internal piping bends shall have a center line radius of four times the pipe nominal diameter.
In confined spaces, the centerline radius may be reduced to three times the outside diameter of
the pipe. The pipe shall not be terminated or butt welded within the bend, a straight length of
4 inches is recommended.
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5.1.10 Pipe bending methods, tolerances, processes, and material requirements shall comply with PFI
Standard ES-24 and require Buyer's approval. These requirements shall apply equally to tube
bending processes.

5.2 Layout

5.2.1 Plate size shall be chosen to minimize welding. For horizontal vessels, the longitudinal seams
in cylindrical shells and conical heads, shall be located above the specified normal operating
level, where practical. Longitudinal seams shall be completed before welding any adjoining
circumferential seam.

5.2.2 The longitudinal seams of adjacent shell courses shall be staggered by a minimum length
(measured from the toe of the welds) of 5 times the plate thickness, or 4 inches whichever is
greater. Where it is considered impractical to meet this requirement, Seller shall submit a
proposed layout to the Buyer for approval.

5.2.3 For large diameter formed heads, where two or more plates are butt welded prior to forming,
the butt welds shall be located such that the weld in the knuckle region is minimized.

5.2.4 Saddles shall be continuously welded to the shell. Welded seams under the saddle or wear
plate are not permitted. Longitudinal weld seams in the shell should not be located within 15
degrees of the horn of the saddle or wear plate.

5.2.5 Plate layouts shall be arranged so that longitudinal and circumferential weld seams clear all
nozzles, manways, and their reinforcing pads to the maximum extent possible. A minimum
clearance of eight times the plate thickness from the toes of the welds is required. Where it is
considered impractical to meet this requirement, Seller shall submit a proposed layout to the
Buyer for approval.

5.2.6 Structural attachment welds such as internal support rings or clips, external stiffening rings,
insulation support rings, and ladder, platform or pipe support clips shall clear weld seams by a
minimum of 2 inches. If overlap of pad type structural attachments and weld seams is
unavoidable, the portion of the seam to be covered shall be ground flush and radiographically
examined before the attachment is welded. The seam shall be radiographed per ASME
Section VIII, Division 1, Paragraph UW-51 for a minimum distance of 2 inches beyond the
edge of the overlapping attachment. Radiographic examination of longitudinal weld seams is
not required when single plate edge type attachments such as tray support rings, stiffening
rings, insulation support rings, ladder, platform, or pipe support clips cross such weld seams.

5.3 Nozzles, Manways, and Reinforcing Pads

5.3.1 For forged nozzles connecting to pipe of lesser wall thickness, the Seller shall prepare the
nozzles per ASME Section VIII, Division 1 Figure UW- 13.4.

5.3.2 If a manway is specified with a welded cover, the cover shall be tack welded to the manway
neck, prepared for field welding to the manway neck, sealed to prevent dirt and water from
entering the vessel using adhesive tape which meets the contact material requirements. The
cover shall be marked with the plant item number of the vessel.
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5.3.3 Nozzles to be butt welded to connecting pipe shall be prepared for field welding and fitted

with a plastic or rubber protective cover and sealed to prevent dirt and water from entering the

vessel using adhesive tape which meets the contact material requirements.

5.4 Welding Requirements

5.4.1 Seller shall comply with 24590-WTP-3PS-MVB2-TOOOl.

5.4.2 All welding shall be continuous. Stitch welding is prohibited.

5.4.3 Joints shall be assembled and retained in position for welding. The use of manipulators or

other devices to permit welding in the flat position should be employed where practical.

5.4.4 All attachments such as lugs, brackets, nozzles, pads and reinforcements around openings and

other members (when permitted) shall follow the contour and shape of the surface to which

they will be attached. The gap at all exposed edges to be welded shall not exceed the greater

of 1/16 inch or one-twentieth of the thickness of the attachment at the point of attachment.

5.4.5 Where fillet welds only are used, the maximum gap between the components being joined

shall be 1/8 inch. The components shall be clamped or otherwise maintained together during
welding.

5.4.6 Attachment point of spiders, braces, or other temporary attachments shall match the material

of the vessel.

5.4.7 All temporary attachments shall be removed prior to shop hydrotest unless specifically
approved by the Buyer.

5.4.8 Moved to paragraph 3.9.4

5.4.9 Where practical, internal structural component and piping welds shall be full penetration.

Fillet welded attachments are subject to approval by the Buyer.

6 Design and NDE Requirements

6.1 All Design Levels

6.1.1 The shell and head sections which are subjected to concentrated or large loads through welded
attachments (such as lifting and tailing lugs or agitator mountings) shall, prior to welding, be

ultrasonically examined over 100 percent of the areas, in accordance with the following:

* For connections or attachments directly welded to the shell or head, the area tested shall
extend 3 inches beyond the extremity of the proposed weldment

* For connections or attachments welded via a reinforcement or doubler plate, the shell area
tested shall extend 5 inches beyond each side of the perimeter of the proposed fillet weld
attaching the reinforcing or doubler plate to the shell or head
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6.1.2 All full penetration welds attaching internal or external structural components to the heads or
shell shall be ultrasonically tested. If fillet welds are permitted by the Buyer and are not
readily ultrasonically tested, they may be dye-penetrant tested with approval from the Buyer.

6.1.3 All full penetration welds forming part of the jacket shall be ultrasonically tested.

6.1.4 Records of the NDE and other tests shall be submitted to the Buyer as described in the

purchase order.

6.1.5 All welds joining the nozzle neck to the shell or heads, which are not radiographically or
ultrasonically tested shall be dye penetrant tested.

6.2 Additional Requirements for Design Level 1 (L-1) Vessels

6.2.1 All nozzle reinforcement on L-1 vessels shall be integral. Using additional reinforcing
elements such as reinforcing rings or pads is prohibited. Reinforcing material shall be taken
as excess thickness on the shell or head and nozzle neck. Additional reinforcing material may
be provided, when required, by increasing the shell, head or nozzle thickness, or by providing
a thicker insert plate of a suitable diameter, butt welded into the shell or the head.

6.2.2 The following weldments shall be subject to volumetric testing:

* All welds forming part of the primary containment, including weldments joining nozzles
to the vessel shell or head.

" Where a main seam butt weld is located such that only part of its length lies within the
Primary Containment, the complete length of that particular seam

" All butt welds in internal piping
" For multi-chambered vessels, where an adjacent chamber is categorized other than L-1, all

interconnecting butt welds which provide Primary Containment between the two
chambers to L-1 requirements

" For vessels fitted with a shell-type jacket, all Primary Containment welds in the main shell
enclosed by the jacket and found satisfactory prior to fitting the jacket and associated
rings.

Radiography is the preferred method of volumetric testing. Where it is considered impractical
to perform radiographic examination due to joint configuration, the Seller may propose
ultrasonic examinations.

6.2.3 Where components attach to any part of the vessel by full or partial penetration tee weld
(including a corner weld), the parent plate in the vicinity of the weld shall be ultrasonically
tested prior to welding, to ensure that no defects are present that could result in laminar type
tearing during welding.

In particular, the following components shall always be examined as detailed above:

* Supports for vessel internals
" Vessel supports where a small local area of the vessel takes the support load (ultrasonic

inspection is not required for skirt or ring supported vessels)
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6.3 Additional Requirements for Design Level 2 (L-2) Vessels

6.3.1 All nozzle reinforcement on L-2 vessels shall be integral. Using additional reinforcing
elements, such as reinforcing rings or pads, is prohibited. Reinforcing material shall be taken
as excess thickness on the shell or head and nozzle neck. Additional reinforcing material may
be provided, when required, by increasing the shell, head or nozzle thickness, or by providing
a thicker insert plate of a suitable diameter, butt welded into the shell or the head.

6.3.2 The following weldments shall be subject to volumetric testing:

" At least 10 percent of the length of each welders production of welds forming part of the
Primary Containment. The minimum extent of volumetric testing shall include all "T"
junctions, and 10 percent of the remaining longitudinal weld with a 6 inches minimum
length of volumetric testing.

* For nozzle-to-shell welds located in the Primary Containment, at least 10 percent of the
number of welds made by each welder over 100 percent of its circumference, with a
minimum of one nozzle to shell weld per vessel.

* All butt welds in internal piping

Radiography is the preferred method of volumetric testing. Where it is considered impractical
to perform radiographic examination due to joint configuration, the Seller may propose
ultrasonic examinations.

6.3.3 Where components attach to any part of the vessel by full or partial penetration tee weld
(including a corner weld), the parent plate in the vicinity of the weld shall be ultrasonically
tested prior to welding, to ensure that no defects are present that could result in laminar type
tearing during welding.

In particular, the following components shall always be examined as detailed above:

" Supports for vessel internals.
" Vessel supports where a small local area of the vessel takes the support load (ultrasonic

inspection is not required for skirt or ring supported vessels)

6.4 Additional Requirements for Commercial Grade (CM) Vessels

6.4.1 Nozzles may use either a pad or integral reinforcement.

6.4.2 The following weldments shall be subject to volumetric testing unless otherwise indicated on
the MDS or Drawings:

" At least 10 percent of the length of each welder's production of vessel main seam butt
welds. The minimum extent of volumetric testing shall include all "T"junctions and 10
percent of the remaining longitudinal weld with a 6 inches minimum length of volumetric
testing.

" For nozzle-to-shell welds located in the Primary Containment, at least 10 percent of the
number of welds made by each welder over 100 percent of its circumference.

* At least 10 percent of butt welds in internal piping for the full circumference.
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Radiography is the preferred method of volumetric testing. Where it is considered impractical
to perform radiographic examination due to joint configuration, the Seller may propose
ultrasonic examinations.

6.5 Additional Requirements for Vessels Located in a Black Cell

6.5.1 If a vessel is located in a Black Cell, it shall be noted on the MDS.

6.5.2 All nozzle reinforcement shall be integral regardless of Design Level. Using additional
reinforcing elements, such as reinforcing rings or pads, is prohibited. Reinforcing material
shall be taken as excess thickness on the shell or head and nozzle neck. Additional reinforcing
material may be provided, when required, by increasing the shell, head or nozzle thickness, or
by providing a thicker insert plate of a suitable diameter, butt welded into the shell or the head.

6.5.3 All welds joining components of the Primary Confinement shall be subject to full volumetric
testing. Radiography is the preferred method of volumetric testing. Where it is considered
impractical to perform radiographic examination due to joint configuration, the Seller may
propose ultrasonic examinations.

6.5.4 All load bearing welds on internal components and supports, which include pulse jet
mixer and charge vessel supports, dip pipe supports, sparger supports, instrumentation
piping supports, and pump discharge and return line supports shall, as a minimum be
dye-penetrant tested. All other internal welds are not subject to this requirement, but
shall be visually inspected in accordance with ASME Section VI, Division 1
requirements.

7 Tests and Inspections

7.1 Hardness Testing for Austenitic Stainless Steel Components

7.1.1 Hardness testing is required when austenitic stainless steel plate is cold formed to make
sections such as angles and channels. This requirement is not applicable to the cold forming
of dished heads, which is covered by the relevant section of ASME Section VIII, Division 1.

7.1.2 Hardness testing is required when austenitic stainless steel pipe is cold formed for bends with
a centerline radius less than three times the nominal pipe diameter.

7.1.3 Any cold forming process, which may significantly increase hardness, shall be in accordance
with an approved procedure, which contains hardness testing. The procedure shall be
submitted for Buyer's approval.

7.1.4 Hardness testing shall be performed on areas subject to the greatest deformation after cold
working or any rework or rectification. The maximum permitted hardness is HRB 92.

7.1.5 If the maximum permitted hardness is exceeded, the Seller shall solution anneal in accordance
with the applicable ASME specification for that material. Seller shall submit a written
procedure for suitable heat treatment and testing for Buyer's approval.

24590-GO4B-F00019 Rev-3
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7.2 Nondestructive Examinations

7.2.1 Radiography, ultrasonic testing, and dye penetrant examination, where specified or required,
shall be performed in accordance with ASME Section VIII, Division 1 and ASME Section V.

7.2.2 All mandatory nondestructive examination (visual, surface flaw, and volumetric) of vessel
shall be carried out after the completion of fabrication, including any heat treatment. Where
Seller carries out additional nondestructive examination prior to any heat treatment process,
such examinations shall be included in the Quality Plan or Inspection Schedule. The Buyer's
representative need not witness this additional nondestructive examination; however, the
records of such inspection shall be made available to the Buyer's representative.

7.2.3 Nondestructive examination must be performed by an inspector certified to the requirements
of SNT-TC-lA. The interpretation of the results shall be by either Level II or Level III
inspectors certified to SNT-TC-1A. Visual examination is not included in this
requirement.

7.2.4 Ultrasonic testing, where specified by the Buyer or proposed by the Seller, shall be in
accordance with Appendix 12 of ASME Section VIII, Division 1.

7.2.5 Radiographic acceptance criteria shall be in accordance with ASME Section VIII, Division 1,
Paragraph UTW-51 where full radiography is required or UW-52 where spot radiography is
required.

7.2.6 Deleted

7.3 Hydrotests

7.3.1 If paint is specified, the vessel shall not be painted prior to the pressure test.

7.3.2 All welds shall be sufficiently cleaned and free of scale or paint prior to hydrostatic testing.

7.3.3 Testing of vessels or components made of austenitic stainless steel materials shall be
conducted with potable water containing no more than 50 PPM chloride.

7.3.4 For vessels of carbon and low alloy steel, before application of the test pressure, the test water
and the vessel material shall be allowed to equalize to approximately the same temperature.
The temperature of the pressure resisting components during the pressure test, regardless of
test media, shall be at least 30* F warmer than the minimum design metal temperature to be
stamped on the nameplate, but need not exceed 1200 F.

7.3.5 The final hydrostatic test pressure shall be held for a minimum of one hour.

7.3.6 After completion of the hydrostatic test, the vessel shall be drained, dried, cleaned thoroughly
inside and outside to remove grease, loose scale, rust, and dirt and closed as quickly as
practicable. Test water shall not be in contact with austenitic stainless steel for more than 72
hours, unless treated with an appropriate biocide.
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7.3.7 If field assembly or erection is involved, the final hydrostatic test shall be at the job site. The
Seller or the field subcontractor shall provide the Buyer with a detailed test procedure for
review and approval prior to testing.

7.3.8 A horizontal vessel shall be tested while resting on its support saddles without additional
supports or cribbing.

7.3.9 Tall vertical vessels may be shop hydrotested in the horizontal position. The vessel shall be
designed for vertical hydrotest loading. These vessels must be adequately supported during
the hydrotest to prevent damage.

7.3.10 Each chamber of a multi-chamber vessel (jacketed vessel) shall be subject to a hydrotest
pressure with atmospheric pressure in the adjacent chamber.

7.4 Leak Tests

7.4.1 If gas or pneumatic testing is specified in the MDS, Drawings or in the purchase order, the
Seller shall conduct the tests in accordance with ASME Section V.

7.4.2 Reinforcing pad attachment welds and accessible surfaces of inside nozzle to vessel wall
welds shall be tested for leaks with 15 PSIG dry air or nitrogen and bubble forming solution.
This test shall be performed prior to the final hydrostatic or pneumatic test as applicable.

7.5 Obstruction Test

Seller shall ensure and document that all internals, internal piping, and jacketing are free from
obstructions.

7.6 Final Inspection of Completed Vessel

Final inspection of the completed vessel shall be the sole responsibility of the Seller. The
finished dimensions and cleanliness of the vessels shall comply with the relevant Drawings and
specifications after completion of all tests.

8 Preparation and Shipment

8.1 Cleaning

8.1.1 Seller shall comply with 24590-WTP-3PS-G000-T0003.

8.1.2 If specified in the purchase order and in any event following hot working or heat treatment,
the equipment shall be descaled. The procedure to be used by Seller shall be submitted for
Buyer's prior approval.

8.1.3 If blast (mechanical) descaling process is specified in the purchase order for stainless steel
construction, clean and iron-free glass or ceramic beads, or sand of alumina or zirconia type
shall be used. The type, grade, and chemical composition of the abrasive shall be submitted
for Buyer's approval prior to its use. Recycling of abrasive is prohibited. Blast cleaning shall
not be used on weld metal or as a final finish on fabrications.
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8.2 Packaging

8.2.1 Machined carbon steel surfaces, which are not protected by blind flanges, shall be coated with
rust preventative. Rust preventative coating shall be approved by Buyer.

8.2.2 All flanged openings, which are not provided with a cover, shall be protected by an ASME
B 16.5 or B 16.47 carbon steel blind flange of the same rating as the flange, a full faced rubber
gasket with a minimum thickness of 1/8 inch and carbon steel bolts with stainless steel
washers.

8.2.3 For internal parts, suitable supports shall be provided to avoid damage during shipment.
Temporary internal bracing shall be painted yellow and a label, located near the nameplate
shall state that the vessel contains temporary bracing that must be removed.

8.2.4 Small parts, which are to be shipped loose, shall be bagged or boxed and marked with the
order and plant item number of the vessel.

8.3 Shipping

8.3.1 Seller shall take all necessary precautions in loading by blocking and bracing the vessel and
furnishing all necessary material to prevent damage.

8.3.2 The Seller shall verify, by calculation, that the vessel and internals will withstand loads
occurring during shipping for the chosen mode of transportation. The Buyer shall inform the
Seller of the chosen mode of transportation.

9 Documentation and Submittals

9.1 Seller shall comply with the requirements of forms G321-E and G32 1-V of the material
requisition or Exhibit I, Attachment A, B and C of the subcontract, as applicable. Furnish all
applicable drawings, design calculations, reports of special analyses, welding procedure
specifications with procedure qualification records, test procedures, and all other required
documents.

9.2 Design calculations shall include relevant ASME Section VIII, Division 1 formulas and source
paragraphs, values used in the formulas, the calculated results and comparison with acceptable
values. Where calculations are based on other than the ASME Section VIII, Division 1
formulas, the source of the formulas shall be referenced. Where a computer program is used for
calculations, a brief program description shall be given, including name and version of the
program. If the program is not commercially available to industry, Seller shall maintain and
provide, upon request, program documentation. Calculations shall include, but not be limited to:

* Code calculations
* Seismic calculations including base horizontal seismic force and moment and loads for

anchorage and anchor bolt design
* Support calculations including empty weight, operating weight and location of center of

gravity
* Calculations associated with lifting and erection of the vessel
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* Nozzle load analysis for local and gross effect, per WRC-107, WRC-297 or by other

approved method
* Design of attachments, both internal and external

* Thermal and discontinuity stresses as applicable
* Fatigue analysis as applicable for vessels in fatigue services

9.3 Seller shall make a complete set of Buyer approved drawings and other documents available to

the Buyer's representative at the time the quality surveillance activities are being conducted.

9.4 All records pertaining to the nondestructive examination, base materials, filler materials,

fabrication, and inspection shall be traceable to the area and part inspected and be accessible for
Buyer's examination.

9.5 Seller shall provide certified copies of the test reports including ASME Section VIII, Division 1
data reports as specified in the purchase order.

10 Quality Assurance

10.1 General Requirements

10.1.1 The Seller's quality assurance program (QAP) requirements are included in 24590-WTP-3PS-
GOOO-TOO01.

10.1.2 Seller's QAP manual shall be submitted to buyer for review in accordance with 24590-WTP-

3PS-GOOO-T0O1.

10.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheets listed in section 2 of the material requisition.

10.2 Additional Requirements for Quality Level Q Vessels

10.2.1 Seller shall have in place a QA program meeting the requirements of ASME NQA-1, marked
as applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the
material requisition, and 24590-WTP-3PS-G000-T0001.

10.2.2 The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate
that its quality program is in compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet.

10.2.3 All items shall be manufactured in accordance with the Seller's Quality Assurance Program
that meets the requirements of ASME NQA-1, and has been previously evaluated and
accepted by the RPP-WTP Quality Organization.

10.2.4 Seller shall submit their QAP and work plan to Buyer for review prior to commencement of
work. The plan shall include documents and procedures to implement the work and include a
matrix of essential quality assurance elements cross-referenced with the documents and
procedures.
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11 Revision History (Internal Use Only)

11.1 Specification Change Notices

" 24590-WTP-3PN-MVOO-00001
" 24590-WTP-3PN-MYOO-00002
* 24590-WTP-3PN-MVOO-00009
* 24590-WTP-3PN-MVOO-0001 1
" 24590-WTP-3PN-MVOO-00012
" 24590-WTP-3PN-MVOO-00014
" 24590-WTP-3PN-MVOO-00015
" 24590-WTP-3PN-MV00-00016 with modifications:

* 24590-WTP-SDDR-PROC-05-00100 is incorporated by reference in lieu of 24590-WT P-SDDR-PROC-04-
00100

" 24590-WTP-SDDR-PROC-05-00197 is incorporated by reference in lieu of 24590-WTP-SDDR-PROC-04-
00197

" 24590-WTP-3PN-MVOO-00017
" 24590-WTP-3PN-MVOO-00019
" 24590-WTP-3PN-MVOO-00020
" 24590-WTP-3PN-MVOO-00022

11.2 Design Changes Incorporated by Design

" 24590-WTP-SDDR-PROC-02-0145
" 24590-WTP-SDDR-PROC-02-0155
* 24590-WTP-SDDR-PROC-02-0183
* 24590-WTP-SDDR-PROC-03-0023
" 24590-WTP-SDDR-PROC-03-0053
* 24590-WTP-SDDR-PROC-03-0075
* 24590-WTP-SDDR-PROC-03-0082
* 24590-WTP-SDDR-PROC-03-0083
* 24590-WTP-SDDR-PROC-03-0086
* 24590-WTP-SDDR-PROC-03-0100

11.3 Design Changes Incorporated by Reference

* 24590-WTP-SDDR-PROC-02-0128
" 24590-WTP-SDDR-PROC-02-0136
* 24590-WTP-SDDR-PROC-02-0182
* 24590-WTP-SDDR-PROC-03-0020
* 24590-WTP-SDDR-PROC-03-0066
* 24590-WTP-SDDR-PROC-03-0076
* 24590-WTP-SDDR-PROC-03-0157
* 24590-WTP-SDDR-PROC-03-0168
" 24590-WTP-SDDR-PROC-03-0169
* 24590-WTP-SDDR-PROC-03-0226
* 24590-WTP-SDDR-PROC-03-0240
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" 24590-WTP-SDDR-PROC-03-0242
* 24590-WTP-SDDR-PROC-03-0255
" 24590-WTP-SDDR-PROC-03-0263
* 24590-WTP-SDDR-PROC-03-0285
* 24590-WTP-SDDR-PROC-04-00130
* 24590-WTP-SDDR-PROC-04-00184
* 24590-WTP-SDDR-PROC-04-00201
* 24590-WTP-SDDR-PROC-04-00216
* 24590-WTP-SDDR-PROC-04-00269
* 24590-WTP-SDDR-PROC-04-00411
* 24590-WTP-SDDR-PROC-04-00551
* 24590-WTP-SDDR-PROC-04-00613
* 24590-WTP-SDDR-PROC-04-00645
* 24590-WTP-SDDR-PROC-04-00744
" 24590-WTP-SDDR-PROC-04-00788
* 24590-WTP-SDDR-PROC-04-00873
" 24590-WTP-SDDR-PROC-04-00890
" 24590-WTP-SDDR-PROC-04-00931
* 24590-WTP-SDDR-PROC-04-00970
* 24590-WTP-SDDR-PROC-04-00971
" 24590-WTP-SDDR-PROC-04-01078
* 24590-WTP-SDDR-PROC-04-01087
* 24590-WTP-SDDR-PROC-04-01121
* 24590-WTP-SDDR-PROC-04-01275
* 24590-WTP-NCR-CON-03-077
" 24590-WTP-NCR-CON-03-202
" 24590-WTP-NCR-CON-04-0080
" 24590-WTP-FCR-M-03-045
" 24590-WTP-FCR-M-03-062
* 24590-WTP-FCR-M-04-0053
* 24590-WTP-FCR-M-04-0058
* 24590-WTP-SDDR-PROC-05-00032
* 24590-WTP-SDDR-PROC-05-00046
* 24590-WTP-SDDR-PROC-05-00100
* 24590-WTP-SDDR-PROC-05-00101
* 24590-WTP-SDDR-PROC-05-00197
* 24590-WTP-SDDR-PROC-05-00202
" 24590-WTP-SDDR-PROC-05-00235
* 24590-WTP-SDDR-PROC-05-00279
" 24590-WTP-SDDR-PROC-05-00280
* 24590-WTP-SDDR-PROC-05-00332
* 24590-WTP-SDDR-PROC-05-00398
* 24590-WTP-SDDR-PROC-05-00452
" 24590-WTP-SDDR-PROC-05-00476
* 24590-WTP-SDDR-PROC-05-00480
" 24590-WTP-SDDR-PROC-05-00603
" 24590-WTP-SDDR-PROC-05-00604
* 24590-WTP-SDDR-PROC-05-00605
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" 24590-WTP-SDDR-M-05-00017
" 24590-WTP-SDDR-M-05-00086
" 24590-WTP-SDDR-M-05-00090
* 24590-WTP-SDDR-M-05-00107
" 24590-WTP-SDDR-M-05-00114
" 24590-WTP-SDDR-M-05-00122
" 24590-WTP-SDDR-M-05-00189
* 24590-WTP-SDDR-M-05-00205
* 24590-WTP-SDDR-M-05-00227
" 24590-WTP-SDDR-M-05-00253
" 24590-WTP-SDDR-M-05-00266
" 24590-WTP-SDDR-M-05-00282
" 24590-WTP-SDDR-M-05-00284
" 24590-WTP-SDDR-M-05-00396
" 24590-WTP-SDDR-M-05-00439
" 24590-WTP-SDDR-M-05-00470
" 24590-WTP-SDDR-M-05-00590
" 24590-WTP-SDDR-M-05-00654
" 24590-WTP-SDDR-M-05-00675
" 24590-WTP-SDDR-M-05-00683
" 24590-WTP-SDDR-M-05-00688
" 24590-WTP-SDDR-M-05-00691
" 24590-WTP-SDDR-M-05-00725
" 24590-WTP-SDDR-M-05-00752
" 24590-WTP-SDDR-M-06-00088
" 24590-WTP-SDDR-M-06-00130
" 24590-WTP-SDDR-M-06-00352
" 24590-WTP-SDDR-MS-07-00001
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Table Al- Minimum Nozzle Loads Due to Stainless Steel Piping on Vessels
Designated as SC-I

Pipe Size Load Type Forces Moments
Fr (lb) lF (b) |Fz (lb) Mx (ft-lb) My (ft-lb) Mz (ft-lb

Weight 10 16 10 10 6 6
1 in Seismic 30 20 30 37 55 55

Thermal 30 26 40 38 77 77
Weight 20 32 20 24 15 15

1-1/2 in Seismic 60 40 60 91 137 137
Thermal 64 56 86 96 192 192
Weight 36 56 36 42 26 26

2 in Seismic 106 70 106 158 237 237
Thermal 114 100 152 169 337 337
Weight 69 111 69 158 99 99

3 in Seismic 215 143 215 623 934 934
Thermal 228 203 305 664 1330 1330
Weight 116 186 116 288 180 180

4 in Seismic 365 243 365 1170 1760 1760
Thermal 393 350 524 1260 2520 2520
Weight 279 446 279 797 498 498

6 in Seismic 884 590 884 3230 4850 4850
Thermal 980 872 1310 3580 7160 7160
Weight 311 497 311 988 618 618

8 in Seismic 978 653 978 3930 5890 5890
Thermal 1190 1060 1590 4800 9590 9590
Weight 351 561 351 1880 1180 1180

10 in Seismic 1090 728 1090 7340 11000 11000
Thermal 1270 1130 1690 8500 17000 17000
Weight 485 776 485 2710 1700 1700

12 in Seismic 1510 1010 1510 10500 15800 15800
Thermal 1780 1580 2370 12400 24800 24800
Weight 581 930 581 3320 2080 2080

14 in Seismic 1800 1200 1800 12600 18900 18900
Thermal 2140 1900 2860 . 15000 30100 30100
Weight 729- 1170 729 4170 2610 2610

16 in Seismic 2280 1520 2280 16100 24200 24200
Thermal 2800 2490 3730 19800 39500 39500
Weight 911 1460 911 5070 3170 3170

18 in Seismic 2820 1880 2820 20000 29900 29900
Thermal 3550 3160 4730 25200 50300 50300
Weight 1120 1790 1120 6310 3950 3950

20 in Seismic 3400 2270 3400 23900 35800 35800
Thermal 4440 3950 5920 31200 62400 62400
Weight 1340 2150 1340 7300 4560 4560

22 in Seismic 4030 2690 4030 28100 42200 42200
Thermal 5430 4830 7240 37900 75800 75800
Weight 1570 2510 1570 8510 5320 5320

24in Seismic 4710 3140 4710 32400 48700 48700
Thermal 6560 5840 8750 45200 90400 90400

Note: Unless otherwise specified on the MDS utilize the minimum nozzle loads specified
above
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Table A2- Minimum Nozzle Loads Due to Stainless Steel Piping on Vessels
Designated as SC-II, II, and IV

Pipe Size Load Type Forces Moments
Fx (Ib) |Fy (lb) |Fz (Ib) Mx (ft-lb) |My (ft-lb) jMz (ft-lb)

Weight 10 16 10 11 7 7
1 in Seismic 66 44 66 92 137 137

Thermal 28 24 38 38 77 77
Weight 20 32 20 26 16 16

1-1/2 in Seismic 138 92 138 228 342 342
Thermal 58 52 78 96 192 192
Weight 34 56 34 46 29 29

2 in Seismic 244 162 244 398 597 597
Thermal 104 92 138 169 337 337
Weight 71 113 71 180 112 112

3 in Seismic 491 327 491 1570 2350 2350
,Thermal 209 185 278 664 1330 1330
Weight 120 192 120 342 214 214

4 in Seismic 834 557 834 2960 4440 4440
Thermal 356 317 474 1260 2520 2520
Weight 290 462 290 951 595 595

6 in Seismic 2025 1350 2025 8290 12400 12400
Thermal 875 777 1170 3580 7160 7160
Weight 333 534 333 1210 758 758

8 in Seismic 2360 1580 2360 10700 16000 16000
Thermal 1050 938 1410 4800 9590 9590
Weight 361 578 361 2210 1380 1380

10 in Seismic 2540 1690 2540 19400 29100 29100
Thermal 1110 991 1490 8500 17000 17000
Weight 502 803 502 3240 2020 2020

12 in Seismic 3510 2340 3510 28100 42100 42100
,Thermal 1550 1380 2070 12400 24800 24800
Weight 591 946 591 3870 2420 2420

14 in Seismic 4160 2780 4160 33900 50900 50900
Thermal 1850 1640 2460 15000 30100 30100
Weight 757 1210 757 5080 3180 3180

16 in Seismic 5310 3540 5310 44100 66100 66100
Thermal 2380 2120 3180 19800 39500 39500
Weight 1200 1930 1200 8190 5120 5120

18 in Seismic 8490 5660 8490 71500 107000 107000
Thermal 2990 2660 3980 25200 50300 50300
Weight 1280 2050 1280 8630 5400 5400

20in Seismic 8910 5940 8910 75900 114000 114000
Thermal 3660 3260 4880 31200 62400 62400
Weight 1380 2200 1380 9380 5860 5860

22in Seismic 9510 6340 9510 81500 122000 122000
Thermal 4420 3930 5900 37900 75800 75800
Weight 1600 2570 1600 11000 6870 6870

24 in Seismic 11100 7430 11100 96100 144000 144000
Thermal 5240 4660 6990 45200 90400 90400

Note: Unless otherwise specified on the MDS, utilize the minimum nozzle loads specified
above
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Table A3- Minimum Nozzle Loads Due to Carbon Steel Piping on Vessels
Designated as SC-I

Pipe Size Load Type Forces Moments
Fx (lb) Fy (Ib) Fz (lb) Mx (ft-lb) IMy (ft-lb) IMz (ft-lb)

Weight 10 16 10 11 7 7
1 in Seismic 30 20 30 45 67 67

Thermal 36 32 46 53 106 106
Weight 20 32 20 28 18 18

1-1/2 in Seismic 60 40 60 111 166 166
Thermal 72 64 96 132 265 265
Weight 34 54 34 50 31 31

2 in Seismic 100 68 100 192 288 288
Thermal 122 108 162 232 465 465
Weight 68 108 68 192 120 120

3 in Seismic 207 138 207 755 1130 1130
Thermal 251 222 335 915 1830 1830
Weight 113 180 113 357 223 223

4 in Seismic 344 230 344 1420 2130 2130
Thermal 420 374 561 1740 3480 3480
Weight 260 416 260 1000 626 626

6 in Seismic 792 528 792 3950 5930 5930
Thermal 989 879 1320 4930 9870 9870

Weight 302 482 302 1290 806 806
8 in Seismic 932 621 932 5250 7870 7870

Thermal 1170 1040 1560 6610 13200 13200
Weight 411 658 411 2390 1500 1500

10 in Seismic 1270 848 1270 9130 13700 13700
Thermal 1630 1450 2180 11700 23400 23400
Weight 608 973 608 3760 2350 2350

12 in Seismic 1880 1250 1880 14200 21300 21300
Thermal 2430 2160 3240 18400 36800 36800
Weight 744 1190 744 4710 2940 2940

14 in Seismic 2350 1560 2350 18500 27800 27800
Thermal 3030 2700 4040 23900 47900 47900
Weight 1030 1650 1030 7040 4400 4400

16 in Seismic 3250 2170 3250 27700 41500 41500
Thermal 4200 3730 5600 35800 71500 71500
Weight 1410 2250 1410 9840 6150 6150

18 in Seismic 4240 2830 4240 38700 58000 58000
Thermal 5580 4960 7440 50900 102000 102000
Weight 1730 2770 1730 12700 7970 7970

20 in Seismic 5340 3560 5340 49600 74400 74400
Thermal 7160 6360 9540 66500 133000 133000
Weight 2080 3340 2080 13100 8200 8200

22 in Seismic 6290 4190 6290 50300 75500 75500
Thermal 8590 7640 11500 68800 138000 138000
Weight 2650 4240 2650 20700 12900 12900

24 in Seismic 7980 5320 7980 79900 120000 120000
Thermal 11100 9870 14800 111000 222000 222000

Note: Unless otherwise specified on the MDS, utilize the minimum nozzle loads specified
above
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Table A4- Minimum Nozzle Loads Due to Carbon Steel Piping on Vessels
Designated as SC-II, III or IV

Pipe Size Load Type Forces Moments
Fx (lb) Fy (lb) Fz(lb) Mx (ft-lb) M ft-lb) |Mz (ft-lb)

Weight 10 16 10 13 8 8
1 in Seismic 68 46 68 110 166 166

Thermal 32 30 44 53 106 106
Weight 20 32 20 31 20 20

1-1/2 in Seismic 140 92 140 275 412 412
Thermal 68 60 90 132 265 265
Weight 34 54 34 55 34 34

2 in Seismic 234 156 234 480 721 721
Thermal 114 100 150 232 465 465
Weight 62 99 62 176 110 110

3 in Seismic 482 321 482 1910 2870 2870
Thermal 231 206 308 915 1830 1830
Weight 104 167 104 335 209 209

4 in Seismic 804 536 804 3610 5420 5420
Thermal 387 344 516 1740 3480 3480
Weight 243 389 243 949 593 593

6 in Seismic 1860 1250 1860 10200 15200 15200
,Thermal 906 806 1210 4930 9870 9870
Weight 353 564 353 1450 903 903

8 in Seismic 2690 1800 2690 13400 20200 20200
Thermal 1320 1180 1770 6610 13200 13200
Weight 384 615 384 2600 1630 1630

10 in Seismic 2920 1950 2920 23700 35600 35600
Thermal 1450 1290 1930 11700 23400 23400
Weight 567 908 567 4150 2590 2590

12 in Seismic 4310 2880 4310 37100 55600 55600
Thermal 2140 1910 2860 18400 36800 36800
Weight 707 1130 707 5400 3380 3380

14 in Seismic 5380 3590 5380 48100 72200 72200
Thermal 2670 2380 3570 23900 47900 47900
Weight 980 1570 980 8040 5020 5020

16 in Seismic 7450 4970 7450 71900 108000. 108000
Thermal 3700 3290 4940 35800 71500 71500
Weight 1300 2080 1300 11300 7090 7090

18 in Seismic 9890 6590 9890 102000 152000 152000
Thermal 4950 4400 6600 50900 102000 102000
Weight 1640 2630 1640 14900 9330 9330

20 in Seismic 12500 8320 12500 132000 198000 198000
Thermal 6300 5600 8400 66500 133000 133000
Weight 1900 3040 1900 15400 9620 9620

22 in Seismic 14400 9610 14400 135000 203000 203000
,Thermal 7330 6520 9770 68800 138000 138000
Weight 2510 4020 2510 24800 15500 15500

24in Seismic 19000 12700 19000 217000 326000 326000
Thermal 9760 8680 13000 111000 222000 222000

Note: Unless otherwise specified on the MDS, utilize the minimum nozzle loads specified
above
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Revision History

Revision Reason for Revision

0 Issued for Purchase of HLW adsorbers. LAW adsorbers are on hold pending approval of ABAR
24590-WTP-SE-ENS-03-1261 Rev 0.

1 Issued for Purchase based on DTD number 24590-LAW-DTD-ENS-04-0002, with LAW adsorber
ITS equipment for carbon bed fire mitigation on hold. This includes: Isolation valves, high
temperature switch and interlock, and COx monitor and interlocks.

Incorporated SCN number 24590-WTP-3PN-MWKO-00001 and SDDRs 24590-WTP-SDDR-
PROC-04-01020, 24590-WTP-SDDR-PROC-04-01040, 24590-WTP-SDDR-PROC-05-00392,
24590-WTP-SDDR-PROC-05-00602, 24590-WTP-SDDR-PROC-05-00652, 24590-WTP-SDDR-
PROC-05-00701, and 24590-WTP-SDDR-M-05-00018. Revised LAW instrumentation
requirements for remote mounting of analyzers and transmitters. Revised Figures 1 and 2 to clarify
instrumentation requirements. Added appendix B and C to clarify testing requirements for carbon
media. LAW adsorber ITS equipment for carbon bed fire mitigation is still on hold. This includes:
Isolation valves, high temperature switch and interlock, and COx monitors and interlocks.

3

3).

Incorporated SCN 24590-WTP-3PN-MWKO-00002 and SDDR 21590 WTP SDDR H 06 8628 '

24590 WT SDDR-M-06-00297, and 24590-WTP-SDDR-MS-07-0005 1. Revised Appendix B and
C testing requirements. Added WTP specific tailoring of codes (appendix D-J). Updated HLW ITS
List. Updated Environmental Requirements based on EQ Room Data Sheets. Changed CO and
COx analyzers from supplier's scope to buyer's. Added Hg Monitor Probe connection detail (Fig
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1 Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste treatment
facilities where the US Department of Energy (DOE) Hanford Site tank waste will be pretreated and
immobilized into stable glass form via vitrification. The WTP Contractor will design, build, and startup
the WTP pretreatment and vitrification facilities for the DOE Office of River Protection (ORP). The
waste treatment facilities will pretreat and immobilize the low activity waste (LAW) and high level waste
(HLW) currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of Richland, WA in the U.S.A. The WTP Facility will be constructed at the east end of the 200 East
Area of the Hanford Site. The counties of Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, project management,
quality assurance, inspection, testing, qualification, and labeling of the Activated Carbon Bed Adsorbers,
associated filters, gaskets, insulation, piping, fasteners, shims, and special tools for use in the High Level
Waste (HLW) and Low Activity Waste (LAW) facilities. This specification also provides the
requirements for the conception, demonstration, design, fabrication, quality assurance, inspection, testing,
qualification, and supply of activated carbon, testing equipment, testing apparatus, testing materials,
manuals, instructions, and procedures.

The scope of work for the Seller includes all work specifically defined in this specification. Work shall
include, but is not limited to, the following:

1.2.1 Provide fully detailed designs, drawings, supporting calculations, supporting analysis,
supporting models, procedures, and all labor, materials, fasteners, tooling, equipment,
apparatus, instrumentation, shop drawings, and services -necessary to manufacture, test,
inspect, label, and package Activated Carbon Bed Adsorbers in accordance with this
specification and the Mechanical Data Sheets in Section 2 of the purchasing documents.

1.2.2 Provide Buyer with a breakdown (by paragraph) of the following codes, industry standards,
and referenced documents to be applied to each aspect of the Activated Carbon Bed Adsorbers
detailed design, drawings, analysis, fabrication, quality assurance, inspection, testing,
qualification, labeling, packaging, handling, and shipment for review prior to beginning
detailed design:

* ASME AG-1-1997, including WTP specific tailoring
* ASME AG-la-2000
* ASME N509-1989
* ASME B&PVC, Section VIII, Div 1

If an entire section or part of the above listed codes and standards applies, a breakdown by
paragraph is not required. Only the part or section shall be listed.
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1.2.3 Provide design calculation in accordance with this specification and applicable codes.
Calculations shall include, but not be limited to:

* Code calculations
* Seismic calculations
* Support calculations (Include resultant reactions at support locations)
* Calculations associated with lifting and erection of the vessel
* Nozzle loads and movements per thermal and seismic calculations
* Thermal and discontinuity stresses as applicable
* Fatigue analysis as applicable for pressure vessels in fatigue services

1.2.4 Provide a three-dimensional (3-D) computational fluid dynamics (CFD) model and analysis of
the Activated Carbon Bed Adsorbers. CFD model and analysis shall include necessary Buyer
supplied inlet piping to model the velocity profile of the offgas air stream entering the
adsorber.

1.2.5 Provide thermal calculations for the Activated Carbon Bed Adsorber units and support frames
in accordance with the requirements of this specification and Mechanical Data Sheets (MDSs)
in section 2 of the purchasing documents. Select insulation material (i.e. calcium silicate,
mineral wool, etc.) to meet thermal requirements of this specification.

1.26 Provide an analysis of the Activated Carbon Bed Adsorber design to determine expected
adsorber changeout frequency.

1.2.7 Delete.

1.2.8 Provide connecting piping and actuated on/off control valves to configure two (2) Activated
Carbon Bed Adsorber units in a single offgas stream to be operated in either series or parallel
with the ability to isolate one unit for maintenance and still operate. Activated Carbon Bed
Adsorber units shall be configured for automatic (remote) operation from Buyer's integrated
control network.

1.2.9 Provide internal water deluge fire suppression system to allow flooding of the Activated
Carbon Beds. Fire detection shall include a combination of carbon monoxide (CO/COx)
monitors, temperature monitors, and isolation valves. CO/COx monitors shall be interlocked
to isolation valves. Process water for carbon bed flooding is a backup to bed isolation.
Provide liigh liquid level interlocks operated from radar level indicators.

1.2.10 Provide fire detection and suppression system acceptance tests.

1.2.11 Provide control logic and I/O mapping for automatic configuration and fire suppression
system.

1.2.12 In addition to the field testing requirements set forth in ASME AG-1, Section TA, and/or
ASME N509, Section 9, conduct the following acceptance tests in the shop, on each Activated
Carbon Bed Adsorber unit prior to shipment:

* Visual Inspection
* Structural Capability Test
* System Bypass Test
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* Mechanical Test
* Differential Pressure Test
* Airflow Distribution Test
* Electrical Air Heater Performance Test (per design)

1.2.13 Provide challenge gas and challenge gas injection and sampling ports/manifolds.

1.2.14 Provide detailed bag-in/bag-out procedure for removal and replacement of adsorbent and any
other filter(s) required.

1.2.15 Provide all personnel, equipment, apparatus, labor, personal protection equipment (PPE),
materials, glovebags, bags, HEPA filters, etc. to simulate field conditions, demonstrate, and
videotape the bag-in/bag-out procedure using fully assembled Activated Carbon Bed Adsorber
equipment in shop.

1.2.16 Provide material certified test reports, welding procedures, insulation installation procedures,
testing procedures, testing results, quality assurance procedures, quality assurance inspection
results, and all other procedures and documentation required per this specification.

1.2.17 Provide transportation, storage, and installation instructions for the Activated Carbon Bed
Adsorber units per the Seller's recommendations and the requirements of this specification.

1.2.18 Package and prepare the Activated Carbon Bed Adsorber units for shipment to the WTP site.
Packaging shall be sufficient to allow outdoor storage for a period of up to one year at the
WTP site, without Buyer action except routine inspection. Environmental conditions for
storage are found in section 3.6 of this specification.

1.2.19 Provide all equipment, instrumentation, labor, and materials to perform a shop lifting test,
demonstrating that the lifting lugs or attachment points are adequate to support the Activated
Carbon Bed Adsorber units without distortion. Lifting lugs or attachment points shall be
placed such that the equipment remains essentially level during the lift without tilting or
swaying. Seller shall provide shop test report on lifting points provided on the Activated
Carbon Bed Adsorber equipment.

1.2.20 Provide Material Safety Data Sheets (MSDSs) for loaded Activated Carbon Bed Adsorber and
all other materials used in the construction of the Activated Carbon Bed Adsorber units.

1.2.21 Provide operation and maintenance manuals, with sequence of operations, and recommended
spare parts list.

1.2.22 Provide a set of special tools for each Activated Carbon Bed Adsorber required for operation,
bag-in/bag-out, sampling, and maintenance.

1.2.23 Provide design for structural attachment to the Buyer's provided embeds.

1.2.24 Provide junction boxes to accommodate wiring to remote mounted Seller control panels as
requirement for LAW Buyer supplied instrumentation racks. Seller shall provide wiring
schedule, diagrams, and documentation to facilitate installation of wiring from equipment to
remote control panels and LAW instrumentation racks.
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1.3 Work by Others

Any item not specifically listed as being supplied by the Buyer shall be provided by the Seller. The
Buyer shall supply the following:

1.3.1 Shipping to jobsite.

1.3.2 Unloading and storage of all materials and equipment at jobsite.

1.3.3 Activated Carbon Bed Adsorber installation labor at jobsite.

1.3.4 Foundation, embeds, and anchor bolts.

1.3.5 Electric power supply.

1.3.6 External wiring.

1.3.7 External connection to Buyer's instrumentation and controls.

1.3.8 Control system.

1.3.9 Piping external to the Activated Carbon Bed Adsorber unit package.

1.3.10 Pressure drop indicators for pressure drop piping connections.

1.3.11 Installation of insulation.

1.3.12 Instrument racks.

1.4 Acronyms

AGS

AISC

ASD

ASME

ASTM

AWS

CFD

CFR

3-D

DF

DOE

American Glovebox Society

American Institute of Steel Construction

Adjustable Speed Drive

American Society of Mechanical Engineers

International Society for Testing and Materials

American Welding Society

Computational Fluid Dynamics

Code of Federal Regulations

Three-Dimensional

Decontamination Factor

US Department of Energy
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ESF Engineered Safety Feature

ERDA Energy Research and Development Administration

FMEA Failure Mode and Effect Analysis

HEPA High Efficiency Particulate Air

HCl Hydrogen Chloride

HLW High Level Waste

HF Hydrogen Fluoride

HVAC Heating, Ventilation, and Air-Conditioning

HOP High Level Waste Secondary Offgas Treatment System

FFB Foundation Field Bus

ICN Integrated Control Network

IEEE Institute of Electrical and Electronics Engineers

ISA Instrument Service Air

ITS Important to Safety

LAW Low Activity Waste

LVP Low Activity Waste Secondary Offgas System

MR Material Requisition

MDS Mechanical Data Sheet

MSDS Material Safety Data Sheet

NDE Nondestructive Evaluation/Examination

NRTL Nationally Recognized Testing Laboratory

ORP Office of River Protection

OSHA Occupational Safety and Health Administration

P&ID Piping and Instrumentation Diagram

PMI Positive Material Identification

PPE Personal Protection Equipment

ppm Parts per million

psf pounds per square foot (lb/ft)

PSV Pressure Safety Valve

QA Quality Assurance

QAP Quality Assurance Program

QL Quality Level

SC Seismic Category

scfin Standard Cubic Feet per Minute
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SDDR Supplier Deviation Disposition Request

SS Stainless Steel

TBD To Be Determined

UL Underwriters Laboratories, Inc.

VSL Vitreous State Laboratory of The Catholic University of America

WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

Activated Carbon Bed Adsorber Unit: Refers to complete Carbon Bed equipment assembly.
This includes two (2) full capacity Carbon Bed Adsorbers, connecting pipe work, valves,
instrumentation, and support frame for Carbon Bed Adsorbers and piping.

Activated Carbon Bed Adsorber expert: One who has extensive knowledge regarding the
characteristics and application of Activated Carbon Bed Adsorbers. Must have a minimum of

five (5) years experience.

AdsorbentMedia: A solid having the ability to concentrate and hold other substances.

Adsorber: A device or vessel containing adsorbent (e.g., an adsorber cell filled with
adsorbent).

Bag-in/Bag-out: A method of introducing and removing items from a contaminated enclosure
where a bag provides a physical barrier at all times during the operation that prevents the

spread of contamination.

Buyer's Representative(s): The Buyer's designee(s), who shall witness onsite operations at the
seller and sub-seller sites and perform onsite inspections and surveillance.

Bypass, Leakage: A pathway through which contaminated air can escape treatment by the
installed HEPA and/or adsorber banks. Examples are leaks in filters and filter mounting
frames, defective or inefficient isolation dampers that result in the uncontrolled flow through

adjacent plenums, and unsealed penetrations for electrical conduits, pipes, floor drains, etc.

Challenge Gas: A gas of known characteristics, under specified conditions, used for the

purpose of testing. For in-shop and in-place/field testing of adsorbers required by this
specification. The challenge gas to be used shall depend on what is recommended by the
Activated Carbon Bed Adsorber manufacturer. Challenge gas shall be an environmentally
safe non-ozone depleting substance, if possible.

Engineered Safety Feature (ES): A nuclear air treatment system, HVAC system, gas
processing system, or a component that serves to control and limit the consequences of

releases of energy and radioactivity.
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Glovebag: A temporary barrier to contain or prevent the spread of contamination generally

during system maintenance or production. The area or component is surrounded by the
portable glovebox boundary material, usually a flexible plastic film. Personnel perform work
inside the glovebag through glovesleeves and gloves while remaining outside the containment
area. Other access ports are provided to allow for equipment and service penetrations as
necessary. Additional openings can be provided through the use of zippers, velcro closures,
and bag-out ports.

HEPA Filter: A high efficiency particulate air filter having a fibrous medium with a particle
removal efficiency of at least 99.97 % when tested with essentially monodispersed 0.3 pum test
aerosol particles.

Mounting Frame: A structure against which adsorbers may be snugly mounted and supported
in a position that permits the passage of air or gas and provides a surface to hold the sealing
gasket, thereby avoiding a potential bypass or leakage path for the non-filtered air or gas.

Paragraph: When a paragraph of this specification, referenced documents, referenced codes,
or referenced standards is referenced in this specification, the paragraph referenced and all
subparagraphs and sub-subparagraphs of the paragraph referenced shall be considered
inclusive.

Quality Level: The quality level identifies the quality requirements to be applied to the
equipment The identified quality levels are Q and CM (Commercial). Quality requirements
are specifically defined on the associated mechanical data sheets (MDSs) and supplier quality
assurance program (QAP) requirements data sheets.

Seismic Category: Specific requirements for each seismic category are defined in reference
documents listed in section 2.4 of this specification.

Special Tools: Any tooling required to perform maintenance on the Activated Carbon Bed
Adsorber unit or for Activated Carbon Bed Adsorber and discharge filter removal and
replacement. Includes tools that must be specially designed and fabricated and tools that are
readily available in the commercial market.

1.6 Safety/Quality Classifications

1.6,1 Activated Carbon Bed Adsorber units for HLW shall meet the quality level requirements of Q
as shown on the associated MDSs and supplier quality assurance program requirements data
sheet. Seismic category shall be SC-IlI as shown on the associated MDSs and defined in
reference documents listed in section 2.4 of this specification.

1.6.2 Activated Carbon Bed Adsorber units for LAW shall meet the quality level requirements of Q
as shown on the associated MDSs and supplier quality assurance program requirements data
sheet. Seismic category shall be SC-Ill as shown on the associated MDSs and defined in
reference documents listed in section 2.4 of this specification.
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2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents listed
below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in section 2,
the specific revision or effective date identified, as well as the specific revision or effective
date of codes and standards that they incorporate by reference (daughter codes and standards),
shall be followed. If a date or revision is not identified, the latest issue, including addenda, at
the time of quotation, shall apply. The effective dates and revisions listed in section 2 shall
apply to subsequent references to the codes and standards within this specification. When
more than one code, standard, or referenced document covers the same topic, the requirements
for all must be met with the most stringent governing. The use of any other edition, revision,
or issue requires buyer's approval.

2.1.3 Unless specified otherwise, requirements apply to both HLW and LAW design, fabrication,
testing, storage, and handling.

2.2 Codes

2.2.1 ASME AG-1-1997, Code on Nuclear Air and Gas Treatment, Sections AA, FE, FF, and TA.
See Appendix D for WTP specific tailoring.

2.2.2 ASME AG-la-2000, Addenda to ASME AG-1-1997 Code on Nuclear Air and Gas Treatment,
Section HA.

2.2.3 ASME B31.3-1996, Process Piping. See Appendix E for WTP specific tailoring.

2.2.4 ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1, Rules for Construction of
Pressure Vessels.

2.2.5 DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual.

2.2.6 AWS D1.6, Structural Welding Code-Stainless Steel.

2.2.7 Delete.

2.2.8 AISC (ASD), 9th Edition, American Institute of Steel Construction. See Appendix F for WTP
specific tailoring.

2.2.9 29 CFR 1910, Occupational Safety and Health Standards (OSHA).
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2.3 Industry Standards

2.3.1 AGS-GOOl @1998, Guideline for Gloveboxes, Second Edition.

2.3.2 ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components, Sections 1, 2,
3, 4 - (Paragraphs 4.3, 4.4, 4.6.1 through 4.6.7.2, 4.11, 4.12. 4.13(a)), 5 - (Paragraphs 5.5,
5.6.5.5 and 5.6.5.6), 7 - (Paragraph 7.2), 8 - (Paragraph 8.2), 9, Appendix C, and Appendix D.

2.3.3 ASME N510-1989, (Rev. 1995), Testing of Nuclear Air Treatment Systems, Sections 1
through 8, 11, 13, 14, 15, and appendices.

2.3.4 ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facilities. See
Appendix G for WTP specific tailoring.

2.3.5 ASME Y14. 100, Engineering Drawing Practices.

2.3.6 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.

2.3.7 ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.

2.3.8 ASTM F594, Standard Specification for Stainless Steel Nuts.

2.3.9 ERDA 76-21, Nuclear Air Cleaning Handbook, Chapter 1 (All), Chapter 2 (Paragraphs 2.1
through 2.4.16), Chapter 3 (Paragraphs 3.1, 3.4.1, 3.4.2, 3.4.5, 3.4.6), Chapter 4 (Paragraphs
4.3 through 4.3.5, 4.5.9), Chapter 7 (All), Chapter 8 (All), Chapter 9 (Paragraph 9.4.1).

2.3.10 NACE Standard RP0198, The Control of Corrosion Under Thermal Insulation and
Fireproofing Materials-A Systems Approach.

2.3.11 PIP INIH1000, Hot Insulation Installation Details.

2.3.12 RR-C-271D, Federal Specification for chains and attachments, welded and weldless.

2.3.13 NEMA 4, Enclosures for Electrical Equipment.

2.3.14 IEEE Std. 384, Standard Criteria for Independence of Class IE Equipment and Circuits. See

Appendix H for WTP specific tailoring.

2.3.15 IEEE Std. 323, Standard for Qualifying Class lE Equipment for Nuclear Power Generating
Stations. See Appendix I for WTP specific tailoring.

2.3.16 IEEE Std. 344, Recommended Practice for Seismic Qualification of Class 1E Equipment for
Nuclear Power Generating Stations. See Appendix J for WTP specific tailoring.

2.4 Reference Documents/Drawings

2.4.1 24590-WTP-3PS-GOOO-TOOOI, General Specification for Supplier Quality Assurance
Program Requirements
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2.4.2 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification
(PMI) for Shop Fabrication

2.4.3 24590-WTP-3PS-GO0O-T0003, Engineering Specification for Packaging, Handling, and
Storage Requirements

2.4.4 24590-WTP-3PS-NWP-TOOO1, Engineering Specification for General Welding and NDE
Requirements for Supplier Fabricated Piping

2.4.5 24590-WTP-3PS-MVB2-TOOOI, Engineering Specification for Welding of Pressure Vessels,
Heat Exchangers and Boilers

2.4.6 24590-WTP-3PS-JQ07-TOOO1, Engineering Specification for Instrumentation for Package
Systems

2.4.7 24590-W TP-3PS-SSOO-TOOO 1, Engineering Specification for Welding of Carbon Structural
Steel

2.4.8 24590-WTP-3PS-SSOO-T0002, Engineering Specification for Welding of Structural Stainless
Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

2.4.9 24590-WTP-3PS-FBO1-TOOOl, Engineering Specification for Structural Design Loads for
Seismic Category III andlV Equipment and Tanks

2.4.10 24590-WTP-3PS-NNOO-TOOOI, Engineering Specification for Thermal Insulation for
Mechanical Systems

2.4.11 24590-WTP-3PS-JA03-TOOOI, Engineering Specificationfor Gas Analyzers

2.4.12 24590-WTP-3PB-POOO-TS1 1V, Piping Material Classification, Pipe Class Si1 V

2.4.13 24590-WTP-3PB-POOO-TS1 IN, Piping Material Classification, Pipe Class S1 N

2.4.14 24590-WTP-3PS-PVOO-TOO01, Engineering Specification for Technical Supply Conditions
for Valves

2.4.15 24590-WTP-3PS-JVI5-TOOO1, Engineering Specification for Actuatorsfor On/Off Valves

2.4.16 24590-WTP-3PS-EKP-TOOO1, Engineering Specification for Electrical Requirements for
Packaged Equipment

2.4.17 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction Motors

2.4.18 24590-WTP-3PS-PS02-TOOO1, Engineering Specification for Shop Fabrication ofPiping

2.4.19 24590-WTP-3PS-MVOO-TOOOI, Engineering Specification for Pressure Vessel Design and
Fabrication

2.4.20 24590-WTP-3PS-JQO6-T0005, Environmental Qualification of Control and Electrical

Systems and Components
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2.4.21 24590-WTP-J8-50-00001, Controls and Instrumentation Radar Installation Wave Guide

Spool Joining Details.

2.4.22 24590-WTP-MV-M59T-00016002, Vessel Connections Standard Details Sheet 2 of3

2.4.23 24590-WTP-3PS-AFPS-TOOOI, Engineering Specification for Shop Applied Special
Protective Coatings for Steel Items and Equipment

2.4.24 24590-WTP-3PS-GOOO-TOO 15, Engineering Specification for Environmental Qualification of
Mechanical Equipment

2.4.25 24590-WTP-3PS-GOOO-T0014, Engineering Specification for Supplier Design Analyses

2.4.26 24590-HLW-M6-HOP-00011, P&ID -HLWMelter Offgas System Melter I Secondary Offgas
Treatment Sheet 3 of 3.

2.4.27 24590-HLW-M6-HOP-200 11, P&ID - H LWMelter Offgas System Melter 2 Secondary Offgas
Treatment Sheet 3 of 3.

2.4.28 24590-LAW-M6-LVP-00004, P&ID - LAW Melters Secondary Offgas Vessel Vent Process
System Mercury Mitigation Equipment.

3 Design Requirements

3.1 General Requirements

3.1.1 The Activated Carbon Bed Adsorbers and support frame shall be designed per this
specification, the applicable documents listed in section 2 of this specification, and the MDSs
in section 2 of the purchasing documents.

3.1.2 The detailed design of the Activated Carbon Bed Adsorbers shall be performed by personnel
who have past experience in the design, fabrication, and testing of Activated Carbon Bed
Adsorber banks or HEPA filter banks to meet the requirements set forth in ASME AG-1,
ASME AG-la, and NQA-1. Qualifications for personnel conducting the detailed design of the
Activated Carbon Bed Adsorber shall be provided to the Buyer for review.

3.1.3 All calculations, modeling, analyses, drawings, and documentation shall be performed and/or
completed using U.S. customary units-

3.1.4 The design of the Activated Carbon Bed Adsorber pressure boundary shall be per the
requirements of ASME Boiler and Pressure Vessel Code, Section VIII, Div. . (Code stamp is
not required) Design pressure used shall be as specified on the MDSs. Design temperature
shall be determined by Seller based on thermal analysis specified in section 3.13.5 for
conditions generated during a carbon bed fire.

3.1.5 The design of the Activated Carbon Bed Adsorbers shall be per Seller and shall meet the
performance requirements of this specification, appendices, and MDSs in section 2 of the
purchasing documents.
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3.1.6 Each Activated Carbon Bed Adsorber shall be equipped with a fire suppression system. Fire
detection shall include a combination of CO monitors and carbon bed temperature monitors
for fire detection. Refer to Figure 1 and 2 for additional information related to CO/COx
monitors and temperature monitors specific to each HLW and LAW Activated Carbon Bed
Adsorber. (For HLW, each fire detection system shall allow the isolation of one carbon bed
upon detection of a fire, such that one Activated Carbon Bed Adsorber will not affect the fire
detection capability in the other unit.) Refer to Figure 1 for HLW CO monitor and isolation
valve configuration requirements. (For LAW, COx monitors shall be located on the inlet and
outlet of the Activated Carbon Bed Adsorber unit.) LAW Activated Carbon Bed Adsorber
shall only be isolated with pneumatic valves on the inlet as shown in Figure 2.

3.1.7 The Activated Carbon Bed Adsorbers shall be designed for carbon bed isolation as the
primary means of fire suppression. Seller shall also design a water flood fire suppression
system in accordance with applicable requirements of ASME AG-1, subarticle FE-4620, and
MDSs in section 2 of the purchasing documents. Seller shall account for increased pressure
inside the carbon bed vessel caused by activation of the fire suppression system and flooding
of the carbon bed with water. (i.e. PSV valves with vent lines routed to offgas piping
downstream of isolation.) Seller shall work closely with Buyer in determining required flow-
rates for fire suppression water.

3.1.8 The Activated Carbon Bed Adsorber units and all permanently attached appurtenances (i.e.
piping manifold, insulation, valves, and maintenance platforms) shall be designed to fit within
the space envelope specified on the MDSs in section 2 of the purchasing documents.

3.1.9 Piping including supports shall be designed per the requirements of ASME B31.3 (Process
Piping). Flanges used for connection to Buyer's piping shall be class 150 and meet the
requirements of ASME B31.3.

3.1.10 The CFD model and analysis, thermal analysis, Activated Carbon Bed Adsorber analysis, and
seismic analysis to be provided per this specification must verify that the final detailed design
of the Activated Carbon Bed Adsorber and support frame meets the requirements set forth in
this specification.

3.1.11 Each Activated Carbon Bed Adsorber Bed unit shall include all items listed or implied
including, but not limited to, the following:

" Housing with inlet, outlet, support frame with anchorage provisions, platform
supports, discharge filter receiver, piping connections and manifolds for testing
and sampling, piping connections for pressure drop indication, insulation supports
and hold-downs, lifting lugs, internal baffles, and mixing vanes (if mixing vanes
required).

* Fire suppression system, inlet and drain piping, shall be piped to equipment edge
with flange.

" Activated Carbon Bed Adsorbers, with pneumatic loading and gravity unloading of
activated carbon.

* Platform with grating and guardrails

3.1.12 All testing and sampling piping, connections, ports, and manifolds shall be permanently
attached to the Activated Carbon Bed Adsorbers and easily accessible for shop and field
testing. If required pipe length is not feasible within the space envelope or down stream of
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carbon bed isolation valves, the Seller shall supply mixing vanes/diffusers to adequately mix
test gases in accordance with applicable code requirements. Refer to Figures 1 and 2 for
additional clarification on test port locations. The Seller shall work closely with the Buyer to
determine best locations for testing and sampling piping, connections, ports, and manifolds.

3.1.13 The Activated Carbon Bed Adsorbers shall be designed for use with a bag-in/bag-out
procedure to be developed by the Seller to facilitate adsorber removal and replacement

operations. The Seller shall work closely with the Buyer on developing the bag-in/bag-out
procedure.

3.1.14 The Activated Carbon Bed Adsorber shall be designed to attach insulation to the exterior of
the pressure boundary. The design shall ensure the insulation is installed per the requirements
of Buyer Specification 24590-WTP-3PS-NNOO-TOOOL, Thermal Insulation for Mechanical
Systems and section 4.3 of this specification.

3.1.15 Containment of melter offgas is an ITS function of the activated carbon bed adsorber units for
both HLW and LAW. Design of the pressure boundary and support frame shall ensure
containment of melter offgas during nominal, maximum, and design conditions. Pressure
boundary must also be maintained during and post SC-IIl event. Refer to Tables 1 and 2
included in this specification for a detailed breakdown of ITS and Non-ITS
equipment/components.

3.2 Basic Function

3.2.1 General

3.2.1.1 Each offgas stream consists of two (2) Activated Carbon Bed Adsorbers that can be
operated in either series or parallel with the ability to isolate one unit for maintenance
during operation. During normal operation, the Activated Carbon Bed Adsorbers will

operate in a lead/lag series arrangement.

3.2.1.2 The Activated Carbon Bed Adsorber units are located downstream of HEPA filter banks

operating with a minimum particulate removal efficiency of 99%.

3.2.1.3 Each Activated Carbon Bed Adsorber unit shall consist of a vessel, connecting piping, air
actuated on/off control valves, adsorber bed(s), insulation, water fire suppression system,
and a discharge filter.

3.2.2 HLW Activated Carbon Bed Adsorber

3.2.2.1 HLW Activated Carbon Bed Adsorbers shall be used to remove mercury (Hg) from the

HLW melter secondary offgas HOP system.

3.2.2.2 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified

activated carbon media and number of beds to meet performance criteria specified in
section 3.4 of this specification and the MDSs in section 2 of the purchasing documents.
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3.2.3 LAW Activated Carbon Bed Adsorber

3.2.3.1 LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Hg), iodine (12),
HCI, and HF from the LAW melter secondary offgas LVP system.

3.2.3.2 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified
activated carbon media and beds to meet performance criteria specified in section 3.4 of this
specification and the MDSs in section 2 of the purchasing documents. The Seller may
supply separate or mixed beds for acid gas removal.

3.3 Optional Electric Preheater

3.3.1 If determined necessary by Seller, to prevent condensate from forming in the activated carbon
media during startup or after replacement, the Seller shall propose an electric preheater.

3.3.2 Electric preheater shall use an electric element and fan to preheat the carbon bed upon start-up
or after media replacement.

3.3.3 The preheater shall be mounted on a 4 ft by 4 ft skid frame that must be located within the

space envelope specified in the MDSs in section 2 of the purchasing documents.

3.3.4 Seller shall submit proposed control system and instrumentation for the preheater in
accordance with Buyer specification 24590-WTP-3PS-JQ07-TOOO1 Instrumentation for
Package Systems, and with the requirements of this specification.

3.4 Performance

3.4.1 General

3.4.1.1 The Activated Carbon Bed Adsorber units shall be designed for a minimum service life of
40 years. Where specific components cannot meet the specified service requirement, they
shall be identified, and a mechanism for their replacement and/or maintenance shall be
incorporated into the design. Refer to section 10.1.12 of this specification for additional
component design reliability requirements.

3.4.1.2 The Activated Carbon Bed Adsorbers shall be designed for a minimum adsorbent life
expectancy as required by the MDSs when operating 8,760 hours per year.

3.4.1.3 As applicable to design, the root mean square of the velocities in a traverse shall be within
20 % of the average velocity across the front face of the Activated Carbon Beds. If
required, ports shall be provided on one foot intervals to confin velocity distribution.

3.4.1.4 Instrumentation, valves, and related appurtenances shall meet the performance requirements
of Buyer specification 24590-WTP-3PS-JQ7-T000l, Instrumentation for Package
Systems.

3.4.1.5 Actuators for On/Off valves shall meet the performance requirements of Buyer specification
24590-WTP-3PS-JV5-T0001, Actuatorsfor On/Off Valves.
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3.4.2 HLW

3.4.2.1 Refer to MDSs in Section 2 of the purchasing documents for specified mercury
decontamination factors (DF)/removal efficiencies and carbon media design life
requirements.

3.4.2.2 Carbon media performance shall be affirmed by warranty testing specified in Appendix B
of this specification.

3.4.3 LAW

3.4.3.1 Refer to MDS in Section 2 of the purchasing documents for specified mercury, iodine, HCl,
and HF decontamination factors (DFs)/removal efficiencies and carbon media design life
requirements.

3.4.3.2 Carbon media performance shall be affined by warranty testing specified in Appendix B
of this specification.

3.5 Design Conditions

3.5.1 The Activated Carbon Bed Adsorber units shall be designed to meet design conditions
specified in the MDSs in Section 2 of the purchasing documents.

3.5.2 The Activated Carbon Bed Adsorber units shall be considered non-ESF as defined in ASME
AG-1, Article AA-1000.

3.5.3 The Activated Carbon Bed Adsorber units shall be designed to meet Level C service limits as
defined in ASME AG-1, Paragraph AA-4214.

3.6 Environmental Conditions

3.6.1 The HLW Activated Carbon Bed Adsorber units will be installed indoors in an area
maintained between 59 *F and 83 *F dry-bulb temperature during normal operation. The
LAW Activated Carbon Bed Adsorber unit will be installed indoors in an area maintained
between 59 *F and 95 F dry-bulb temperature during normal operation. HLW and LAW
Nominal radiation exposure is 10 mRad/hr. See Equipment Environmental Qualfication data,
located in the MDSs, for additional room environmental conditions.

3.6.2 Prior to installation, the Activated Carbon Bed Adsorber units may be stored outdoors at
ambient temperature extremes ranging from (-)35 *F dry-bulb to 118 *F dry-bulb and a relative
humidity of 0 to 100%.

3.6.3 Control and electrical equipment required to meet ITS functions of containment of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS-
JQ06-T0005, Engineering Specification for Environmental Quahfication of Control and
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Electrical Systems and Components, for a harsh environment. See Table 1 and 2 for list of
ITS components.

3.6.4 Control and electrical equipment shall be exposed to a maximum room temperature of 161 'F
for LAW and 153 "F for HLW. See Equipment Environmental Qualification data, located in
the MDSs, for additional room environmental conditions.

3.6.5 Mechanical equipment/components required to meet ITS functions of containment of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS-
GOOO-TOO 15, Engineering Specification for Environmental Qualification of Mechanical
Equipment, for a harsh environment. See Table 1 and 2 for list of ITS components.

3.7 Mechanical Requirements

3.7.1 General

3.7.1.1 Sample ports shall be provided downstream of each bed for monitoring HCI and HF.

3.7.1.2 Each carbon bed shall be equipped with three (3) vertical and three (3) horizontal ports to
obtain physical samples at three locations within the bed. The Seller shall provide special
tools to physically retrieve samples. Seller may also propose the use of cylindrical media
samples located external to the housing.

3.7.1.3 Valves and actuators shall meet the requirements of Buyer specification 24590-WTP-3PS-
PVOO-TOOOl, Technical Supply Conditions for Valves, and 24590-WTP-3PS-JVl5-TOO0l,
Actuators for On/Off Valves. Valve type, fail position, material, and flange requirements
shall be as specified on the MDSs in section 2 of the purchasing documents. Refer to figures
1 and 2 for additional information.

3.7.2 Loadings

3.7.2.1 Pneumatic loading shall lift activated carbon media to the fill chute. The carbon media
shall be gravity loaded through the fill chute. If permissible in the equipment space
envelope required on the MDSs, Seller may propose an alternative loading system using an
integral jib crane to lift carbon media super sacks for bulk loading.

3.7.2.2. Pneumatic loading system shall be complete with hopper, piping, vacuum blower, mounting
equipment, and air filters necessary to safely lift the activated carbon adsorbent media. If
determined necessary by Seller, vibration equipment shall be designed and supplied for
loading of the carbon media into the Activated Carbon Bed Adsorbers.

3.7.2.3 The loading equipment shall be transferable to other Activated Carbon Bed Adsorber units
within that facility. Rate of loading shall be specified by the Seller to minimize possible
damage or degradation of the Activated Carbon Media.
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3.7.2.4 Transferable loading equipment may be located in maintenance aisle ways as shown in the

MDSs in section 2 of the purchasing documents. Location shall be specified by the Seller.

Seller shall work closely with the Buyer with respect to equipment size.

3.7.3 Unloading System

3.7.3.1 Spent carbon media shall be gravity unloaded directly into 55 gal drums for disposal. Seller
shall allow for clearance of the 55 gal drum and bag-in/bag-out operations in accordance
with applicable code requirements. If required to meet the space envelope specified in the
MDSs, the Seller may propose the use an unloading system to elevate the carbon media into
a 55 gal drum. Buyer prefers to use loading equipment for unloading.

3.7.3.2 If determined necessary by Seller, vibration equipment shall be designed and supplied for

unloading of the carbon media.

3.7.3.3 Spent carbon is considered hazardous and potentially radioactive and must be contained
during unloading through the use of a bag-out procedure as required in section 3.11 of this
specification.

3.8 Discharge Filter Requirements

3.8.1 The discharge filters for the Activated Carbon Bed Adsorber units shall be rated for at least

300 F with an efficiency of 99% at 5 microns and have a minimum capacity of two (2) times

the design flowrate. Each discharge filter shall also be equipped with a differential pressure

gage to measure pressure drop across the filter.

3.9 Lifting Requirements

3.9.1 Lifting lugs shall be installed on each Activated Carbon Bed Adsorber unit for balanced lifting

and handling. Seller shall identify the weight and center of gravity of each unit and submit a

report for Buyer review.

3.9.2 All lifting points shall be designed and tested in accordance with the requirements of Buyer
specification 24590-WTP-3PS-GOOO-T0003, Packaging, Handling, and Storage
Requirements. The allowable design stress shall equal the applicable code allowable design

stress at ambient temperature.

3.9.3 The lifting lugs shall be designed to permit lifting of the Activated Carbon Bed Adsorber units
without distortion or damage to the components or lifting lugs.

3.9.4 Lifting lugs shall be accessible without removal of covers and guardrails.

3.9.5 The lifting lugs must accept standard lifting equipment. Chain blocks or braiding shall not be

permitted. If applicable, the lifting lugs shall be designed to accept Crosby shackles or

equivalent meeting Federal Specification RR-C-271D.

3.9.6 Sampling and testing connections and ports shall not be used for lifting.
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3.9.7 Seller shall provide any special designed equipment that is required to handle the component
and is not available from a commercial source. Such equipment may include but is not limited
to rigging devices such as spreader beams, structural lifting devices, strongbacks, and yokes.
Rigging devices shall be designed, tested, and tagged in accordance with the applicable
requirements of DOE-RL-92-36.

3.9.8 All lifting points on the Activated Carbon Bed Adsorber units shall be proof tested in shop.
Test and examination certificates shall be provided to the Buyer for review.

3.10 Loadings

3.10.1 The Activated Carbon Bed Adsorber and support frames shall be self-supporting, capable of
carrying the static loads of components, thermal expansion loads, seismic loads, full flood fire
suppression water loads, and capable of handling the stresses imposed during shipment,
installation, and operation.

3.10.2 Loads to be considered for the structural design of the Activated Carbon Bed Adsorbers and
support frame shall be in accordance with applicable codes, standards, and reference
documents listed in section 2 of this specification. As a minimum, loadings and stresses to be
imposed shall meet Level C service limits as described in ASME AG-1, Paragraph AA-4214
and be in accordance with Buyer specification 24590-WTP-3PS-FBO1-T0001, Engineering
Specification for Structural Design Loads for Seismic Category III and IV Equipment and
Tanks.

3.10.3 Loads and stresses imposed for design of the vessel housings shall be in accordance with
ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1.

3.10.4 Nozzle design shall consider seismic, thermal, and combination loads. Loads shall be in
accordance with the requirements of the MDSs in section 2 of the purchasing documents.

3.11 Bag-in/Bag-out Procedure Requirements

3.11.1 Seller shall provide a detailed bag-in/bag-out procedure using a pneumatic loading system and
gravity unloading of the Activated Carbon Bed Adsorber media and discharge filters using
PPE, bags, a glovebag (if required), and special tools. Procedure shall assume carbon bed is
isolated and not in operation- If unloading system is used, Seller's bag-out procedure shall
include this additional equipment.

3.11.2 Bag-in/bag-out procedure shall note the necessary steps needed to safely bag-out media after a
water deluge (i.e. additional drying of media, vibration, etc.).

3.11.3 Procedure shall include proposed means of activated carbon adsorbent media delivery (i.e. 40
lb bags, 55 gal drums, etc.).

3.11.4 Seller shall work with Buyer to determine PPE requirements to be included in the procedure
for personnel conducting adsorbent and filter removal and replacement.

3.11.5 If a glovebag is required to perform the bag-in/ bag-out procedure, it shall conform to
AGS-GOOl, and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer
to determine whether or not a glovebag will be necessary.
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3.11.6 Drawings of bags and glovebag (if glovebag is required) to be used shall be included in the
bag-in/bag-out procedure. Drawings shall show configuration with dimensions and identify
any equipment, filters, either/or apparatus to be an integral part of the bags and glovebag.
Drawings shall also identify material, manufacturer, either/or model numbers of all bag and
glovebag components.

3.11.7 The bag-in/bag-out procedure shall be written to ensure that confinement is not broken at any

time.

3.11.8 Personnel shall not need to break the plane of the pressure boundary or discharge filter access
openings at any time to perform the bag-in/bag-out procedure.

3.12 CFD Model and Analysis Requirements

3.12.1 The 3-D CFD model, required per section 1 of this specification, shall demonstrate the effects
of internal structures and components on offgas flow distribution through the Activated
Carbon Bed Adsorbers.

3.12.2 The 3-D CFD model shall include the following components of the Activated Carbon Bed
Adsorber units:

" Housing including inlet (with transition fittings and necessary inlet piping to model
turbulent flow entering the unit), outlet, inlet plenum, outlet plenum, discharge
filter, manifolds for testing and sampling, and any required internal baffles, mixing
vanes, and/or cross-venting holes.

* Activated carbon bed(s).

3.12.3 The 3-D graphical results from the CFD model shall include:

* Analysis of changes to the Activated Carbon Bed Adsorber units to enhance offgas
flow effectiveness.

* Analysis of the effect of including additional baffles, mixing vanes, and/or cross-
venting holes as required to study local offgas flow effects to achieve uniform
offgas flow distribution through the adsorbers.

* Analysis of changes to the Activated Carbon Bed Adsorber units to minimize the
overall dimensions.

3.12.4 The 3-D graphical results from the CFD model shall demonstrate uniform offgas distribution

through the adsorber beds at 75% of the design flowrate with ± 10 % variation in flowrate.

3.12.5 Provide pressure drop to velocity relationship per adsorber bed(s) as part of the CFD analysis
based on carbon media testing.

3.12.6 The Seller shall provide the documented results from the 3-D CFD analysis in report form to

the Buyer. The CFD report shall provide a complete offgas flow analysis and shall include 3-
D graphical results of the model and any calculations performed. The reports shall, at
minimum, include:

" Definition of analysis objective
* Identification of equipment for analysis
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* General description of equipment supplemented by drawings and sketches
* Functional requirements per this specification
* Purpose of analysis
* Defliition of design criteria and inputs with corresponding sources
* Results of literature searches and other applicable background data
* Applicable codes, standards, and reference documents per section 2 of this

specification broken down by chapter, section, and paragraph, as applicable
* Analysis methodology
* Description of computer(s} used to conduct analysis
* Description of software/computer programs used for modeling and any

calculations and limitations, justification for choice of program, and evidence and
description of program validation method.

* Assumptions (indicate those that must be verified as the design proceeds)
* Analyses conducted with results
* Summary of analysis results
* Conclusions
* Location for Buyer review signatures

All assumptions shall be plainly identified and data present (including their uncertainty) with
precise logic. Actual accomplishments of the work shall be clearly stated.

3.12.7 The final CFD report shall convey information to several disciplines, many of whom may be
less familiar with the general subject than the authors. Care shall be taken to use simple
statements and expressions and to make statements as concise as possible. If highly technical
terms are necessary, they shall be adequately explained and defined.

3.13 Thermal Requirements

3.13.1 Refer to MDSs in section 2 of the purchasing documents for mechanical design data
pertaining to thermal design information.

3.13.2 Thermal analyses shall include the effects of stresses resulting from potential variations in
temperatures due to startup, normal operation, shutdowns, carbon bed fire, and thermal
cycling of the Activated Carbon Bed Adsorber units. Analyses shall determine nozzle
deflections in all directions per thermal expansion or other approved method. The calculations
shall consider that the maintenance platforms shall be connected together with mechanical
fasteners during normal operation.

3.13.3 Thermal analyses shall confirm the insulation temperature of Seller selected insulation and all
exterior uninsulated portions of the Activated Carbon Bed Adsorber units with potential for
personnel exposure, do not exceed 140 *F at maximum design temperature, in accordance with
the requirements of Buyer specification 24590-WTP-3PS-NNOO-TOO01, Thermal Insulation
for Mechanical Systems. Thermal calculations shall also confirm heat loss to the room is
within the requirements of the MDSs. Refer to section 4.3 of this specification for addition
insulation requirements.

3.13.4 The thermal analyses shall confirm the thickness and extent of insulation required on the
bottom of the Activated Carbon Bed Adsorber units so that the average temperature of the
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Buyer's concrete foundation directly under and within three feet of the skid boundary does not
exceed 100 *F.

3.13.5 Seller shall perform a thermal analysis to determine and define the thermal conditions
generated during a carbon bed fire. This analysis shall define the maximum and design
temperatures for the carbon bed pressure boundary and isolation valves. Seller shall
determine equilibrium design temperature for a carbon bed fire based on Seller specified
CO/COx analyzer set points and the carbon bed being isolated. This equilibrium design
temperature shall be used in ASME Boiler and Pressure Vessel Code, Section VIII, Div.1
calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If
determined necessary, based on Seller operating procedures, operators shall have the option of
activating the water deluge fire suppression system. Seller shall assume a minimum response
time of one hour or any operator action. Design temperature determined by this thermal
analysis shall confirm valve selection (valve material, seat material, leak tightness, etc.) for
pressure boundary valves and process isolation valves.

3.14 Activated Carbon Bed Adsorber Design Analysis Requirements

3.14.1 The Seller shall conduct and submit separate Activated Carbon Bed Adsorber design analyses
for LAW and HLW facilities. The design analysis of the Activated Carbon Bed Adsorber
units shall be conducted by an Activated Carbon Bed Adsorber expert to determine the
expected adsorbent changeout frequency for the final Activated Carbon Bed Adsorber design.
Seller shall provide personnel qualifications to the Buyer for review prior to beginning
adsorber design.

3.14.2 Analysis shall be conducted considering operation of the Activated Carbon Bed Adsorber
units at design conditions outlined in this specification and MDSs.

3.14.3 Analysis shall determine expected adsorbent changeout frequency based on the gas
composition and load information specified in the MDSs in Section 2 of the purchasing
documents.

3.14.4 Assume that the offgas flow through the Activated Carbon Bed Adsorbers may vary as much
as ± 10 % from the design flowrate specified in the MDSs in section 2 of the purchasing
documents.

3.14.5 Seller shall provide the documented results of the Activated Carbon Bed Adsorber analysis
with any graphical results, as applicable, in report form to the Buyer prior to fabrication.
Refer to section 3.12.6 and 3.12.7 for the minimum requirements of the report.

3.14.6 The final Activated Carbon Bed Adsorber design analysis report shall convey information to
several disciplines, many of whom may be less familiar with the general subject than the
authors. Care shall be taken to use simple statements and expressions and to make statements
as concise as possible. If highly technical terms are necessary, they shall be adequately
explained and defined.
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3.15 Electrical Requirements

3.15.1 Electrical equipment necessary to meet the requirements of this specification and appendices
shall be designed, fabricated, and tested in accordance with Buyer specification 24590-WTP-
3PS-EKPO-TOOO1, Electrical Requirements for Packaged Equipment.

3.15.2 The Buyer will provide a single feed for each Activated Carbon Bed Adsorber unit. The
Seller shall be responsible for determining electrical load and for the distribution of power
within the Activated Carbon Bed Adsorber unit. The Seller shall provide a disconnect switch
at the connection point for the Buyer's power feed for each Activated Carbon Bed Adsorber.

3.15.3 Delete

3.15.4 Motors shall operate continuously under running conditions at rated load and meet the
requirements of Engineering Specification 24590-WTP-3PS-MUMI-T0002, Low Voltage
Induction Motors.

3.16 Instrumentation and Control Requirements

3.16.1 General

3.16.1.1 Instrumentation included in the Seller's scope of work shall meet the requirements of Buyer
specification 24590-WTP-3PS-JQ07-TOOO 1, Instrumentation for Package Systems. Refer
to Figure 1 and 2 for general instrumentation layout and additional requirements for both
HLW and LAW respectively. Buyer shall provide the appropriate ABB control system
components (i.e. 1/0 modules, power supplies) to the Seller for fabrication into the Seller's
control panel. Seller shall provide non-ABB manufactured equipment (fiber optic
converters, fiber optic patch cables and plates, terminals, circuit breaker, wiring, etc.) and
panel fabrication.

Seller shall design their control panel to utilize the ABB control system equipment and
provide a General Arrangement drawing with a Bill of Materials identifying all parts to be
provided by the Buyer. Seller shall provide 1/0 list for all instruments.

Seller shall provide control narrative, logic drawings, and related items as specified in
24590-WTP-3PS-JQ07-TOOO1, Instrumentation for Package Systems. Buyer shall provide
programming according to Seller's specification of the monitoring and control
requirements. Buyer shall provide controller, software, and attend and support the factory
test of the equipment at the Seller's facility.

3.16.1.2 Analyzers and analyzer systems included in the Seller's scope of work shall meet the
requirements of Buyer specification 24590-WTP-3PS-JA03-TOOOl, Gas Analyzers. Refer
to Figure 1 and 2 for general analyzer layout and additional requirements. Seller shall work
closely with the Buyer in establishing the performance criteria and location of the Hg
analyzer(s). Enclosures-for gas analyzers shall be NEMA 4. Analyzer cabinets shall be SC-
III and designed in accordance with Buyer specification 24590-WTP-3PS-FBOI-TOO01,
Engineering specifcation for Structural Design Loads for Seismic Category III and IV
Equipment and Tanks.
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3.16.2 Activated Carbon Bed Adsorber

3.16.2.1 The following instruments shall be included with the HLW Activated Carbon Bed Adsorber
Units as a minimum, refer to section 1.6 of this specification for additional QA with
subsequent testing requirements for these instruments:

* Inlet temperature elements, thermowell, and indicating transmitter on inlet to each
Activated Carbon Bed.

* Inlet CO analyzer sample collection tap and return for Buyer supplied ITS CO
analyzer.

* Differential pressure indicating transmitter on each Activated Carbon Bed
Adsorber vessel.

* Carbon Bed temperature elements, thermowells, and indicating transmitter. (two
for each guard media and two for each primary media).

0 Radar level indicator for each Activated Carbon Bed Adsorber vessel.
* Differential pressure indicating transmitter on each discharge filter.
0 Outlet CO analyzer sample collection tap and return for Buyer supplied ITS CO

analyzer.
0 Delete.
* Mercury monitor sample tap from each Activated Carbon Bed Adsorber with

common return for Buyer supplied mercury analyzer. See Figure 3 for Mercury
monitor sample tap requirements.

3.16.2.2 The following instruments shall be included with the LAW Activated Carbon Bed Adsorber
Units as a minimum, refer to section 1.6 of this specification for additional QA with
subsequent testing requirements for these instruments:

* Two (2) inlet temperature elements (ITS).
* Two (2) inlet COx analyzer sample collection taps and returns for Buyer supplied

ITS COx analyzer.
* Differential pressure instrument on each Activated Carbon Bed Adsorber vessel

(with ISA purges on each pressure leg).
" Carbon Bed temperature elements with thermowells and transmitters. (two for

guard media, two for prinary media).
* Two (2) radar level indicators for each Activated Carbon Bed Adsorber vessel

(ITS).
" Differential pressure instrument on each discharge filter (with ISA purges on each

pressure leg).
* One (1) outlet temperature elements.
* Two (2) outlet COx analyzer sample collection taps and returns for Buyer supplied

ITS COx analyzer.
* Mercury monitor sample tap from each Activated Carbon Bed Adsorber with

common return for Buyer supplied mercury analyzer. See Figure 3 for Mercury
monitor sample tap requirements.

* HF/HCl monitor sample tap and return tap for Buyer supplied HF/HCl analyzer.

3.16.2.3 Deleted.
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3.16.2.4 As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed shall have at least four (4)
temperature instruments and transmitters. Temperature elements shall be provided with
thermowells that meet the inspection and testing requirements per the specified Q quality
level and the requirements of Buyer specification 24590-WTP-3PS-JQ07-TOO01,
Instrumentation for Package Systems. Seller shal work closely with the Buyer in
determining the location of the temperature instruments.

3.16.2.5 As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed vessel shall have radar level
indicator(s). Radar level indicators shall be Ohmart-Vega meeting Appendix B
requirements of Buyer specification 24590-WTP-3PS-JQ07-TOO01, Instrumentation for
Package Systems. Seller proposed substitutions shall be well documented as to the relative
technical advantages and exclude commercial considerations.

3.16.2.6 Seller shall provide control logic required to operate the Activated Carbon Bed Adsorber
Units including the fire suppression system in accordance with the performance
requirements of this specification and MDSs.

3.16.2.7 The Activated Carbon Bed Adsorber Units shall be designed with a single instrumentation
tie-in point for connection to Buyer's Integrated Control Network (ICN) in accordance with
the requirements of Buyer specification 24590-WTP-3PS-JQ07-TOO01, Instrumentation for
Package Systems. Design drawings shall show the location of instrumentation tie-in point.
Instrumentation specified ITS shall have a separate tie-in point for connection to Buyer's
Programmable Protection System (PPJ) in accordance with section 3.4.4 of Buyer
specification 24590-WTP-3PS-JQ07-TOOO1, Instrumentation for Package Systems, and the
requirements of IEEE Std. 384.

3.16.2.8 The following instrumentation for LAW and HLW are specified ITS and shall have isolated
hardwires to Buyer's programmable protection system (PPJ) in accordance with the
requirements of section 3.4.4 of Buyer specification 24590-WTP-3PS-JQ07-TOOO1,
Instrumentationfor Package Systems for ITS instrumentation, and the requirements of IEEE
Std. 384.

* Inlet temperature elements for LAW Activated Carbon Bed Adsorbers
* Radar level indicators for LAW Activated Carbon Bed Adsorbers
* Control and electrical components related to HLW and LAW Activated Carbon

Bed Adsorber pneumatic isolation valves. (Instrument air supply shall have two
solenoid valves in series, one solenoid valve is independently hardwired for
connection to Buyer's PPJ, the second solenoid valve is wired to the Seller's
control panel. All isolation valves are fail closed, refer to Figures 1 and 2 for
additional information.)

* Buyer supplied inlet and outlet CO analyzers for HLW. Buyer supplied inlet and
outlet COx analyzers for LAW.

3.16.2.9 The following instrumentation shall meet the requirements of Buyer specification 24590-
WTP-3PS-JQ06-T0005, Environmental Qualfication ofControl and Electrical Systems and
Components.

* Inlet temperature elements for LAW Activated Carbon Bed Adsorbers
* Radar level indicators for LAW Activated Carbon Bed Adsorbers

Page 24
24590-GO4B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049



24590-WP-3PS-MWK-T0001, Rev 3
Activated Carbon Bed Adsorbers

* Control and electrical components related to HLW and LAW Activated Carbon
Bed Adsorber pneumatic isolation valves

3.16.2.10 LAW instrumentation shall be remote mounted in adjacent rooms. Seller shall design for
remote mounting of the control system and related instrumentation. Instrumentation not
mounted in Seller's control panel shall be mounted on Buyer procured instrument racks (i.e.
transmitters, solenoid valves, etc.). Seller shall provide wiring schedule, junction boxes,
tubing connections, connection diagrams, and documentation to facilitate installation of
wiring from equipment to remote control panels and instrument racks. Instrumentation
mounted on Buyer procured instrument racks shall be supplied with the necessary mounting
brackets (universal). Installation of remote tubing and wiring is within Buyer's scope.

3.16.2.11 Delete.

3.16.3 Optional Preheater

3.16.3.1 Seller shall propose control system for electric pre-heater with over heat protection in
accordance with section 3.3 of this specification.

3.16.3.2 Proposed control system shall be in accordance with the requirements of Buyer
specification 24590-WTP-3PS-JQ07-TOOO 1, Engineering Specification for Instrumentation
for Package Systems.

3.17 Accessibility and Maintenance

3.17.1 General

3.17.1.1 Accessibility and maintenance requirements shall be per this specification.

3.17.1.2 Seller's recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the Seller's applicable submittals.

3.17.1.3 Frequency of inspection and maintenance intervals shall be in accordance with Seller's
recommendations.

3.17.1.4 All valves shall be accessible for maintenance and operation. Maintenance and replacement
of valves shall be outlined in Seller's operation and maintenance procedures.

3.17.1.5 Seller shall design and supply any special tools required to perform maintenance activities
and describe its use in applicable procedures.

3.17.1.6 If the equipment weight (i.e. valves, actuators, loading/unloading equipment, etc.) is in
excess of 50 pounds the Seller shall design and supply jib cranes, lifting beams, or rigs in
accordance with the requirements of DOE-RL-92-36.

3.17.2 Platform Requirements

3.17.2.1 Equipment, instrumentation, and electrical components that are 6 feet and over from ground
level shall be provided with permanent work platforms with fixed ladders/stairs to perform

maintenance.
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3.17.2.2 The Activated Carbon Bed Adsorber unit maintenance platforms and ladders shall be
designed to meet the requirements set forth in 29 CFR 1910, Occupational Safety and
Health Standards (OSHA), Subpart D, Walking-Working Surfaces, and AISC 9 1h Edition.

3.1,2.3 The Activated Carbon Bed Adsorber unit maintenance platforms shall include guardrails.
The guardrails shall be made out of piping.

3.17.2.4 The guardrails shall be designed per 29 CFR 1910.23.

3.17.2.5 The minimum live load for the column platforms shall be 100 psf. If platforms are to be
used for laydown during maintenance, use a minimum live load of 250 psf.

3.17.2.6 The fixed ladder to be installed on the maintenance platforms shall meet the requirements
set forth in 29 CFR 1910.27.

3.17.2.7 The maintenance platforms must be able to be attached to the Activated Carbon. Bed
Adsorber units without welding after the adsorbers are placed in the HLW and LAW
facilities.

3.17.2.8 All openings in guardrails of each Activated Carbon Bed Adsorber unit maintenance
platform shall have a safety gate or chain designed per the requirements of 29 CFR 1910.23.

4 Materials

4.1 General

4.1.1 Material used for the pressure boundary including control instrumentation shall comply with
Buyer specification 24590-WTP-3PS-G000-T0002, Positive Material Identification (PMI) for

Shop Fabrication. In accordance with the requirements of the PMI specification the Cr, Ni,
Mo, content of the pressure boundary materials including weld consumables must be verified
before and after fabrication.

4.1.2 Seller shall submit manufacturer cut sheets and MSDSs for all gaskets used for the pressure

boundary. All gaskets, seal pads, caulks, and adhesives used must be certified for contact with
austenitic stainless steel.

4.1.3 The Activated Carbon Bed Media shall have impurities less than 0.1 weight percent carbonate,
oxide, or nitrate. Seller shall provide written certification that the amount of impurities in the

carbon media is less than 0.1 weight percent carbonate, oxide, or nitrate.

4.1.4 Performance of the Activated Carbon Bed for removal of HCI, HF, and radioactive iodine

(12) associated with the LAW system is required, (an HCl, HF, and iodine guard bed is not

required for the HLW offgas). The guard bed for HF, located upstream of the mercury
removal bed, may contain adsorbent such as acid washed activated carbon or activated

alumina. The activated alumina media is not required to be acid washed.

4.1.5 The Activated Carbon Bed Media shall meet applicable ASTM methods for particle size
distribution.
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4.2 Construction

4.2.1 Materials used in the construction of the Activated Carbon Bed Adsorber units shall conform
to the requirements of ASME AG-1, Article AA-3000, ASME AG-la, Article HA-3000, this
specification, and the MDSs in section 2 of the purchasing documents. Material property and
performance data for any materials not covered in ASME AG-1, ASME AG-la or this
specification shall be submitted to the Buyer for review prior to incorporation into the design
of the Activated Carbon Bed Adsorber units. All materials in contact with the adsorber and
process piping shall be 300 series stainless steel. Performance data shall indicate that material
is acceptable for environmental and specific service conditions.

4.2.2 All materials used in the construction of the Activated Carbon Bed Adsorber units shall be
resistant to radiation levels indicated in subsection 3.6 of this specification and be able to
operate under environmental and design conditions described in ASME N509 (paragraph 4.4)
and MDSs in section 2 of the purchasing documents.

4.2.3 Seller shall maintain a record of ASME or ASTM numbers, material test reports, and
manufacturer material certifications for all materials used for construction of the Activated
Carbon Bed Adsorber units. Seller shall provide copies to the Buyer.

4.2.4 All materials used in the manufacture of the Activated Carbon Bed Adsorber units, support
frames, and shims shall be new and unused. Where specific criteria are not provided, material
selection shall be determined by the Seller and have properties and composition suitable for
the specific service conditions and consistent with this specification.

4.2.5 Dissimilar metal couples shall be avoided due to corrosion potential.

4.2.6 Activated Carbon Bed Adsorber housing material shall be in accordance with the requirement
of the MDSs. Discharge filter covers shall be constructed of 316 L stainless steel.

4.2.7 The Activated Carbon Bed Adsorber support frames, pipe supports, and maintenance
platforms shall be made of Carbon Steel. Special attention shall be placed on securing the
stainless steel carbon bed adsorbers and piping to the carbon steel support structure to prevent
galvanic corrosion.

4.2.8 The discharge filter frame shall be composed entirely of 316 L stainless steel.

4.2.9 Deleted.

4.3 Insulation

4.3.1 The Seller shall provide detailed insulation installation procedures complete with sketches
showing methods and details for applying and securing external insulation, metal jacketing,
etc., to the Activated Carbon Bed Adsorber Units and necessary piping. The insulation
procedures shall be in accordance with PIP NIH 1000 and NACE Standard RP0198, Buyer
specification 24590-WTP-3PS-NNOO-TOOOl Thermal Insulation for Mechanical Systems, and
this specification.
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4.3.2 Procedures for insulation thicknesses greater than three (3) inches shall be applied in multiple
layers with staggered joints. Each layer of multiple layer and double insulation shall be held
in place separately.

4.3.3 Procedures for insulation installation shall include jacketing the insulation with 304 L stainless
steel following the requirements of Buyer specification 24590-WTP-3PS-NN0-TOO01
Thermal Insulation for Mechanical Systems, and this specification. The stainless steel
jacketing shall be 0.024 inches thick flat and smooth sheet. The jacketing shall be furnished in
the annealed or soft condition with a regular 2B mill finish and have a factory applied
moisture barrier.

4.3.4 Seller shall recommend cements, mastics, and adhesives that will be suitable for the maximum
design temperature of the Activated Carbon Bed Adsorber units. The mixing of cements,
mastics, etc., shall be done with deionized water. All recommended cements, mastics,
adhesives must by certified for contact with austenitic stainless steel.

4.3.5 Procedures shall include cleaning instructions for surfaces to be insulated. Procedures should
note that surfaces to be insulated must be dry and free of loose scale, dirt, and oil before the
insulation is applied.

4.3.6 The design shall provide for removable/replaceable insulation on flanges, manholes, doors,
and access openings.

4.3.7 All recommended insulation components, including facings, mastic, and adhesives, shall meet
ASTM E84 fire hazard rating not to exceed 25 for flame spread and 50 for fuel contributed
and smoke developed. Ratings used are determined by Underwriters Laboratories, Inc. (UL).

4.4 Piping

4.4.1 All applicable materials used for piping and related appurtenances shall be in accordance with
the requirements of the MDSs and Buyer specification 24590-WTP-3PB-POOO-TSIIV Piping
Material Classification Pipe Class S11V, for HLW, and Buyer specification 24590-WTP-
3PB-POOO-TS1 IN Piping Material Classification Pipe Class SiIN, for LAW.

4.4.2 Special attention shall be placed on securing stainless steel piping to the carbon steel support
structure to prevent galvanic corrosion.

4.5 Prohibited Materials

4.5.1 Mercury and other low melting point metals, their alloys, or materials containing such metals
as their basic constituents shall not be used in the construction of the Activated Carbon Bed
Adsorber units and shims.

4.5.2 Molybdenum and halides shall not be used in direct contact with stainless steel.

4.5.3 Asbestos shall not be included in any component of the Activated Carbon Bed Adsorber units.

4.5.4 Halide containing materials shall not be used in any component of the Activated Carbon Bed
Adsorber units, unless otherwise noted in this specification.
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4.6 Storage of Special Materials (e.g., stainless steel) prior to work

4.6.1 Stainless steel is susceptible to corrosion caused by the contact and interaction with

incompatible materials. All stainless steel material shall be stored in separate areas away from

other materials.

4.6.2 Storage of activated carbon and testing media shall be per the manufacturer's instructions to

prevent contamination and degradation. Activated carbon and testing media storage

requirements and instructions shall be provided by the Seller to the Buyer for review prior to

purchase.

5 Fabrication

5.1 General Requirements

5.1.1 The Activated Carbon Bed Adsorber units shall be fabricated per this specification and the

applicable documents listed in section 2 of this specification.

5.1.2 ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 shall only be applied to the

fabrication of the housing pressure boundary of the Activated Carbon Bed Adsorber units.

The housing pressure boundary shall be fabricated in accordance with ASME Boiler and
Pressure Vessel Code, Section VIII, Div. 1. U-stamp and National Board Registration for
the Activated Carbon Bed Adsorbers are not required.

5.1.3 Identification of fabrication methods shall be included in the detailed design of the Activated

Carbon Bed Adsorber units.

5.1.4 All fabrication shall be performed by personnel qualified in accordance with this specification
and applicable documents in section 2 of this specification.

5.1.5 Piping shall be fabricated in accordance with the requirements of ASME B31.3 and Buyer

specification 24590-WTP-3PS-PS02-TOOOI, Shop Fabrication ofPiping.

5.2 Assembly

5.2.1 Flatness of the completed Activated Carbon Bed Adsorbers and support frames shall be 1/8
inch per foot minimum, with no greater than 3/16 inch over the entire length, except for areas

around cutouts. Areas around cutouts shall be flat within 1/16 inch per foot.

5.2.2 Cutout locations shall be within 1/8 inch and cutout size shall be within 1/16 inch.

5.2.3 The Activated Carbon Bed Adsorber units and shims shall have edges that are both smooth

and not sharp to the touch.

5.2.4 The method of fabrication shall minimize the number and amount of seams, overlaps, or other

discontinuities, which could trap radioactive contamination.
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5.3 Tolerances

All tolerances, surface flatness, and finish requirements for assembly and fabrication shall be determined

and specified by the Seller when completing the detailed design to meet performance requirements set

forth in this specification. At a minimum, all tolerances, surface flatness, and finish requirements shall be

per all applicable codes, standards, and reference documents in section 2 of this specification.

5.4 Welding

5.4.1 Seller shall develop detailed welding, weld inspection, NDE, and weld repair procedures for

fabrication of the Activated Carbon Bed Adsorber units and submit them to the Buyer for

review prior to fabrication. Procedures shall include acceptance criteria. The procedures shall

conform to the following, as applicable:

0 Buyer Specification 24590-WTP-3PS-SSOO-TOO01
0 Buyer Specification 24590-WTP-3PS-SSOO-T0002

* Buyer Specification 24590-WTP-3PS-NWP-TOO01
* Buyer Specification 24590-WTP-3PS-MVB2-TOO01 (Pressure Boundary Only)

* ASME AG-la, Article HA-6000
* ASME AG-1, Articles FE-6000
* ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 (Pressure Boundary

Only)
* ASME B31.3
* AWS D1.6

5.4.2 Activated Carbon Bed Adsorber welding, weld inspection, NDE, and weld repair shall be

carried out in accordance with the applicable procedures developed per the previous

paragraph.

5.4.3 Activated Carbon Bed Adsorber welder qualifications shall be performed in accordance with

requirements of the referenced specifications and codes listed in section 5.4.1 of this

specification.

5.4.4 Welding or material manipulation shall be carried out indoors and only when the ambient,
piping, or plate temperature is above 41*F, or higher where elevated temperatures are called

for by a process.

5.4.5 Personnel performing Activated Carbon Bed Adsorber weld inspections shall be qualified in

accordance with ASME AG-1, Paragraph AA-6335, ASME Boiler and Pressure Vessel Code,
Section VIII, Div. 1, Buyer specification 24590-WTP-3PS-SSOO-T0002, Specification for
Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to Structural

Stainless Steel and 24590-WTP-3PS-SSOO-TOO01, Specification for Welding of Structural

Carbon Steel.

5.4.6 Repairs required as a result of weld rejection by either the Seller's or Buyer's inspection shall

be fully documented in accordance with Seller's Quality Assurance Program (QAP).
Activated Carbon Bed Adsorber weld repairs shall be performed in accordance with ASME

AG-1, subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VIII
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(housing pressure boundary only). Weld repair records shall be included with Seller's quality
verification document package to be submitted to Buyer.

5.4.7 Joints and seams shall be fabricated in accordance with ASME AG-la, subsubarticle HA-4330
and ASME Boiler and Pressure Vessel Code, Section VIII (housing pressure boundary only).

5.4.8 Welding procedures and welder qualification records shall be submitted to Buyer for review
and permission to proceed prior to start of fabrication. Each procedure shall be prepared and
qualified in accordance with the requirements of the listed standards in section 5.4.1 of this
specification.

5.4.9 Seller shall submit a weld verification report including a weld map which identifies the
specific weld procedure and NDE procedure utilized for each weld joint.

5.5 Coating

5.5.1 Seller shall provide coating for carbon steel surfaces in accordance with 24590-WTP-3PS-
AFPS-TOOO1, Engineering Specification for Shop Applied Special Protective Coatings for
Steel Items and Equipment, Appendix D, Item # 8.20. System code D applies.

5.5.2 Coating finish color shall be in accordance with 24590-WTP-3PS-AFPS-TOOOl, Engineering
Specification for Shop Applied Special Protective Coatings for Steel Items and Equipment,
Appendix E, ANSI 70 Gray.

5.5.3 All carbon steel to stainless steel weld areas shall remain free of any zinc filled coatings, such
as the P02 primer contained in system code D. Surfaces that were previously coated with zinc
filled material, and subsequently ground off, are considered to be contaminated with zinc.
Stainless steel shall not be welded to these surfaces.

5.5.4 Zinc filled coatings shall be held back from the carbon steel to stainless steel welds by 3 to 4
inches for shop welds and 4 to 5 inches for field welds. Coating hold back requirements are
further defined in 24590-WTP-3PS-AFPS-T0001, Engineering Specification for Shop Applied
Special Protective Coatings for Steel Items and Equipment, section 2.2.1.

5.5.5 The following coating materials may be applied directly to stainless steel surfaces:

a Sherwin Williams Macropoxy 646

0 Carboline Carbogard 890

5.5.6 Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an
operating temperature no greater than 200 *F shall be coated with system code H (see 24590-
WTP-3PS-AFPS-TOOO, Engineering Specificationfor Shop Applied Special Protective
Coatingsfor Steel Items and Equipment, Appendix C, Table 2, limited to the coating materials
listed in section 5.5.5 above). The coating shall be applied to all carbon steel surfaces
overlapping 1 inch on to the stainless steel. Insulated surfaces (applicable only to carbon steel
in contact with stainless steel) with an operating temperature from 200 *F to 300 *F shall be
coated with system code G (see 24590-WTP-3PS-AFPS-TOOOl, Engineering Specification for
Shop Applied Special Protective Coatings for Steel Items and Equipment, Appendix C, Table
2). The coating material specified for use in system code G is not acceptable for direct
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application over stainless steel surfaces or stainless steel to carbon steel welds. Coat carbon
steel surfaces with system code G to within 1-2 inches of the carbon steel-stainless steel weld.
Do not overlap coating onto weld area or onto stainless steel material. Zinc primers without

top-coating and hot dip galvanizing are not acceptable on surfaces that will be insulated.

5.5.7 Carbon steel components of gratings, platform assemblies, ladder assemblies, crane rail, and
supports shall be hot dip galvanized in accordance with 24590-WTP-3PS-AFPS-TOOO1,
Engineering Specification for Shop Applied Special Protective Coatings for Steel Items and
Equipment, Appendix D, Note 15.

5.5.8 Components that are coated to manufacturer's standard shall be in accordance with 24590-
WTP-3PS-AFPS-TOOOI, Engineering Specification for Shop Applied Special Protective
Coatings for Steel Items and Equipment, section 6.2.1.2.

6 Tests and Inspections

6.1 General Requirements

6.1.1 The Activated Carbon Bed Adsorber units shall be tested and inspected per this specification,
applicable documents listed in section 2 of this specification, and all appendices, addenda, and
attachments. Seller shall submit shop and field test plans for Buyer review.

6.1.2 Seller shall conduct and be responsible for all testing and inspections required per this
specification, applicable codes, applicable standards, and reference documents.

6.1.3 Seller shall submit a detailed test and inspection plan identifying all the inspections and tests
planned, including recommended witness and hold points. Buyer's inspector will advise the
Seller of witness and hold points and identify the shop tests that the Buyer intends to witness.

6.1.4 Seller shall develop and submit to Buyer detailed test procedures for conducting all shop and
field acceptance testing required per this specification, applicable codes, standards, and
reference documents for review by the Buyer prior to Activated Carbon Bed Adsorber
fabrication. Procedures shall include acceptance criteria and detailed drawings of the shop

and field testing configurations. Seller shall identify on drawings location of taps, ports,
piping connections, and/or manifolds made on housing and ductwork in order to take
measurements during shop and field tests. These taps, ports, piping connections, and/or
manifolds shall be temporarily capped for use in the field during acceptance testing. Seller
shall provide instructions on permanently sealing these -taps after field acceptance testing.

Drawings shall be scalable and shall include plan and elevation views of the following:

* Activated Carbon Bed Adsorber
* Any Seller furnished materials, fittings, and ductwork required to perform the tests

* Seller furnished discharge filter(s)
* All Seller furnished equipment, apparatus, and instrumentation

6.1.5 Seller shall develop and submit to Buyer detailed testing and inspection procedures for

conducting all testing and inspections required per this specification, applicable codes,
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standards, and reference documents for review by the Buyer prior to Activated Carbon Bed

Adsorber fabrication.

6.1.6 Seller shall complete reports of all testing and inspections and submit them to Buyer. Reports
shall identify the component tested, date performed, applicable test procedure, acceptance
criteria, person performing the test or inspection, test results, and conclusions. Drawings of
test setups shall be included. All testing and inspection results shall be certified.

6.1.7 Control and calibration of measuring and test equipment shall be in accordance with
ASME AG-1, subarticle AA-5130.

6.1.8 All shop testing and inspection instruments used to conduct testing on the Activated Carbon
Bed Adsorber units shall meet the requirements set forth in ASME AG-1, Article TA-3000.
All testing and inspection instruments shall be in calibration and traceable to the appropriate
national standard.

6.1.9 Any non-conforming work, in accordance with Seller's acceptance criteria, shall be redone by
the Seller at Seller's cost.

6.2 Weld Testing and Inspection

6.2.1 Activated Carbon Bed Adsorber welds shall be inspected, examined, and tested in accordance
with ASME AG-1, subarticle AA-6330, ASME Boiler and Pressure Vessel Code, Section
VIII, Div. 1 (housing pressure boundary only), and Buyer specification 24590-WTP-3PS-
MVOO-TOOO1, Pressure Vessel Design and Fabrication.

6.2.2 Activated Carbon Bed Adsorber support frame welds shall be inspected, examined, and tested
in accordance with Buyer specification 24590-WTP-3PS-SSOO-T0002, Engineering
Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel
to Structural Stainless Steel and 24590-WTP-3PS-SSOO-TOOO 1, Engineering Specification for
Welding of Carbon Structural Steel.

6.2.3 Piping shall be inspected, examined, and tested in accordance with ASME B31.3, Buyer

specification 24590-WTP-3PS-PS02-TOOO1, Shop Fabrication of Piping, and Buyer
specification 24590-WTP-3PS-NWPO-TOOOl, General Welding and NDE Requirements for
Supplier Fabricated Piping.

6.2.4 As applicable, per code requirements, Seller shall submit Radiographic, Liquid Penetrant, and
Ultrasonic Examination procedures for review, prior to fabrication.

6.2.5 Exposed radiograph film must be submitted along with technique and reader sheets. Film
must be packaged in such a manner as to preclude moisture and handling damage.

6.3 Personnel Qualifications

6.3.1 All inspection and testing shall be performed by personnel qualified per the requirements set

forth in this specification and all applicable documents in section 2 of this specification.
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6.3.2 Seller shall submit personnel qualification documents, including years of experience for
Seller's inspection and test personnel, for Buyer review.

6.4 Laboratory Tests

6.4.1 Seller shall conduct and be responsible for laboratory testing of Activated Carbon Media in
accordance with appendix A, B, and C of this specification. Laboratory tests shall be
conducted in accordance with the applicable sections of NQA-l. The test plan shall include a
matrix cross-referencing the QA requirements to implementing procedures for the work and
justifying elements that are not applicable.

6.4.2 Seller shall submit laboratory test plan and procedures for Buyer review prior to the start of
testing in accordance with the requirements of the G-321-E in section 3 of the purchasing
documents.

6.4.3 A final report shall be submitted for Buyer review in accordance with the requirements of
section 10.7 of this engineering specification. The final report shall support the engineering
design of the Activated Carbon Bed Adsorber Units. In addition to the requirements of
section 107, the final report shall show conformance with required DFs as outlined in section
3.4 of this specification and specified in the MDSs. Any effects related to the design of the
Activated Carbon Bed Adsorber Units shall be identified in the final report.

6.5 Shop Tests

6.5.1 Seller shall provide all materials, labor, tools, equipment, apparatus, instrumentation, testing
media, and challenge gas to conduct all shop testing on the Activated Carbon Bed Adsorber
units.

6.5.2 All shop tests requiring that adsorbent media be installed in the Activated Carbon Bed
Adsorber units shall be conducted using activated carbon. The Seller shall ensure that the
Activated Carbon Bed Adsorber does not become contaminated or degraded at any time
before, during, or after completion of shop testing.

6.5.3 Testing media shall be loaded into adsorber cells and tested per applicable sections of ASME
AG-1, Article FE-5000. Seller shall issue manufacturer's information for testing media to the
Buyer for review prior to purchase.

6.5.4 Electrical and instrumentation tests shall be conducted in accordance with the requirements of
Buyer specification 24590-WTP-3PS-EKP-TOOO1, Electrical Requirements for Packaged
Equipment, and 24590-WTP-3PS-JQ07-TOOO1, Instrumentation for Package Systems.
Electrical and instrumentation test reports shall be submitted for Buyer review.

6.5.5 Seller shall conduct the following acceptance tests in the shop on each unit using air at
ambient temperature, prior to shipment:

0 Visual Inspection
* Structural Capability Test
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0 System Bypass Test
a Mechanical Test
0 Differential Pressure Test
# Airflow Distribution Test
& Electrical Air Heater Performance Test (per design)

All Activated Carbon Bed Adsorber shop acceptance testing procedures shall conform to
ASME AG-1 (Section TA), N509 (Section 9), N510, and ERDA 76-21 (Chapter 8).

6.5.6 Deleted.

6.5.7 Pneumatic testing per ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 shall be
conducted on the Activated Carbon Bed Adsorber housing pressure boundary. U-stamp and
National Board Registration for the Activated Carbon Bed Adsorbers are not required.

6.5.8 Structural Capability Test: Conduct at pressure and conditions specified in the MDSs.

6.5.9 System Bypass Test: At ± 10 % of design flowrate through the Activated Carbon Bed
Adsorber, challenge gas leakage rate shall not exceed 0.1 % at 99.9 % efficiency.

6.5.10 All test results shall be documented, certified, and submitted to the Buyer for review.

6.6 Site Tests

All Activated Carbon Bed Adsorber field acceptance testing procedures shall conform to ASME AG-1
(Section TA), N509 (Section 9), N510, and ERDA 76-21 (Chapter 8).

6.7 Bag-in/Bag-out Procedure Demonstration

6.7.1 Demonstration shall be conducted in Seller's shop on one (1) of the fully assembled Activated
Carbon Bed Adsorber units and witnessed by Buyer's Representatives. The Activated Carbon
Bed Adsorber to be used for the demonstration shall be chosen by the Buyer.

6.7.2 Demonstration shall include removal and replacement of one (1) activated carbon adsorber
bed adsorbent and the discharge filter(s) for one (1) Activated Carbon Bed Adsorber unit for
each HLW and LAW facility. Actual adsorber bed adsorbent to be removed shall be chosen
by the Buyer.

6.7.3 When conducting the demonstration, Seller personnel shall be wearing all PPE required per
the final bag-in/bag-out procedure.

6.7.4 Field conditions shall be simulated in the shop when performing the bag-in/bag-out procedure
demonstration, which will include pulling a vacuum on the Activated Carbon Bed Adsorber,
room clearance, and lifting constraints.
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7 Preparation for Shipment

7.1 General Requirements

7.1.1 The Activated Carbon Bed Adsorber units shall be packaged/prepared for shipment, handled,
and stored in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003 Engineering
Specification for Packaging, Handling, and Storage Requirements, and ASME AG-la, Article
HA-7000, (Level C).

7.1.2 The activated carbon media shall be packaged/prepared for shipment, handled, and stored in
accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003 Engineering Specification
for Packaging, Shipping, Handling and Storage Requirements, ASME AG-1, Article FE-7000
and FF-7000, (Level B).

7.1.3 The Activated Carbon Bed Adsorber units, activated carbon media, and shims shall not be
packaged for shipping until all shop tests and inspections have been performed and the
Buyer's Representative reviews the results.

7.2 Cleanliness

7.2.1 Cleanliness shall be per the applicable documents in Paragraphs 7.1.1 and 7.1.2 of this
specification.

7.2.2 Solvents and cleaning solutions used on stainless steel shall have a halogen content of less
than 200 ppm.

7.3 Tagging

7.3.1 Tagging of the Activated Carbon Bed Adsorber units shall be as specified in ASME AG-1,
Article FE-9000 and ASME AG-la, Article HA-9000. Tagged information shall also include
associated plant item number specified in the data sheets that are in Section 2 of the
purchasing documents.

7.3.2 A stainless steel nameplate shall be rigidly attached to the Activated Carbon Bed Adsorber
units in a prominent position for ease of visibility and include:

* manufacturer's name
* shop location
* date of manufacture
* serial number
* equipment ratings (pressure, flow, temperature)
* plant item number
* weight of assembly
* purchase order number

7.3.3 Nameplates shall be visible after the insulation is installed, or a duplicate nameplate shall be
provided on the top of the insulation. Nameplate shall be located for easy access and reading.

7.3.4 All field testing materials and filters shall be tagged as required for field testing.
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7.3.5 Seller shall use Buyer supplied tag numbers for valves, instrumentation, junction boxes, racks,

and panels.

7.4 Documentation

7.4.1 Seller shall ensure that appropriate documentation is prepared and, if required, signed by the

appropriate person(s). The shipping documentation shall accurately reflect specific
traceability to the items being shipped.

7.4.2 Seller shall ensure that appropriate documentation is prepared for the Activated Carbon Bed

Adsorber units, activated carbon, and shims. At a minimum, documentation shall include the
following information, as applicable:

* Manufacturer name, model number, and serial number
" Plant Item Number

7.5 Shipment Preparation Instructions

7.5.1 Shipment of items shall be conducted in accordance with ASME AG-la, Article HA-7300,
Buyer specification 24590-WTP-3PS-GOO-T0003 Engineering Specification for Packaging,

Handling, and Storage Requirements.

7.5.2 The Activated Carbon Bed Adsorber units shall be shipped completely assembled except for

activated carbon. Activated carbon shall be shipped separately.

7.5.3 Weatherproof shipping lists (two per packaged item) shall be prepared and submitted, and

shall clearly identify the contents of each package sent to the Buyer. All submittals and

shipping boxes shall be identified with the Buyer's purchase order number.

7.5.4 Seller shall provide a complete identification and location of temporary material contained

within the equipment for shipment, handling, or storage that must be removed prior to

commissioning (e.g., shipping blocks, desiccant bags, components shipped inside larger

sections, etc.). In addition, the Seller shall provide instructions for removal of temporary
materials, as required.

7.5.5 The Activated Carbon Bed Adsorber units and shims shall be mounted on skids, in crates, or
in boxes as suited for the intended method of transport. Lifting weight and center of gravity

shall be clearly marked on both the equipment and its shipping documents.

8 Quality Assurance

8.1 General Requirements

8.1.1 The Seller's QAP Requirements are included in Buyer specification

24590-WTP-3PS-GOOO-TOOOI, General Specification for Supplier Quality Assurance

Program Requirements.
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8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with Buyer

specification 24590-WTP-3PS-GOOO-TOOOI, General Specification for Supplier Quality

Assurance Program Requirements.

8.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheets listed in Section 2 of the purchasing

documents.

8.2 Quality (Q) Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-1, marked as
applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the
purchasing documents, and Buyer specification 24590-WTP-3PS-G000-T000l General
Specification for Supplier Quality Assurance Program Requirements.

8.2.2 The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate
that its quality program is in compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet. The Seller shall allow the
Buyer, its agent, and DOE access to their facility and records pertaining to this purchase order
for the purpose of Quality Assurance (QA) Audits and Surveillance at mutually agreed times.

8.2.3 All items shall be manufactured in accordance with the Seller's QAP that meets the
requirements of ASME NQA-1, and has been previously evaluated and accepted by the WTP
Quality Organization.

8.2.4 Seller shall submit their QAP and work plan to Buyer for review prior to commencement of
work. The plan shall include documents and procedures to implement the work and include a
matrix of essential QA elements cross referenced with the documents/procedures.

8.3 Supplier Deviation

8.3.1 Each Supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents, In addition, the supplier shall be required to
describe the recommended disposition based on appropriate analysis. Submittals of request
for deviations from lower-tier suppliers shall be through the prime supplier to RPP-WTP.

Supplier-proposed deviations from procurement documents shall be initiated by use of
Supplier Deviation Disposition Request (SDDR) form in section 2 of the purchasing
documents.

9 Configuration Management

Equipment and or components covered by this specification are identified with Plant Item numbers shown
in the MDSs. Each item shall be identified in accordance with Tagging in section 7 of this specification.
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10 Documentation and Submittals

10.1 General

10.1.1 Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions,
calculations, analyses, laboratory results, models, manufacturer data, inspection plans and

reports, test plans and reports, certifications, certificates, qualification records, manuals,
MSDSs, video tapes, and drawings required per this specification, the applicable codes,
standards, and reference documents in section 2 of this specification, and the purchasing
documents.

10.1.2 All detailed designs, drawings, shop drawings, supporting calculations, supporting analyses,
support models, procedures, instructions, manufacturer data, operation manuals, and
maintenance manuals shall be issued to the Buyer for review prior to manufacture of the
Activated Carbon Bed Adsorber units, special tools, and/or the purchase of special tools,
filters, and gaskets.

10.1.3 Seller shall submit storage requirements and instructions for Buyer's review.

10.1.4 Seller shall submit to Buyer Engineering and Quality Verification documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirements, and Form

G-321-V, Quality Verification Document Requirements attached to the purchasing documents.

10.1.5 Seller shall submit a report identifying any deviations and/or conflicts per Section 2 of the
purchasing documents to the Buyer for review.

10.1.6 Each documentation transmittal package shall have a documentation inventory sheet attached
listing all documents and the number of pages each.

10.1.7 MDSs in Section 2 of the purchasing documents and motor data sheets shall be marked-up by
the Seller and submitted to the Buyer for review with the detailed design. Seller shall fill in all
information that is marked with an asterisk (*) and mark-up actual overall Activated Carbon
Bed Adsorber dimensions based on the detailed design.

10.1.8 Seller shall provide all operation manuals (include media changeout operations and any media

conditioning requirements), maintenance manuals, initial setup and startup instructions,
special tools, and spare parts lists for Activated Carbon Bed Adsorber components, as

applicable.

10.1.9 Provide nominal and maximum inlet and outlet nozzle loadings, deflections, and moments in
all directions for Activated Carbon Bed Adsorber units per thermal and seismic analysis
results.

10.1.10 Provide Activated Carbon Bed Adsorber unit support and anchorage design load analyses

including seismic, thermal, and combination loads.

10.1.11 Provide MSDS for Seller's recommended challenge gas.

10.1.12 The Seller shall provide equipment reliability figures for all major components and sub-

components of the Carbon Bed Adsorber system. The definition of components and sub-
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components is at the vendor's discretion. The reliability figures shall include, as a minimum,
the following:

0 Failure rate, or mean time between failure (whichever is available)

* Estimated modes of failure (example, Drive gear failure, motor burnout, brake
failure, etc.). This may be delineated in a FMEA. The method used to perform the
FMEA (example, MIL-STD-1629) and the year shall be specified. In addition, all
assumptions used to perform the FMEA shall be stated.

* Recommended maintenance and frequency, as applicable
* Estimated time to perform the recommended maintenance, as applicable

The data above shall be based on the physical and environmental conditions delineated in this

specification. Where possible, the seller shall compare the figures for the equipment in this
specification to similar equipment sold and serviced by the vendor. The source for all
estimates and any underlying assumptions shall be stated. If software is used to perform the
FMEA, the seller shall specify the software used and the version (example software, Relex,
Isogen, Reliasoft, etc.)

10.1.13 Provide installation manual per the requirements of engineering specification 24590-WTP-
3PS-GOOO-T0003, Packaging, Handling, and Storage Requirements.

10.1.14 Provide site handling and storage instructions per the requirements of section 3.9 and
engineering specification 24590-WTP-3PS-G000-T0003, Packaging, Handling, and Storage
Requirements.

10.1.15 All analyses shall be submitted in accordance with the requirements of 24590-WTP-3PS-
GOOO-TOO 14, Engineering Specification for Supplier Design Analyses.

10.2 Drawings

10.2.1 Seller shall provide all drawings required per this specification and the applicable documents
in section 2 of this specification.

10.2.2 All drawings shall be produced per the drawing practices set forth in ASME Y14.100,
Engineering Drawing Practices.

10.2.3 Seller shall submit drawings and diagrams for Buyer's review prior to fabrication, and/or
purchase of appurtenance equipment. Drawing and diagram submittals shall include as a
minimum, but are not limited to, the following:

" Outline drawings showing dimensions, services, insulation, and foundation and
mounting details.

* Outline. drawing showing electrical and instrumentation tie-in points.
* Outline drawing showing locations of piping connections with nozzle schedule,

including sizes of piping connections with nominal and maximum nozzle
loadings, deflections, and moments in all directions.

* Insulation detail drawing(s) mapping installation
* Overall piping and instrumentation diagram (P&ID) for the Activated Carbon Bed

Adsorber Units using Buyers supplied instrumentation and equipment tag
numbers.
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* Interconnection diagram showing details of all internal connections and Buyer
external connections, including required location and sizes of wiring connections
(including other connections to Buyer's control system).

* Overall single line diagram (wiring diagram) showing all electrical equipment and
wiring in the Activated Carbon Bed Adsorber Unit.

* Control logic diagrams showing input signal paths required to accomplish a
response.

* Assembly drawings with sufficient information and detail to facilitate assembly of
the component parts of an equipment item.

* Shop detail drawings that provide information and detail to facilitate fabrication,
manufacture, or installation.

10.3 30% Design Review

10.3.1 Seller shall conduct a 30 % design review with the Buyer. Seller shall submit all drawings,
procedures, calculations, laboratory testing results, analyses, and information necessary to
conduct the 30 % design review to the Buyer for review.

10.3.2 Finalized outline dimensions of the Activated Carbon Bed Adsorber units shall be included in
the 30 % design review. Finalized dimensions shall, at a minimum, include the following:

* Overall dimensions and size for Activated Carbon Bed Adsorber units
* P&IDs
0 Control logic diagrams
* Activated Carbon Bed Adsorber unit inlet and outlet nozzle locations
* Discharge filter location and size
* Testing port and manifold locations and size
* Adsorber cell overall dimensions
* Mounting details (anchor size, location, layout, etc.)
* Preliminary bag-in/bag-out plan
* Fire water inlet and drain locations and sizes

10.4 90% Design Review

Seller shall conduct a 90 % design review with the Buyer. Seller shall submit all drawings, procedures,
calculations, analyses, and information necessary to conduct the 90 % design review to the Buyer for
review.

10.5 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to permit verification.
The body of the calculations shall include:

* A concise statement of the purpose of the calculation
" Input data, applicable criteria, and stated assumptions
* A list of references used, including drawings, codes, standards, and computer

programs (indicate the version or issue date)
* A discussion of rationale used for design assumption basis
" Equations used for all computations
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* Numerical calculations including identification of units used
* A concise statement addressing the calculation results and/or recommendations
* A table of contents for complex calculations

10.6 Schedules

10.6.1 A detailed schedule of laboratory testing, engineering, document submittals, material
purchases, fabrication, shop tests, and shipment shall be submitted.

10.6.2 All procedures and instructions shall be completed and submitted to the Buyer a minimum of
eight (8) weeks prior to Activated Carbon Bed Adsorber shipment.

10.7 Reporting Appendix A, B, and C Test Results

A test plan and supporting documentation (operating procedures, materials and testing equipment control

lists, analytical procedures) must provide a full record of the testing requirements, testing equipment
configuration, operating conditions, assumptions, and any other relevant information. In addition to, or
consistent with, the test plan content required by the Quality Assurance Project Plan for RPP-WTP,
current revision, the test plan shall include directly or by reference (as appropriate) the following

information:

Document Number - Test plan number in the document header.

* Document Hierarchy - Statement in the test plan text referencing the governing
test specification.

* Background - Summary level discussion of past results and current data needs
that provide context and relevancy of the testing to the WTP Project.

0 Test Prerequisites - Definition and/or reference of laboratory testing, engineering
analyses, small-scale testing needed to support testing.

0 Test Conditions - Test variables and operating conditions (e.g., duration of
operations at steady state conditions, range of equipment operating conditions,
process flows, pressures, temperatures, differential pressures, etc.) identified in
tables or other efficient formats.

* Sample Data Requirements - A table listing the sample type, location,
frequency, number of replicates, and planned analyses to be performed. Minimum

data accuracy requirements shall be addressed.
* Test Modifications - Test Plan shall contain a statement defining how changes or

modifications in operations or testing will be documented in the "desk copy" or
similar controlling documentation during the test and who has the authority to
authorize changes or modifications depending on the significance of the change.

* Equipment Configuration Record - The equipment configuration for the test or
document reference where the configuration can be found. Statement defining
where any changes or modifications to the baseline equipment will be recorded,
e.g., laboratory record book.

* M&TE - A list identifying measuring and test equipment (M&TE) used to collect
data to meet Test Specification requirements, data reported to the project in the
summary report or other data reporting formats, and M&TE relied upon for control
or modeling purposes. Accuracy and sensitivity achievable for each instrument.
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" Supporting Procedures - A list of applicable technical and operating procedures
or a referenced document that contains the list of documents required for operating
.the test equipment and associated support systems, sample preparation and
analytical procedures, etc.

* Unique Sample Identification - Description of or document reference defining
method to label, store and maintain samples.

" Reporting and Analyses Requirements - Process data that will be obtained and

reported, Rate versus time, average temperature versus time, and analyses are

required to satisfy each test objective. Planned data analyses, e.g., comparison to

theoretical or published predictions, empirical fitting, etc., required to meet
objectives.

* Personnel Qualification - List of any special training needs.

" Quality Assurance - Statement identifying applicable quality assurance

requirements. Any exceptions to the approved quality assurance plan shall be
described.

A final report shall be submitted within 60 days of completing testing and sample analyses. Test report

content shall include (compatible with the individual test objectives):

* Approval sheet signed by the principal investigator, data validation peer reviewer,
and project manager,

* Summarize the tests performed, including the date of the tests, and applicable test

specification and test plan,
* Provide a clear description of the purpose of the test and state how the completed

test met that purpose,
* Describe the unit operations in which the tests were performed and contrast test

conditions with planned operating conditions of the RPP-WTP, as appropriate,

* Present and discuss test results and compare against the "success" criteria. Discuss

whether or not the findings of the test performed are consistent with previous test
reports, whether the expected WTP design or operational conditions are

appropriate for the system, or have implications for safety, permitting, or
operability,

* Data collected and its acceptability,
* Actions taken in connection with any nonconformances noted,
* Identification of the measuring and test equipment used during the test,

* Describe deviations from the approved test plan, or expected configuration

conditions, that occurred during the conduct of the test,

* Comprehensive list of all samples providing the date/time of sampling, sample
type, and sample label,

* Data tables listing monitored parameter values.
" A discussion of how the test results validate equipment sizing and performance.

11 References

11.1 Incorporated Design Changes

24590-WTP-3PN-MWKO-0000I
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* 24590-WTP-3PN-MWKO-00002
* 24590-WTP-SDDR-PROC-04-01020
* 24590-WTP-SDDR-PROC-04-01040
* 24590-WTP-SDDR-PROC-05-00392
* 24590-WTP-SDDR-PROC-05-00602
* 24590-WTP-SDDR-PROC-05-00652
* 24590-WTP-SDDR-PROC-05-00701
" 24590-WTP-SDDR-M-05-00018
" 24590-WTP-SDDR-MS-07-00051

11.2 Design Changes Incorporated by Reference

0 24590-WTP-SDDR-M-06-00286
* 24590-WTP-SDDR-M-06-00287
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Table 1 Important to Safety Equipment List (HLW)
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.ssodahd paftSre eaemel to me paayoe bounduy and or* used lbr

1-24%1 .chinnd (0, X VO26) PL 4RSASTMA2 .3 *J I36 C *R Doeenot~utgon to cantainater eIgas. Platomi eeinby and ii
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08282 Ma2_1 _16t Pipe As-embIy_____2__ 1 -rT L m
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D a2ST7 Hex HO Oak SadUNC aleSS 1N: IT L _m

D82OZ-f8 FIat Wasie 31688 120 !M aL i
06202.49 BeloWsAs'y 2904100-21 4 ITS 01 Yes
_______ 90* EtawSRt 1 !-151 sT1 _ _ $3 Yv :

i' viws v,.U^^Iey it "n ~
00205
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Ul2ux. Uifft Preon.-Miter fa04100-G16 V at -

MOO- 5 Valvo LInddt 2 ITS IL Ye
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componl i-ed forncmmereil Iorimnetetlon.
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. .component used for oommmial Insrmenattion.
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compwent uned for commeilacljntrumentation.
062u6-18 PoweraSppy Phoanit I Non4TS No Lo"S nOt tltiAnct to contain m4lt olss. Eitftuo lsnlosur mnternal

comp_____ usedforcommmwlaiintWumentaton.
QI;85-19 Extmel VFQI Rerpt. c.e 2 NonqTS CM No 0o., qet ioit o con oAW melr ips. gIWetcl edtwoeuX intotm

_______________ .mpel vied tsr oommeeletiftwuinttltn.
02W20 weDt PandiAt AIR Non4TS Cm No Ellian toofitinmeltr ofti* fEWWtwoelwosu ntemal

9 - mpo " I t .m ud fr commercial instrumentation.
IO26- Duct Coer PInduft WR. Non.TM Cm No Does nAt imclan to coMtmin meter cflps. EIeorfti enctorc Intemnal

oonvonen4 usedh r comptmerolai Mnalnemtdon.

DF20M - wIre Duot Oandplt -N lIon-ITS. cm o cos not.tatio to contan mew clips Eleelrleel entesre interna
- ~componast used or eonmnsiilinnrmatin

UWC- D mr Pomilt MF NoRiwS C-W - DOes nontton'to contaImelterof. ElectrIcal endoswim ntRal
I mpom used for owmwnrt htrei rslminton.

1 DustCOW PanduCt eR 7i F C not to ontain er . E r enclose Inteam N
onponec usEd r McMO tI 06htumMnebntn

Do . VWr Dud No* TS Cm No Do" nitfuntlon In cntolit metrw oW. EltrIcal eo lture Interal
colponant uaed-fr commerciallnstrtaluntation.

BWA&N e Nut 3-IOUNC 316 8 12 WI C L. Yes

00285.27 Has l Bol .000 3dA16IJNC 316 -0 - ITS CL Yes

602br- H B:eHDB 0010 4-1 NCO - 4 310T * CL Yes

BMWIV LockWasler IQl 12 ITS OL Y0s

MOW-:r Tvss Faresnawwnut T Non-ITS CW No Does not fonodon to contaist m er 01ps4 Electrical enclosuei
conponat used for oonmtemla Insanor taon.

D820531 Endostls Hol"an 2 Non4TS CM No Do" nottinaln to otntaomelter elfam . Isetel ndosurm neumnal

I _olmpant usEd for coaeneial Instrurnentsalon.
D0205-nt ir#t Brsar A Men 8rM T Non-ITS Cm No Dooms nat Union to conlain meter ofoes. Electrical enclosure intema

coponmnteed for ommmelal Invtornentalton.
2P-ni,1e4,J x 62 A s.EUT tka $ 1 t Ye. PanllsusdrrnounkigotthaPOIT s*ehhave anTS es

Awwatlos &umdit
boutndare funtnrn.

DIE - T 5w toM *r3$ SSL leetlbuis OncloYuren65O Ptootm tt ile sfel n bed
rdsiderwiltL POITshmmvan IT ssmboun.ykinciomn

D82864 Endostre Holiman I Not4TS CM No 0o" notI"let~o" ntaol meter pof,. Emecnloal noaura imternl
_omponant used tr otnnila Inslrimenlatlon.

Dbu28--4 sitr)Pens Homan T 53T CU NW Do"notffne-o no oain maerfta. EleWricalendosrt Inteol
compofeet used for comeWrcial inmtenenltian,

D5 TOMOP TRuearti4er am20<4l00-009 0 1T C . sI'-a PrateticUl m as(APC, may be purclasoed as comyercil

LO2isi OIff Pres.X'miter 2004100.016 2 T CL YE s
590- av afl w o 2 fr Cit Yes

MT - atounbng Channel M den bradWe NR NOnITS CW . Does not fonction to contein melter olps Elenorcal endtosurs interest

componult uad for aommo mia lnerunentaion
6i2IM End Plate Maei Brdy o Non4T 0A No Does not union to contkin mltr 04W&. Electrical enaoaare Intemal

Smonnti used for commemlmiasl timenetatlon.
0828.10F EndC1MOP Alen Bradey 6 Non-TS CM No Do. not ahaIon to ditoain melter alloa. Eltrial o rlts iitt inati
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Drawtng:tnmber Itoaw DesaI Ilatedal'orVandor rTY] ITfoniT$ . CM I D COMMEM
T2lh .f * .,. k n. .1.. t iftA,,2 m in

- i -1;;; -----

082W64 Spurm*ai-kox Pepper! -Fuehs - 2 NWonTS CM I Dan not %naooto ontsinebroae. Eleotooemom0te1%l
componat us" dfr comwerialInstrumantaten.

$0015Pl bl Pon 20041PO.O43 .. e4T le N D hsot fnonto -on iteil~la$. EteefdeaJ .ndosu. lmteml
- _____________ component d for ot Ma trmoentltn.

0828016 Fiber t eputer 200100-41 . *N2!W CW - oesnottiuthon tI Nimeer otos, CeM Nsur8 rn4
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o 71 ibr HOuog 2Po0410-042 1 Non4T$ CM No Does notamcldon to cnt meter o1s. Electrial doeure-ntenaJ

componutuied for commuoelal Instrsumntation.
1O2&I8 Eower ply Perik- . Non-ITS: CM No Does not hdion to contailnmete ofle.. Efectrna etdosro, Intemal

-__- componenti"edforcommarialInstruentaton.
08204. EDemud(3FCtReept Grae .2 Non- Co No D'oesnotnflononjontain mter ofwm. Eleeftril 0doeur iteaI

CM oompornt wed for oommmetial Instrumentation.
0280-21 Ductw Panueo ut T CM No Does not nion to contaoamoer ofgs. Electre I ic8 at ourentoemal

riponeat Uso for ecmWrtil Instrumfntaton.
00204 " Dud Pond i Ni Non-tT$ CM N O0s notituqn 0 to contme Wor0. Ele4eal Wndow. tntmerat

ooomporten t ed for commlmial tnstrnitaton.
02W N4.owT CM "a IHWAW moesotkncstn to ewnmrofwaa. actN ore ntem

component Used Oformmarcial lnvumReation.
D$22% Duatcow Pandult AM Hore4T$ So Dois not fvndonor to con;M meater offgas. EMeMnMa ondoure Ww;Wna

component sd for commemiat instrumentation,
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Mrs%20- HeH ar2 G3ja-tWNC31lT-- -- 4-r fTs CIL Yee
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08288-2 pIrulIt iwmr ain Brawy Holm 1S N po3t noumtwnt to contain fneer o1 a5, litcettinM *t" inteo
I I ronioonrrented for conwnre Insl enlrulen.

08287 u287-1 Pipe (Cut at Abhmbt 2 SCH 40316L SS MR ITS CL Yes
PipgAso*mbly2" D287-2 WeldNeckFlange 2X1500316L6 j7 FFS OL Y _

2 SON 40 31L 6& . M _L Yes -

0820-4 Tee SCH 406. 1 3 LL S YI I' H.
OS21(I-s a1su 6 L yes

MIXIMWb~ltM0 84UNCW MG YearoW.r _ _ _ _ _ _ _ _ - _ -- _ _ _ _ _ _ _ _ _ _ _ _
-^- ICI$______________________

08304
MI-Aesel*y

as8he-1 IBaM FotMMeSOsemoiv l8O %.- I yes
i=S300 QaeIM5e~ 2N 01%TS- OL yet1303"4 bt-is -1 -1O--& -Vit _ __ _ __

____4I _ A w - CI J_ _ _ __Ve_

_5_04_ _ A -Iy -W2- 1 T _L Y __

"I30" 1 V _ __w_ _ _yes_
(IAIBY- -HM -- c -V

12w_ platform_______yAM_ 1 s CL Yes
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- maintunanoe platform.
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D8304-1 028 - NoaTS C26 No 1 " noet Ullonjo contain Mamlor OVkaO. CMNAIrOdW land08
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09304-21 PO* Ziemlyf1S DOW8 1 O L Yee
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00065 asetW20 TFS CIL, Y"
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000-7Hev HO Ow"00 6301 36$ 200 ITS Q
083MB ex ut1&13140N 316 OL26 fr i Yes

i R if" 7r,.M 276 s Yes .
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WORo4 O a4 i OL Y:I
Dea444MexD~e4.0) 1-0UC31t4 4, - QL Y"s

083MSMaxNy 14NC316SS144: fTsf Q Y4V

71 04 0i CF - o n n O in M eter v Insu bon i na l

udknogwmGbutV tNe*4hTtaWHIM
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6i51w0w- ftElkslier /42to Ma OD:sI, $812 ITRS: CA "
0030440Pressure boundarynd is" lymedt Wd0th-i "VuIP-Ont

00M13fa~leo@VtVates t2 ir QL ft yaylorsolenbkldv haVobagentdtomaqualsedWppfl
- - i4* CO na sary.

- Dog 4 $ e@ etnot fntiledon twAin xnee yi a 3-VOYvoe4 i"i
-SC 12 OWsed dur(in tml opers" t cintlels W41 In bulefl V1 ot

qihv icolats te niott ormainritlc* oradst sthe ftw ofaftac

-~~~ ~ emnn No, Ioe not utbn to coti etreEA..mt to tht pftss4m
bondaWy ml contdred a IIntpWMtk*te poo of Plant 60mNOt.
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boundary and Is considered a none Peninittepiece ofptant equiplmet.
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rAMIMser lim No. -atirand" -rTaonTS .1CM CGD - CCSSISNT.
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_ _ 1 __4__ Pl IL SS 2 iTS W__
00574.WiV0 MMii~ltM tldC3 4 rm
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Table 2 Important to Safety Equipment List (LAW)
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Appendix A
Mandatory Ammonium Nitrate Test Requirements for LAW
Carbon Bed Adsorbers

1.0 Purpose

The purpose of appendix A testing is to determine if sufficient amounts of ammonium nitrate can foim in
the LAW offgas pipeline, in the guard bed, and in the activated carbon bed adsorber media to increase the
propagation rate of a bed fire.

2.0 Overview

The potential for ammonia and nitrous oxides to form ammonium nitrate within the LAW carbon bed
adsorber media is unknown. A significant accumulation of ammonium nitrate within the bed media has
been raised as a fire safety concern. It is postulated that ammonium nitrate may increase the rate a bed
fire propagates, potentially modifying the current bed-fire mitigation strategy. It should be noted that
VSL carbon bed testing has shown large temperature exotherms resulting from NOx. It may be necessary
to condition the carbon media before testing with large NOx concentrations.

3.0 Objectives

1. Test 1 - Determine formation of NH4NO 3 in the proposed LAW activated carbon adsorber media(s)
configuration if the inlet gas contains NOx and NH3.

2. Test 2 - Assess the hazards associated with NH4N0 3 adsorbed in the proposed LAW activated carbon
adsorber media(s), (i.e. fire propagation).

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the LAW off gas systems will operate under the conditions
defined in mechanical data sheets. The appropriate media for each test will be selected and described in
the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for each test based
on the media and operating conditions.
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Testing will be done with a bench scale apparatus using air and water for humidity as
the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does
not exceed 1.0 TC with dry hot air passing through the test beds at the test temperature.

5.1 Test 1 - Determine NH4NO 3 formation in the proposed LAW activated carbon adsorption
system(s).
a. Test conditions

* Sorbent - By vendor
* Bed residence time - By vendor
* Superficial gas velocity - by vendor
* Inlet HEPA temperature -50 OC (bounding case in exception with mechanical data

sheets)
* Relative humidity - 50 % (bounding case in exception with mechanical data

sheets)
* Gas composition:

a. Bulk gas - Air and water vapor
b. Other constituents -

i. Inlet NH3 concentration - 10 ppm

ii. Inlet CO concentration - 170 ppm

iii. Inlet NO concentration - 4000 ppm

iv. Inlet NO2 concentration - 4000 ppm

* Inlet gas HEPA filtered to remove particulate ammonium nitrate formed prior to
the carbon bed with two AG-I certified HEPA filters operating in series.

" Eight (8) seconds gas residence time to simulate ammonium nitrate formation,

prior to HEPA filtration.

" Residence time from the HEPA filters to the carbon bed is specified as 2.8 seconds.

b. Test duration
* By vendor

c. Data to be obtained
* Inlet and outlet NO, NO 2, NH3 concentrations.
* Quantity of NH4NO3 - accumulated in the pipeline, HEPAs, and bed media at the

end of test.
* Temperature profile of bed during loading.

5.2 Test 2 - Perform standard calorimeter test (i.e., ASTM E 1623-04 or
equivalent) to measure exotherm of new bed media compared to bed
media containing two years of accumulated ammonium nitrate.

5.3 Test 3 - If a substantial quantity of ammonium nitrate or a substantial
exotherm is determined, re-run Test 1 and Test 2 with the addition of
offgas pre-heat to 70 TC just prior to HEPA filtration.

5.4 Test 4 - If a substantial (>140 *F) temperature change is measured in the
bed, re-run Test 1 with 50% of the NO and NO2 concentrations.
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6.0 Success Criteria

1. Quantization of ammonium nitrate formed in-situ on bed media, extrapolated to a two-year bed life.
2. Calorimeter test data of new bed media compared to bed media containing

ammonium nitrate accumulated in two-years of bed life.
3. If Test 1 does not yield detectable levels of ammonium nitrate on the bed media,

detection level shall be assumed and extrapolated to a two-year bed life. If Test 3
does not yield detectable levels of ammonium nitrate on the bed media, Test results
shall take special note of this observation with no extrapolation to a two-year bed
life.
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Appendix B

Warranty Testing
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Appendix B
Warranty Testing

1.0 Purpose

The purpose of appendix B testing is to validate performance guarantees related to removal efficiencies
and design life for the carbon bed adsorber media in a prototypic LAW and HLW offgas.

2.0 Overview

Mercury is present in many of the DOE's mixed wastes including the high-level tank wastes, which will
be processed in the WTP. When this waste is processed in the WTP Low-Activity Waste (LAW) and
High-Level Waste (HLW) melter systems, the resulting offgas will contain mercury (Hg) and hydrogen
fluoride (HF). Sulfur-activated carbon (S-AC) has been successfully used to remove mercury from
offgas. However, it has generally been used with elemental mercury and under conditions that are not
representative of WTP melter offgas. Concerns related to the adsorption behavior of elemental and
oxidized forms of mercury, such as mercuric chloride, have been raised regarding mercury removal
efficiency and breakthrough capacity, which could have a direct impact on sizing of the adsorption system
and the frequency at which S-AC must be changed. Test apparatus will include two adsorbent columns
(lead and lag adsorbers), each with guard and primary activated carbon media as described in the
mechanical data sheets (24590-HLW-MVD-HOP-0001 1, 24590-HLW-MVD-HOP-20011, 24590-LAW-
MVD-LVP-00004), representative of the WTP Lead and Lag Adsorbers.

VSL testing demonstrated that a rapid temperature rise resulted when water vapor was introduced to
Kombisorb BAT-37. A temperature increase rapidly progressed through the VSL test bed. However,
media temperatures quickly returned to normal as the bed became acclimated to water (except for heat
losses). Introduction of NOx to the Kombisorb BAT 37 resulted in an initial temperature rise followed by
a gradual temperature reduction as the media became acclimated to the NOx (elevated temperatures
continued as long as NOx feed continued). Because virgin activated carbon media had a much greater
sensitivity to NOx, it was necessary to establish a procedure for ramping feed of NOx to the bed (referred
to as conditioning). The addition of Organics is very important, however acetonitrile (to be used in this
phase of the testing) did not show much of a temperature effect. Nonetheless, the INL test plan should
include a separate ramp procedure for NOx and organics.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be possible
that other important temperature effects may exist within the guard bed material, Kombisorb ZA-37, the
testing shall also address the effects that the simulant offgas stream composition may have on the guard
bed media temperature.

VSL testing identified the need to condition virgin Kombisorb BAT 37 to water, NOx, and organics. The
Vendor Test Plan shall address conditioning of virgin activated carbon media, based on review of the
following VSL steps:

As NOx and organic ramping is initiated, actions should be taken to either stop ramps or reduce
rates at a temperature threshold of 120 0C.
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" As NOx and organic approach full rates and during steady state operations, temperatures up to
130*C are permissible.

" Organic feed shall be stopped if activated carbon media temperature exceeds 130*C.
" If at any time the carbon media temperature reaches 1400C, both NOx and organic feed shall be

stopped.

Steady-state for the activated carbon adsorbers will be reached when the gas outlet temperature for the lag
bed operates at less than a 10C change for one hour and monitoring of total hydrocarbons (THC) is
maintained within a 1 to 3% variation for one hour. Once steady-state media temperatures and THC
concentrations are reached, introduction of mercury to the test apparatus may be initiated.

3.0 Objectives

1. Test 1 - Determine removal efficiency and loading of mercury on the guard and primary beds for the
lead and lag adsorbers with HLW simulated offgas. Confirm compliance with removal efficiency
requirements and 12 month design life for the HLW lead adsorber. Confirm that the maximum media
operating temperatures in the lead and lag adsorbers are below 130"C.

2. Test 2 - Determine removal efficiency and loading of mercury, hydrogen chloride, hydrogen fluoride,
and iodine on the guard and primary beds for the lead and lag adsorber with LAW simulated offgas.
Confin compliance with removal efficiency requirements and 24 month design life for LAW lead
adsorber. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below 130*C.

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1L The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the
conditions defined in mechanical data sheets (24590-HLW-MVD-HOP-00011, 24590-HLW-MVD-HOP-
20011, 24590-LAW-MVD-LVP-00004). The appropriate media for each test will be selected and
described in the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for
each test based on the media and operating conditions, including steps for conditioning of virgin activated
carbon media.

Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1.0C

with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test
apparatus and the WTP activated carbon units. If heaters are used, the minimum number of zone controls
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).
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5.1 Test 1 - Measure mercury removal efficiency and the mercury profile through the adsorbent
bed using a simulated HLW offgas that includes acetonitrile.

A. Test conditions:
* Sorbent - Donau Kombisorb BAT 37 and ZA 37
* Residence time - by vendor, to match Mechanical Data Sheet
* Superficial gas velocity - by vendor, to match Mechanical Data Sheet
* Inlet temperature - 94*C ± 0.5*C
" Mercury concentration - 52,600 ptg/dscm ± 50 gg/dscm
* Relative humidity - 18.6%+ 1%
* Gas composition (actual composition):

a. Bulk gas - Air and water vapor
b. Concentration of organic:

i. acetonitrile - 2 ppm ± 0.05 ppm

c. Other components

i. CO2 - 0.4% 0.03%
ii. CO - 5.2 ppm ± 0.2 ppm
iii. NO - 480 ppm 10 ppm
iv. NO2 - 370 ppm + 10 ppm
v. HF - 6.2 ppm ±0.2 ppm

B. Test duration:
0 Initial period to condition the virgin sorbents with the test gases and to reach

steady-state operations.

* 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
* Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
* Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at

end of test.
" Measure inlet and outlet offgas temperatures of lead and lag adsorbers.
" Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

* Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

" Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers. Breakthrough is defined as the concentration at which
emissions reaches 50% of the specified removal efficiency. For example,
breakthrough for mercury would be 26.3 pig/dscm using the DF of 1000 and
maximum mercury loading of 52,552 pg/dscm shown in the mechanical data
sheets.

* Limits established for step changes to NOx concentrations (and any other limiting
gas stream components determined by testing).
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D. Calculations:
* Hg removal efficiency and loading (mercury profile) for the lead and lag adsorbers.
* Estimated time for breakthrough of Hg for the lead and lag test adsorbers and for

the WTP lead and lag adsorbers. (Mercury concentration specified in section A is
the maximum concentration required for removal efficiency calculations. Design
life shall be a ratio based on nominal mercury concentration 7,608 pg/dscm.)

* Correlation of lead and lag adsorber guard and primary bed temperatures and
offgas constituents.

* Analysis of the impact of key gas components on sorbent temperatures during
conditioning and operational phases.

E. Performance:
* Mercury removal efficiency - 99.9%
* Carbon media temperature maintained below maximum operating temperature

(130*C)
" Media Design life - 12 months (WTP lead adsorber)

5.2 Test 2 - Measure mercury, hydrogen fluoride, and hydrogen chloride , and Iodine removal
efficiencies through the adsorbent beds and organic removal using a simulated LAW offgas
that also includes acetonitrile.

A. Test conditions
* Sorbents - Donau Kombisorb BAT 37 and ZA 37
* Residence time - by vendor to match mechanical data sheet
* Superficial gas velocity - by vendor to match mechanical data sheet
* Inlet temperature - 105 'C± 0.5 C (Nominal Condition on Mechanical Data Sheet)

" Mercury concentration - 24,000 pg/dscm t 50 pg/dscm
i. Elemental mercury 85wt%+ ± 1 wt% Hg0

ii. Oxidized mercury 15wt/o ± 1 wt% Hge (HgCl2)
* Relative humidity - 10.2 % + 1% (Nominal Condition on Mechanical Data Sheet)
* Gas composition (actual composition):

a. Bulk gas - Air and water vapor
b. Concentration of organic:

i. acetonitrile-50ppm 1.5 ppm
c. Inlet hydrogen chloride (HCl) concentration - 46 ppm 1.5 ppm
d. Inlet hydrogen fluoride (HF) concentration - 2.8 ppm 0.1 ppm
e. Inlet iodine (I) concentration - 1.0 ppm ± 0.1 ppm
f. Other components:

i. Inlet CO concentration - 480 ppm ± 10 ppm
ii. Inlet NO concentration - 3800 ppm 50 ppm
iii. Inlet N02 concentration - 5600 ppm 50 ppm
iv. Inlet CO2 concentration - 1.2% ± 0.5%
v. Inlet SO 2 concentration - 5.0 ppm ± 0.1 ppm

B. Test duration:
* Initial period to condition the virgin sorbent with the test gases and to reach steady-

state operations.
* 100 hours or until breakthrough of mercury (Continuous).
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C. Data to be obtained:
" Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
" Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
" Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at

end of test.
* Measure inlet and outlet hydrogen fluoride concentrations of the lead and lag

adsorbers.
" Measure inlet and outlet hydrogen chloride concentrations of the lead and lag

adsorbers.
* Measure inlet and outlet Iodine concentrations of the lead and lag adsorbers.
" Measure inlet and outlet organic concentrations of the lead and lag adsorbers.
* Measure inlet and outlet offgas temperatures of the lead and lag adsorbers.
" Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

* Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

" Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers.

" Limits established for step changes to NOx concentrations (and any other limiting
gas stream components determined by testing).

D. Calculations:
* Mercury removal efficiency and loading (mercury profile) for the lead and lag

adsorbers.
* Estimated time for breakthrough of mercury for the lead and lag test adsorbers and

for the WTP lead and lag adsorbers. (Mercury concentration specified in Section A
is the maximum concentration required for DRE. Design life shall be a ratio based
on nominal mercury concentration 320 pig/dscm).

* Iodine removal efficiency and loading for the lead adsorber.
* Estimated time for breakthrough of iodine for the test lead and lag test adsorber and

for the WTP lead and lag adsorbers.
* Hydrogen fluoride removal efficiency and loading for the lead adsorber.
* Estimated time for lead and lag adsorber breakthrough of hydrogen fluoride for the

lead and lag test adsorbers and for the WTP adsorbers.
* Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers.
& Estimated time for breakthrough of hydrogen chloride for the lead and lag test

adsorber and for the WTP adsorbers.
0 Correlation of lead and lag adsorber guard and primary bed temperatures and

offgas constituents.
0 Analysis of the impact of key gas components on sorbent temperatures during

conditioning and operational phases.

E. Performance:
a Mercury removal efficiency - 99.8%
a Hydrogen chloride removal efficiency - 97%.
0 Hydrogen fluoride removal efficiency - 97%
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" Iodine removal efficiency - 99%
" Carbon media temperature maintained below maximum operating temperature

(130*C)
" Design life - 24 months (WTP lead adsorber)

6.0 Success Criteria

1. Verification that specified removal efficiencies for required offgas constituents are achieved.

2. Quantization of load profiles for required offgas constituents and verification of WTP bed life.

3. Verification that carbon media temperature controls maintain carbon media temperature below its

maximum allowable operating temperature of 130'C.
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Appendix C

Permit Testing
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Appendix C
Permit Testing

1.0 Purpose

The purpose of appendix C testing is to determine removal efficiency and loading of spiked organics for

WTP offgas permitting.

2.0 Overview

Test apparatus shall consist of two adsorbent columns (each with guard and primary activated carbon

media) as described in mechanical data sheets (MDSs), representing the WTP Lead and Lag Adsorbers.

Permit requirements for the WTP melter offgas systems specify compliance with Maximum Achievable

Control Technology (MACT) incinerator standards for mercury and organic (VOC and SVOC)
destruction. The WTP project has conducted systems tests at the Vitreous State Laboratory (VSL) of the
melter offgas systems, to determine if the offgas systems, as designed, will meet MACT requirements.

However, the test carbon bed used at VSL did not contain a guard bed and in other respects (e.g., gas

residence time) the VSL test bed was not representative of the WTP carbon bed design. VSL testing has
also shown large temperature exotherms exist, resulting from NOx and organics (allyl alcohol and

naphthalene) in the offgas stream.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be possible

that other important temperature effects may exist within the guard bed material, Kombisorb ZA 37, the
testing shall also address the effects the simulant offgas stream composition may have on guard bed

media temperature.

VSL testing identified the need to condition virgin Kombisorb BAT 37 to water, NOx, and organics. The
Vendor Test Plan shall address conditioning of virgin activated carbon media, based on review of the
following VSL steps:

" As NOx and organic ramping is initiated, actions should be taken to either stop ramps or reduce
rates at a temperature threshold of 120'C.

* As NOx and organic approach full rates and during steady state operations, temperatures up to
130*C are permissible.

* Organic feed shall be stopped if activated carbon media temperature exceeds 130*C.
* If at any time the carbon media temperature reaches 140*C, both NOx and organic feed shall be

stopped.

Steady-state for the activated carbon adsorbers will be reached when the gas outlet temperature for the lag
bed operates at less than a 1C change for one hour and monitoring of total hydrocarbons (THC) is

maintained within a 1 to 3% variation for one hour. Once steady-state media temperatures and THC
concentrations are reached, introduction of mercury to the test apparatus may be initiated.

3.0 Objectives

1. Test 1 - Determine removal efficiency and loading of mercury, allyl alcohol, and naphthalene on the

guard and primary test beds for the lead and lag adsorbers with HLW simulated offgas. Measure
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media temperatures and establish maximum allowable changes in NOx and allyl alcohol
concentrations required to maintain control of bed temperatures due to adsorption and exothermic

reactions. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below 130"C.

2. Test 2 - Determine removal efficiency and loading of mercury, hydrogen chloride, allyl alcohol, and

naphthalene on the guard and primary test beds for both lead and lag adsorbers with LAW simulated

offgas. Measure media temperatures and establish maximum allowable changes in NOx and allyl

alcohol concentrations required to maintain control of bed temperatures due to adsorption and

exothermic reactions. Confirm that the maximum media operating temperatures for the lead and lag

adsorbers are below 130"C.

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will

include a matrix cross-referencing the QA requirements to implementing procedures for the work, and

justifying elements that are not applicable.

5.0 Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from

Section 3.

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the

conditions defined in this section of Appendix C. The appropriate media for each test will be selected and

described in the Vendor Test Plan. Test media shall be consistent with that proposed for the WTP carbon

bed adsorbers. The Test Plan will detail the test conditions and data collection for each test based on the

media and operating conditions, including steps for conditioning of virgin activated carbon media.

Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1.0*C

with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in

combination with the insulation as a means to compensate for differences between size of the test

apparatus and the WTP activated carbon units. If heaters are used, the minimum number of zone controls

shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).

5.1 Test 1 - Measure mercury and allyl alcohol/naphthalene removal efficiencies, using a

simulated HLW offgas.

A. Test conditions:
* Sorbent - Donau Kombisorb BAT-37 and ZA-37
* Residence time - by vendor, to match Mechanical Data Sheet
" Superficial gas velocity - by vendor, to Match Mechanical Data Sheet
" Inlet temperature - 94"C + 0.5*C
" Mercury concentration - 52,600 pg/dscm 50 pg/dscm
* Relative humidity - 18.6 % ± 1%
* Gas composition:

a. Bulk gas - Air and water vapor
b. Concentrations of organics:
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i. Allyl alcohol - 1400 ppm ± 20 ppm (dry)
-ii. Naphthalene -35 ppm ± 1 ppm (dry)

c. Other components (actual composition):

i. CO2 - 1,2% ± 0.03%
ii. CO - 900 ppm+20 ppm
iii. NO - 480 ppm 10 ppm
iv. NO2 - 370 ppm 10 ppm
v. HF - 6.2 ppm± 0.2 ppm

B. Test duration:
* Initial period to condition the virgin sorbent with the test gases and to reach steady-

state operations.
* 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers

" Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.

* Measure mercury profile in the lead adsorber (guard and primary beds) at end of

test.
* Measure inlet and outlet offgas temperatures for the lead and lag adsorbers.

" Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing

from the location where maximum bed temperature was reached.

" Measure inlet and outlet allyl alcohol and naphthalene concentrations in the lead

and lag adsorbers.
* Media temperature, at two equally spaced locations along the centerline of the

guard bed and primary bed for both the the lead and lag adsorbers (total of 4 per

adsorber).
" Time at which breakthrough occurs (if realized) for allyl alcohol and naphthalene

for the lead and lag adsorbers.
* Limits established for step changes to NOx and allyl alcohol concentrations (and

any other limiting gas stream components determined by testing).

D. Calculations:
* Mercury removal efficiency and loading (mercury profile) for the lead and lag

adsorbers.
* Estimated time for breakthrough of mercury for the lead and lag test adsorbers and

for the WTP lead and lag adsorbers.
" Allyl alcohol and naphthalene removal efficiency and loading for the lead and lag

adsorbers.
* Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and

lag adsorbers.
" Correlation of guard and primary bed temperatures and offgas constituents for the

lead and lag adsorber.
* Analysis of the impact of key gas components on sorbent temperatures during

conditioning and operational phases.
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E. Performance:
* Mercury removal efficiency - 99.9/o
* Carbon media temperature maintained below maximum allowable operating

temperature for the media (130*C)

5.2 Test 2 - Measure mercury, hydrogen chloride, allyl alcohol, and naphthalene removal
efficiencies using a simulated LAW offgas.

A. Test conditions.
* Sorbents - Donau Kombisorb BAT-37 and ZA-37
* Residence time - by vendor, to match Mechanical Data Sheet
* Superficial gas velocity - by vendor, to Match Mechanical Data Sheet
* Inlet temperature - 105*C ± 0.5*C (Nominal Condition on Mechanical Data Sheet)
* Mercury concentration - 24,000 pg/dscm ± 50 ptg/dscm

i. Elemental mercury 85wt/o + 1 wt/o Hg0

ii. Oxidized mercury 15wt/o ± 1 wt/o Hge (HgCl2)
* Relative humidity - 10.2% ± 1% (Nominal Condition on Mechanical Data Sheet))
" Gas composition:

a. Bulk gas - Air and water vapor
b. Concentrations of organics:

i. Acetonitrile -50 ppm 1.5 ppm
ii. Allyl alcohol - 100 ppm 3 ppm (dry)
iii. Naphthalene -35 ppm ± 1 ppm (dry)

c. Inlet hydrogen chloride concentration - 46 ppm 1.5 ppm
d. Other components (actual composition):

i. Inlet CO concentration - 480 ppm + 10 ppm
ii. Inlet NO concentration - 3800 ppm 50 ppm
iii. Inlet NO 2 concentration - 5600 ppm 50 ppm
iv. Inlet CO 2 concentration - 2% + 0.5%v.
v. Inlet SO 2 concentration - 5.0 ppm ± 0.1 ppmB.

B. Test duration:
* Initial period to condition the virgin sorbent with the test gases and to reach steady-

state operations.
* 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
* Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
" Measure mercury profile in the lead adsorber (guard and primary beds) at end of

test.
* Measure inlet and outlet hydrogen chloride concentrations of the lead and lag

adsorbers.
* Measure inlet and outlet allyl alcohol and naphthalene concentrations of the lead

and lag adsorbers.
* Measure inlet and outlet offgas temperatures of lead and lag adsorbers.
* Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.
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* Media temperatures at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

* Time at which breakthrough occurs (if realized) for allyl alcohol and naphthalene
for the lead and lag adsorbers.

* .Limits established for step changes to NOx and allyl alcohol concentrations (and

any other limiting gas stream components determined by testing).

D. Calculations:
* Mercury removal efficiency and loading (mercury profile) for the lead and lag

adsorbers.
" Estimated time for breakthiough of mercury for the lead and lag test adsorbers and

for the WTP lead and lag adsorbers.
* Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers.

* Estimated time for breakthrough of hydrogen chloride for the lead and lag test

adsorbers and for the WTP lead and lag adsorbers.
* Allyl alcohol and naphthalene removal efficiency and loading for the lead and lag

adsorbers.
* Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and

lag adsorbers.
* Correlation of guard and primary bed temperatures and offgas constituents for the

lead and lag adsorbers.
* Analysis of the impact of key gas components on sorbent temperatures during

conditioning and operational phases.

E. Performance:
* Mercury removal efficiency - 99.8%
* Hydrogen chloride removal efficiency - 97%
* Carbon media temperature maintained below maximum allowable operating

temperature for the media (130*C)

6.0 Success Criteria

1. Quantization of the removal efficiencies required offgas constituents.
2. Quantization of load profiles for required offgas constituents and determination of WTP bed life.

3. Quantization of carbon media temperature and controls to maintain carbon media below the
maximum allowable operating temperature for the activated carbon media of 130"C.

Note that it is possible that the specified test conditions may result in activated carbon media

temperatures that do not satisfy the success criteria. In that event, the testing will continue at the

reduced allyl alcohol rate that is required to satisfy the success criteria. Because the reduced rate may

not satisfy project needs, additional scope for addition of an optional testing may be required to be

performed as follows:

Optional Test:
* Retest with the lead bed only on-line to demonstrate the maximum allyl alcohol and

naphthalene rates that satisfy the success criteria.
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Appendix D
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River Protection Projet - Wiste Treatmentet
Safty Requirements Document Votume !
24360.WTF-SRD-ES114-*142 er 4

Ajtpesd i' C: IsoIeMeotinct u nais __

3510 ASME AGA, Code on NuclearAir and Gas Treatment

Revision: 1997(10000)
SpmsworingOrpaniznton;The AMierican Sockly of Mechanica tngintecr

WTP Specific Taiwinit

The Ibilowing tailormg of ASME A(;-1 is rcqujred for use by the R PMWP project as an implementing
standard for theUse ofmportant-to-Safety (I I S) radial H EPA fitter systems ad the use of ITS axial flow
IJEPA filters as inbleed units in the Laboirtory CSV Exhaust System. Where not specifically identified
herein, the retnainder of the code requirements are invoked.

Secdo FK is tided as an addendumto ASME AG-I- 1997 with the ASME AG-I a-2000 Addenda AG4

ndition invokWd on the pnicjct,

Pae 2281tArticle HIA-2S0 Reference Documents

Revise Astlcle HA-200 as follows:

Change the code edition 'oCASME N509 as applied as a rferenced (daughter) istard to AG-I froM
1989, reaffirmed December 6, 1996 to 2002.

Justilication: The version of fhe ASME N509 Standard currmtly referenced asa daughter by AG-1 was
issued in 1989 and Reaflined in 1996. At th time the N509-1989 (R1I996) code was selected to be a
daugater Of AG.-1, the ASME AG- I code did not include requirements for HEPA filter housings. Thee
requiremsents were later added in the 2000 Addenda to the AG-1 cede. The ASMI N509-2002 edition
does not provide component requiremefnts for IAP.A filter housings and IlEPA filtersbut instead refes-
tea user to AG-I for this infinatiou. There fore, by making this chage it wilt reduce potential

redundancies and Conflicts.

page flSJG; Subsubartlile UA-4420 Acce~a rs anid Pantels,

Revise Subsubatrdcle HA-4420 as Ibilows r remote change hou s:

Not applicable. The requirements of tUs article are not applicable to Remote Change Radial HEPA Filter
Hoasings; the access doors and panels shall satisfy HA-4SOPressuve Boundary Leakage, and 4A-539Q,
Pressure Boundary Leakage Testinga.

Justification: Remote housings are not designed to "incoqrpwate a means for adjusting compression

forces, gAeket compression" These are not hinges or lawes in the design and they are inAdesigaed for
Manual operation. Theretore, the requirements described in this code artiele are not appiicable.
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AppendL C: Implementing Standants

The reiote housing design requires remote access, using a grapple to munipulate doors in a cave
environment nhat may become subject to contamination and high radiation fields. 1Te design
incorporates low maintenance features not subject to failure (i.e., vertical bousings and heavy doors). The
housing doors seal by virtue of their weight alone. Doorguides are included. Abarplacedacrossdhe
ops of the doot's (and pinned in poition) is used to etire the doors remain in place during seismic

age ZtlS; Paragraph Hik44 Clamping Mechanism

RcviseParagraph A-4443 as follows for remote change and safe change radial IMPA housings:

Replace the text with- The requirements of this aticle are not applicable to Safe Change and Remote
Change Radial 1111PA Filter Housing. For Safe Change and Remote Change Radial IWrEA filter
housings, the design shall ensure tha the housing knife-edge is embedded into the pliable filter sealant
and will provide a scat for the complete perimeter of each filter.

Justification: The remote change housings are not side access housings and are not designed for manual
operation. There are no chmping mechanisms or filter indexing mechanisms. The weight of the rcmote
Filter and diffTerential pressure across the filter is relied upon to ensure that the knife-edge is embedded
into the fluid seal.

The safe change hxsings arc front access and are not walk-in style. The filter is not &'cessCd from its
side. Therefore, fiber retrieval featurcs and filter indexing mechanisms do not apply. A clamping
mechanism that is capable of moving the filter (c.g. for side access housings) is not required. The sae
change housiega are designed to allow a person to inset and remove each filter.

Subaticle FKA100 Ceneral Design

Rvise second pararah4fSubaticleFKA 100 asfollows for remote changea safe change radial
110A filter designs

Replace the text with: For Remote Change and Safe Change Radial HEPA Filters, the total media area
provided within the filter pAck shall be such that naxiUMn medIa velocity is 6.5 fVtnn (2.0 tii in) at the
rated flow.

Justifcatin: The RPP-WTP radial filter design is based upon a UK Atomic Energy Standard
Specification AESS 30/95100. This Standard contains an cquivalem requirment to that found in AG-1.
It states: "'Ibe efTectivt area of filter medium used for each insert shall be not less than 10 sq m for every
IOU I/s rated airtlaw." 'The Project proposes to meet this cnrterion. Converting these metric units for a
UK 950 1/s (-2.000 eofm) rated filter equates to approxiately 6.5 lNmin media velocity or a minimum of
308 sq. ft of wedia.

C.35-2
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Appeadrx C: Inplesnentiag Sttndardts

Te DOE Nuclear Air Cleaning Handbook (Reference OHDOK-1 169-2003 Chapter 2.3.7 and
Figure 2.8(a)) illusrates the importance end intem behind this code requirement. AG-I Subsbaticle
lK-l130 states that a HEPA tilter shall have "a minww e/ftsncy *f99.97% thae io , e a maxiimim
panklepenetratio3 f ' 0. 03 rrometer (~ameter test emol partides." This deinees the
minimum pcrformance of a IIEPA type filter. The curves depicted in Figure 2.8(a) of the Handbook
show thatat 10.5 ft/min air velocity, the 030-micron particle siz can bo b xpected to penetrate a I IEPA
fiber sucI) that the AG-I FK-l 130 perfonnace requirement would not be met,

Numerous aerosol penetration tests have been performed on the proposed flter design both inside
prototype housings and on individual prototype radial lilters designed with a media area of 236 sq. ft, or
approximately 83 ft/min media velocity. Eiach test demonstrated that a filter design with media velocities
ofthis magnitude would meet the qualikadtion performance requirements as stated in AG-1 (e.g. 99.97%
efficiency or better for penetration of0.3-micron particles).

The poposed RPP-WTP design uses a filter with approximately 325 sq. ft. of effective media area, or a
media velocity of approximately 6.1 i/min, This represents a small improvenient o the UK design and
therefore continues to meet the UK Stsmdard requirement.

Further addition offilter media to meet the more restrictive AG- I Section FKrequiremnnt would pomsibly
result in other undesirable design and performance characteristics (e.g, increased DP. reduced pleat
spacing). '1be filter geoletry is also limited by many other design restrictions incodig: .vailablc
buiding space, peraoztcl filter handling imitations, zad waste disposal packagn liirttions.

TAble FK-4004

Reviv Table Fk-4000-1 rating infomation for the 200 aeft filter as follows for remote cbange and
safe change HEPA radial filterdesigns:

TA Y. FK40041 (TAILORED)
TYPEI RAPM AfLOW RF-PA FI ER - NOMINAL RATINCS

Wxtiom RAW edAir Flow MaxismuReistance

(af) (mfhr) InchesWC Pa

40 68 1.3 325

100 170 1.3 325

250 425 325

300 8510.1 32

C.35-3
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Appendix : Implementing SMdards

1000 1700 13 325

1500 2550 1.3 325

2000 340D 1.6 400

Justlcation; A new filter design is beig developed with the intent of quaiifying it in accordance with
the AG-. code. The RPP-WTP radial flow HEPA fler design originared from UK Atomic Energy
StandardSpecification AESS 30195100. The radial flow HEPA filters will be designed for a maximm
initial pressure drop of approximately 1.55 inches WC at a rated flow of 2,000 cfin. This is just slightly
grtater than (,- delta of 0,15 inches WC) the acceptance criterion stated in UK Atomic Energy Standard
Speci1ication AESS 30/95 L00. This increase in observed pressure dnp is primarily due to smAll design
diffeences between the UK design and the design proposed for use in the RPP-WTP. These differences
include increases in flter pack depth, miereases in faceguard to media pack gaps (wsed to enhance
pratection of the media), and space to acconrmodate the filters get seal channel. The UK filer pack depth
is approxiately (Mtm w-2.1 indces. The RPP-WT'P filterg aie available in 1-inch inerementpack
depths with a -inch pack dep posed for use on the RPP-W'P. The slightly deeper RPP-Pinedia
pack design will increase the filter media area and increase the removal effciewcy fhr small partides.
The benefits gained in the RPP-WIP radial fter design are viewed to outweigb the negligible increase in
airflow resistance (- 3 to 5% of typical filter loading at change-out of filter eloment).

PatagaplhKI1 Flaness and Squarenens

N*vis paragniph FK-621 t (a) as follows for remote change and safe change radial HEPA fiker designs:

Type fiker flange and idap tolerances dall meet the following crite: parallel within % in. flat
within in.

Justification: TAILORING OF PARALLELISM TOLERANCE: The tailoring presented ablvv changes
the codel equirCsmnt for flange to end cap par lisnfroM 1/16 in, to l/8in. For the Remote Change
Filter, the inlet flange, which includes the get channel with a nominal width of 3/4 in., creates the seal and
supports the filter inside the housing. The outlet end cap is fully suspended inside the housing by the
opposite inlet flangn (i.e. outlet end cap does not touch the housing and i,3 not used to form the seail.
Paallelism to within 18 in. will ensure that an adeqiate housing-to-filter seal is crested. For the Safe
Change Fiber, as with the remote filter, the seal is formed by inseition of a housing knife-edge into a filter
get filled channel with anominal width of 3/4 in. The gel channel is located on the filter inlet flange.
Paillelism to within /S ii. will nsue an adcquate housing-in-fitter seal is created.

TAILoRING OF SQUARENESS TOLERANCE The "squareness" tolerance from FK-6211 is being
addressed with a toleance for circular runout as stated in tailoring for FK-6212. Circular unout controls
the cumulative vritiotmiht may be presnt in the pusitional relationship betwefn the inlet flange and
outlet end cap. Inspection for circular runnut is equivalent to and meets the code requirement to maintain
the squareoess chrae istic while taking into account the entire length of thelitoer. Maintaining adial

C.5-4
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Appendix C: 1plementing Standails

Iilter irculornnomt to within the 3/32"tolerance will ensure the filter forms an adequate seat within the

Paragrph FK-6212 Overall Divaettsions

Replace Paragraph FK-6212 as follows for the remote change and safe change radial 1lEPA filter
design: Type I filter length shall be (,0 _/s in.), circularrnuout of fiker flange with respect to the filter
end cap shall be within 352 in., all.oter dintsions 4/i in.

Justificaton: "Seal ting" and -seal face" are termn specific to Section FK radial filters with gaskets and
therefore dimensions and tolerances associated with these tenns are not applicable to the Type I gel seal
radial filters to be used at the R1P-. .

TAILORING OF CONCENTRICITY: Concentricity is the condition in wbich the axes of all cross-
sectional elements of a surface of revolution are common to the axis of a datum feature Concentreity is
being replaced with a tolerance for circular runout as a more practical method to verify roundness.
Ruinout refer; to the result of rotating a part about its central axis while measuring with a dial indicator its
surface deviation firom perfect roundness. With circular runout. the dial indicator is oot moved along ltle
direction of the axis of the part (as with "total runout"). Circular nimout is therttor applied
independently at each single circular element along the length of the pars as the part is rotated through 360
degrecs. 'Me tolerance for circular runout provided in the tailored text controls the zumulative variations
that may be present in the positional relationship between the inlet fiange and oudet end cap.
'Ibe 3/32 in. tolerance provided for circular runout will ensure the filter forms an adequate seal within the
ftter housing.

TAILORING OF GENEPAL DESIGN TOERANCE OF '/- 1/16 IN.: REPIACE: "all other
dimnensions f/- 1116 in. ' WI*: "all other dimensions t- /16 in. with exception thas design Jilter media
to faceguard gap shall be +/- it. (i.e., to maittain. a minitmun media to faceguard gap of l/3").

Justieafion: The proposed design is verified tobe safe through code required filter qualification testing
as described in Section FlK-Sl00.

SeUion Fe Mosunting Franaes.

Not Applicable.

Justifte-Atlon: The ASME Committee on Nuclear Air and Gas Treatment (CONAGT) has stated that
Section G only applies to walk in housings. None of the filter housings (i.e., radial or axial filter
designs) to be installed on the RPP-AVTP Project is a "walk in design. Reference ASME Technical
Interpretation File #105-990, RPP-WTP CCN # 107935).

Page 607; Paragraph TA-4632 Airlow Distribution Test (AD)

ReviseParagraph TA-4632 as fbllws for remote change and safe change radial I1PA housings

C35-5
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AppendbxC: lmplemeenltng Stendardi

Replace "downasrwen with -upstrean". Ad bfr eiarity: "For Remote Change and SLfe Change Radial
HlFPA tilter banks, fow measuremept location is upstram v& code required downstreamr'

Justiftcation: 'Thc requirement for flow measurements to betaken downstream of'each 1EPA itcr in a
bank is in order to verify equal flow distnbution between filters in a bank. In traditional axia flow
systems. a measurement location downstrnam is preferred due to the improvements in the tiow conditions
(i.e., flow straightening) inside the housing created by the tilter itself. flowever, due to the difference in
cnmfguration created by the radini filter, the flow pmtfle both entering and exiting the filter is extremely
complex (i.e., not uniform overthe ilter face). Testing and analysis (computational fluid dynamic
models) performed on prototype units to date have deteniined dtat taking the flow Measuremnent upstream

and inside the filter (inlet) using a hot wire anemometer provides the most repeatable measnresent.
Accuracy of the measurement is still hindered by flow conditions and anemometer placement howIvcer,
inoreasd precision is obtained by taking an averge ofimiltiple measutrnents at multiple locations
within each filter inlet. Predicted results from CFD modeling have agreed with actual field measurements

smig this technique. The project intends to design (based on the prototype tests) and use an anemometer
instrument developed specitfically for the radial filler design and place it at the inlet (i.., upstream) side of
the tilter. Veritication, mi the field, of acceptable air distribution between filterS in a bank can then be
accomplished, as the code requires.

Pae 607; Paragrapih TA4633 Air-AerosolMixnjg Tes (AA)

Revise Paragrph TA4i33 as follows fbr axial housingaused as LAB C5V ubleed'a

This aticle is not applicale to IAB C5V inbleed axial filter housings-

ustiflato: The intent of this tesi is to veriy that the test aerosol is uniformiy mixed in the air stream
when it reaches the filter in order to verify that each filter in a fiter bank is being challenged. ibis test is
conccmedprimarily witb designs and kyouts wherea single point injection ofacrosolin aos proxinity
to the filter bank may result in non-unitrxn distribution of the test agent.

The taboratoty Facility C5V Isblead housing is designed such that each flter is assigned its own arosol
injection nianifold. he manifold design and its proximity to the filters have been qualfied to meet the
aerosol nixing a d AG-L Th0 hnustng is not designed to accoo dete the air-
aerosol mixing tieId-commissioning test per TA-433. However, the housing design is not being
modified for RPP-WTP use and aErosol mixin& by virtue of the manfacturer teeos, will not be
impacted by the installation in the RPP-WTP Laboratory Facility.

C.35-6
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Appeoise C: hMaplneing Staadad _

26.0 ASME B31.3-1996, Process Piping

Revigion:, 19%
Sponsoring Orgmization: ASME

WTP Specflc Thilorine

The olsliowing tail1ring of AScE 31i pPr4ing, is required for utse by the WIP:,utactor asun
lmple-tigSmdar fort (M lbe fabrication and instllation ofthose portions of d CSV ducwts* that
are beigernbedded in conacete (2) the wMe of ASME 13I:9 welding tees in accordacem with ASME

3 13-200! (3) use of vacuun box leak testing, and (4) the ASMEB 1I ;3-1998. paragraph 345.2.3(i).
allowatne ior not leak testing clomstc weld outside of inaccessible ares

a 'be taored sections of ASME W33L3 applicable to embeddd ductwork will only be uwli7nd to the
extent dUt it will cover the fabrication, Imtaliiatkt, and inspeetion (and asoclated ting) of
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this
ductwork will be compliant with ASMIE AO-1L Below is a description ol hosepouions of ASME
B3 8 .3 that apply to Ihbrietion. instafIltion, and inspection of Category 1) luid sevice piping and
the sections of the 5RDA MbM they will apply to.
T The tailored sections of ASME 331.3 npplicable to welding tees will only be used for ASME B16.9

welding tees, As long as the stress inteosflation factrsfAunt ASME B31.3-2002 are used in the
stress analysis for the wekding tees. welding tes fabricated to either the 1996 or the 2002 edition of
ASME 8313 can be used. Below is a description or those portions of ASME 831.3, Appendlix D.
Table D300. that apply to welding tees and the section of the SRD to which they will apply.

- 'Me tailored paragraphs of ASME 1331.3 spplicable to vacuum box leak testing, in lieu of
hydromsatic or pneumatic leak testing, will only be used to leek test full penetration circtmferential
piping fIckl4* t wctdi inside an inzecessible area (as derined in Appendix H, Section 6.0) ot, to the
first isolation componeen outside the Inaccessible area. Further, i f the I' % volunietric inspection
using ultrasani aminstion per ASME B31.3 paragraph 344.6, is conducted for welds to be
vicuunt box tested. the the ultrasonic esainituion shall be conducted using a method that creates
and mnaiatairs a reproducible computerized image(s) of the ent ie weld in the axial and radial
direction.

1 Te nlored pamgraih of ASMldl 831.3 adopting the provisions of ASME 13313 (c) - 1999
Addendum paragraph 345.23(c) are applicable to all ASME 133 piping in all facilitics except for
closure welds in accessible areas.

Pipiag p~travalnge mibsemea functipn lia accordance with,$RD 4.44will comply Mth
the followimgl sect a of ASAE A31.3196,Ptorss iping. These seclioms of AME
B31.3 are applcable for embedded dtetworl.

Chapter 3, Materials
Chapter , Fabricaon
Tabl 341.32, Visual aeptance criteria flrCalegory 0 lduind eicw piping

C.264-

Page E-ii
24590-G04B-F00019 Rev 3 (6/29/2004) Ref 24590-WTP-3DP-G04B-00049



River Protection Project.-Waste Treatment Plant
Safety Reiremeals Document Volume LI
24590-WTP-SlI-ESH-0001-42 Rev 4

Appendix C: IMpleenting Standards

Justification; Due to wall thickaess requiriments of duct embedded in concrete. piping materials are
required. ASM E B31.3 will apply to materials. fabrcation, and inspection standards as appropriate.
Tvsrig requirements for nuelear air treatment systems wil be consistent with ASME AG-1.

Piping providiag a confinement function in accordance with SRI) 514 will comply with
the following sections of ASME B313-1996,1Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork.

Chapter 3.Materials

ChapterS, Fabrication
Table 341.3,. Visual acceptance criteria lbr Category D fluid service piping

Justifleatiorn Due to wall thickness requiremts of dct embedded in concrete, pipmg nmteriats are
required. ASME 13313 will apply to material, fabrication, and impection standards as appropriate.
Testing requirements for nucleair treatment systems will be consistent with ASWE AG-1.

Piphg providing a confinement ,uNction in accordance with SRD 4.2-2 will comply with
ASME B313-1996,Process Piping, with the fatlowing modification:

In Table )300. te description ofwelding tee per ASME 116.9 shall be revised so it is consistent
with that shown in Table 0300 of ASM 1313-2002-

Stress Intensification

Fiacer fNotes (2),()J

ihscriptioa Flemlility

k

Welded tee per 1
ASMEB 163&)

[Notes (2), (4),
(6) (11) 013 )]

Out-f-Pliane, laPlane Flexibility
4 4 Clnaracteristle,

k

0.9. 314 4+ 1/4 T
777.1 9 /44

Ibis measUthat for welding tees perASME Bt&9note I Iin Table P300 is also aned to:

(1l) If /D, and 15T a flexibilycduaracteristic of 4A < my beased.

asrn~n 41
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Appendix C: Iplrmenting Standards

Justification: The use of a lower Ilexibility eharacteristie for welding tees perASM: 13-16.9 in
accordance with ASME B31.3-2002 will increase both the out-of-plane ad in-plane sre
intensitication factor The increased stress intensification hmctors will reduce the allowable
out-of-plane and in-plane moenta that can be applied to the welding tee and keep the calculated
stress below the stresses allowable by ASME B 31-1996.

Important to Safety piping within the scope of SRI 4.2-2 shall comply with ASME
B313-1996, Chapter V, Paragraph 345, using the following approach for vacuum box
leak testing. Vteuum box leak testing, in lieu of hydrostatic or pneumatic leak testing,
may be used to leak ttst full penetration circumfereatial piping, field butt welds inside ao
Wnaccssible area (as defined in Appendix H, Sectlou 6.0) out to the first Isolation
component 4utside the inatressible area, only under the following conditions:

Vacuum Box Leak Test Method - The vacutum box leak test dhall be in accordiance with a Bubble Test -
Vacuum Box Teehwique method specificd in ASME 1PV Code. Section V, Article 10. Appendix .H,
subject to the requirements listed below:

(a) $ensitivity ofte test sall be demonstratd to be not less than IE-3 ati--inl/scc at 15 psig.
(b) The test presstte shall be a partial vacuum of at least 7 psi below atmosphere, applied to the outside

of the weld.
(e) The required partial vaenum shallbemaintaied for at least20 see examination time.

Inxddition, the following niitadtips and ritnitinsaIl apply to the appiAtioo of vacuum bov
leak testing in lieu of a hydrostatic or a pneumatic leak-test:

, Vacuum box leak testing will only be used to leak test circumferential piping field welds
inside an inaccessible area (as defined in Appendix 11, Section 6.0). This includes any welds
in extrnsions of pping systems contained or origiating in accessible areas between the
inacessible area boundary and the first isolation valve or device beyond the inaccessible area
boundary;

:0 It shall only he sud for piping fiekl welds where required to avoid damage to component%.
ensore the safety to construction workers, perform leak teSts of lield welds where physical

liminations prevent bydrotaic or pineumatic leak tesging as prescribed in ASME B31.3-19%6
peragraph 345.4 aad paragaph 345.5 respectively;
*Pipe wlds that are to be vacuum box leak tested will be aSsessed for suitability, The nmber
of welds to be vacuum box leak tested shall be limited to a maximum of three welds between
termination points (two terinination or closure welds and one intermediate weld) on a given
pipe systom exept whiere physical limitations prevent examination by hydrostatic or
pneumatic leak testing. DOE will he inhinrned of such exceptions, and may at its discretion
and within 48 hours of being informed, respond to BNI on the suitability of the use of vacuum
box leak testing f'or such instances. Tennination points may be tanks, vessels, valves, etc.
(Speciflcally exluded from the definition of trmunauion powats are junctions where the piping

schnges desigt class). This could be cither the last two closurc welds it an inacessiblerca
or the last closure weld in the inaccessIble areft and the last closure weld outside the

C.26-3
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AppenckxC: ImplementingStandards

inaccessible area. In addition. vacuum box leak testmig woukd be permitted for the conneeitt
welds between construction modules if this is limited to one mnodule-to-module weki per
piping run within the els 'This is in addition to termination welds on the piping run. A
aodule is defined as a pre-leak-tcstedsubasenbly containing multiple pipe spools;

* Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe
or between straight pipe and pipccomponents of the same nominal pipe size and same wall
thickness on both sides of the weld at the weld location. The folkewingeconfigurasions are
candidates for vacuum box testing:

4a) Straight pipe to straight pipe connection butt welds

Ib) Straight pipe to 90* elbow connection butt welds

Ic) Straight pipe to 45' elbow connection butt welds
(d) Straight pipe to concentric reducer connection butt welds
te) Straight pipe to eccentric reducer connection butt welds
(f) Straight pipe to butt welding tee connection butt welds

() Straight pipe to butt welding reduced outlet tee connection butt we!4
(h) ,traight pipe to valve nozzle connection butt welds

(i) Straight pipe to tank or vessel nozzlc connection welds

tj) Stmight pipe to safe-end of a weldolet connection butt welds - IUlI penetiation butt welded
connection only

(I) Straight pipe to pipe cap connection butt welds

Prior to te application of vacuum box testing using any of the candidate configurations on piping
butt welds at the WTP, the Contractormust succssilly demonstrate to the DOE. forthe candidate.
conliguration, that (1) all portions of the weld to be inspected are visible and can be inspected in
accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10.
Appendix 1 - 1995, (2) the vacuum box can adequately maintain a partinl vacuum of 7 psid; and (3)
vacuum box leek testing can be accomplished in die time limits and other requiminents established by
thisprocedure. The DOE shall be advised at least 7 days in advance of any demonstration to qualify
a new weld configuration so that they can witness the demonstration. The Contractor shall document
any demonstration relied upon to justify the use of vacurni box leak testing on anew configuration.
Further, vacuum box leak testing shall be conducted with a vacuun box that completely encapsulates
the weld, at the test location;

" All welds shall be 100 % volumetrically inspected in accordance with ASMH B31.3-1996.
paragraphs 344.5 or 344.6. If the 100 % volumetric inspection is conducted using ultrasonic
examination per ASME B31.3-1996 paragraph 344.6, then the ultrasonic examiution shall be
conducted using a method hat creawes and maintains a reproducible conputerized image(s) of
the entire weld in the axial and radial direction;

* It shell be limited to welds made using the Orbital welding machines. The only exception is
that vacrurni leak box testing may be used on manuaI welds if the IOU % volumetric inspection
was conducted by radiography per ASME 1331.3-1996 paragraph 344.5;

" The piping systems and or components r* both sides of the weld to be vacuun box leak tested
shall have bcen subjected to a hydrostatic leak test in accordance with ASME 8331.3-1996
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paragraph 345.4. a pneumatic test in accordance with ASWE 1331.3-1996 paragraph 345. a
conination pneumatic-hydroatic leak test in accouiance with ASME 831.3-1996 paragaph
345.6, or in the ese of components, leak tested in accordance with the Code or Standard

plicable to the design of the component;
At a minimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs
319.4.2 (a) and (b) shall be required on any piping systems that contain welds that are to be
vacuum leak box tested. In addition. a comprehensive flexibility analysis in accordance with
ASME B31.3-1996 paragraphs 319-.42 (c) and (d) shall be performed on any piping systems
that contain welds that are to be vacuum box leak testld'when the piping systems have a
design temperature greater than or equal to 150 OF;
For natual wekls, the requiremeats of ASME B31.3-1996 paragraph 344.7.1 (a) through(g)
shall be invoked on any weld to be vacuum box leak tested with the cxeptioa that the
requirement of subparagraph 344.7.1 (e) "... sided by liquid penetrant or magnetic particle
examination when specified in the engineering design- shall not be required. For welds made
using Otbital welding machines, the requnuinents of ASME B31.3-1996 paragraph
344.7.1 (a), (b). (c), (d), and (g) shall be invoked. 'Th requirements of 344.7.1 (c)and (1) shall
not be required. The implementation of these requirements shall be documented in the weld
inspection repot

Pipe welds and the associated line wnum that are to be vacuum leak box tsted shall be
identified in advance of the testing. This identification shall be docunted in the controlled
document Weld List, which must include this iformation priorto the initiation of any vacuum
box leak testing associated with those welds and line numbers. it is understood that the
controlled docunent Weld List may need to be revised and updated periodically through the
construction phase of the WIT Project; and

* The following special requirements shall be placed on the training programs used to certif the
tecliciang that will be conducting the vacuum hx leak tsts:
1. The BNI Construction Manager shall pre-approve the technician qualingexatnination(s)

for vactum box leak testing;
2. The UNI Construction Manager shall prc-apprve the qualificntions areach Level 111

technician preparing or giving the examinations for vacuum box leak testing;
3. DOE, ORP at their discretion shall reseve the right to observe any and/or all practical leak

'tes exainations and review of the results of any and/or all written vacuum box leak test
examinations:

4. The minimum topicat content of each Level II examination shall be specifed by liN, and
approved by DOE;

5. The 80 % correct critcria for passing the examination shall apply to each part of the three
part examinations that are to be given;

6. l1Nt shall provide reasonable assurance that they wvill take adequate measures to assure the
integrity of written examination is maintained; and

7. there shall be several versions of each exatnination in use to assure Level it knowledge
and ability cooccrning vacuum box leak testing is confirtned.

Page E-vi
24590-G04B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-G04B-00049



River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume It

2459-WTP-SRD-ESI-01-00142 Rev 4

Appendix C: tmplemenling Standards

JustIfication: The requirenent Ir the vacuum toK leak test sensitivity is consistent with the
ASME R31.3 requirement for a sensitive leak test as given in ASME B31.3-1996 paragraph
345.8 and for at least 7 psi vacuum and an examination time of at least 20 seconds. The
limitations in using vacuumn box leak testing better define when this method can be used. DOP.
ORP may further change the dedinition and application of these specizi vacuum box leak
testing ctiteria based on the Contractor's experience with their use, or the Contractor's request
for a change.

Piping system closure wels outside ofinaccessible areas (as defined in SI) Appendix 11,
Section 6.0) shall comply with the requirements of ASME 1313-1992, subparagraph
345.2.3(c). When ASME B31 998, subparagraph 345.2.3(e)is invoked the following
restrictions shall apply:

It shall not be invoked on any closure welds on piping systems in inaccessible areamastdefined in
Section 6.0 of Appendix H of the SRI) 'This includes any welds in extensions of piping systems
contained or originating in inaccessible areas, between the inaccessible ate boundary and the first
isolation valve, or device beyond the inaccessible ara boundary;
I It shall only be invoked on full penetrativn butt wekdh in straight pipe, lull penetation butt welds at
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end ofbretnch
connections. [The tafe-ettd is defined as the piping to equipment nozzle connecting weld or the
branch connection to branch piping connecting welds.]:

* The requirements of ASME 8313(c) - 1998. subparigrapb .345.2.3 (c) shail be met;
' the piping systems and or components on both sides of the closure weld shall have been subjected
to a hydrostatic kak test in accordance with ASME 031.3-19% paragraph 345.4. a pneumatic leak
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic
leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case of components leak
tested in accordance with the Code or Standard applicable to the design of the component;

* For manual welds. the squireents of ASME B3 L.3-1996 paragraph 344.7.1 (a) through (g) siail
be invoked with the esxeption that the rqirement of subparagraph 344.7.1 (e) .. aided by liquid
penetrant or magnetic particle examination when specified in the engineering design" shall not be
required. tor wekd made using she Otital weling machines. the equiremeutsofASME
B331.3 -1996 paragraph 344.7.1 (a), (b). (c), (d), and (g) shall be invoked. The implementation of
these requireipents shall be documented in the weld inspection report;

o Piping welds and the associated line nunbers for which the closure weld classification is invoked
shall be documented ii a controlled doc-nent Weld Livt;

* Piping components may includc mechanical elements other than piping; and
* in addition, 3NI shall incorporate these mquirements into the appropriate specification. DOE-ORP

may hbrther change the definition and application on the use ofclosure weld* based on the
Contractor's experience with their use or the Contractor's request for a change.

JuustfleAtiOnt This change does not change the safety function of any presmre boundary
components. The requirement to leak test pressu boundary field welds is primarily to ensure the
reliability of the welds in addition to the reliability provided by the other required examinationis.
The exception allowed by ASME B31.3-1998. paragraph 345.2.3 that the final weld connecting
piping systems or comnponiats which have been successfully tested in accordance with

C.26-6
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paragraph 345 need not be leak tested provided the weld is exanined in-process in acconance
with paragwph 344.7 (a) (b), ()(d), and (g) and passes with 100% radiogtapic examination in
accordance with paragraph 344.5 or 100% ultraonic examination in accordance with paragraph
344.6 provides adequate assurance that the weld is reliable and leak tight. The change continues to
povide adequate safety since it requires that all piping closure welds that are not leak tested arm
in-process examined and 10M % volumetrically examined which txoceds the requisernwfls of
ASML 131.3-1996 for ciLsure welds that are leak tested. The miability to hydrostatically or
pneumatically leak test these closure welds does not affect the soundoess of the welds.

C-76-7
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Appendib C:rinplemeting Standards

C.37ASNME NQA-1-i989, Quality Assurance Program Requirements for
Nuclear Facilities

Sponsriog Orgtnimtion: Theoaicrican Society of Mechanicalngineers

WTP SpccfieTailorIn

lhe fellowin2 tailoring of ASME NQA-l- 939is required for use by the WTP projct as an
inlemnwting standard to perform C mamrcial Grade Dedication act ivities using ASME NQA-l -2004.

NQA-4-1989, Supplement S-I Teris and Definitions
Replacc the Commercial Grade lten definitin with definition from NQA-l-2004, Part 1
Section 400:
Cominmaial Gradc item: aaafly class/ra ty sigiilcant siructn, syste, or component (SSC), or
partihereof. that affects its safety functitti, that was not designed and manufactured in accordance
with the requirements of this Standard.

1wtificador By tailoring NQA-1-1989 to incorporate elements of NQA-I -2004. the Commercial Grade
Iten definition is broadened to reflect curret industry practices related to Cmmercial Grade Dedication
Currently there are gaps among NQA- I qualitied suppliers and utilization of NQA-1-2004 will namble
WTI to employ technically acceptable suppliers not available under the proviskion of NQA-1-l9, The
NQA--t 9894tandard was established primarily to piovide for the purchase ofreplacnmot parts for
xuclear-reLated facilitiesand is not suffilcient to suppon the putchase of commodities and equipment
neaded 1kr new facility.

Commercial Grade Items may be either off the sheeficatalog items or "engineced itens-, ie. itens for
which some custom design eflbri is required by the supplier to mtan purchaser requirements. If the
critical characteristics of an *engineered ite"nf cannot be verified solely based on material or perthernane
attributes, verification of critical design chracterieics should be bited on NQA-l -2004, Section 704
(e~w by design verification methods) or by application of altenmate Standards far qualification of suppliers
of Safrty CflasStety Significant items.

NQA-1At989, Supplement S-I Terms an Delnitions
Add tu the rternce section ASME NQA-l-19N9, Supplement S-I, the following definitions from
NQA-i-004, Part I, Section 400:

ConmutletalCrade Service: a service tha was not provided in accordance with die requirements of
tis standard.
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Critical Charcteristics: imporwta design. mateial, and perforniwce hocacteristics of a commercial
grade item or service tha, once verified, will provide reasonable assurance that the item or rvice
will perform its intended safety function.

Dedication: an acceptance process perfotied in accordance with this Standard to provide reasonable
assurance that a comnuercial grade item or service will cesfutlly perform its intended safety
function and, in this respect. is deemed eqmivalent to an item or services provided under the
requirements of this Standard.
Dedicating Entity she organization that performs the dedication process.

Justlflcation: The tailoring of the NQA-1-1P980, y adding definidons of Commercial Grade Sorvice,
Critical Characteristic. Dedication, Dedicating Entity, and Safety Futmction to NQA-t-2004, allows for the
use of the Commercial Grade Dedication process to procure equipment requiring design services by the
suppliar. This incorporates definitions consistent with NQA-1-2004 text,

NQA-1-1989, Supplement 7S-1 Supplementary Requirements 6br Control of
Purestsed Items and Services

Replace NQA-t-1989 supplement 7S4- Section 10,1Tided ComMercialGrade Itemssin its entirety
with NQA- -2004, Requirement,7, Seceton 700.

Juhtitatton: NQA-1-2004 provides greater tlexibility for implementing the Commeeial Grade
Dedication process while assuring that equipment acquired under these processes will suppor their safety
thcnos.

Modify new Section 701 General as follows:
701 (eaeral
When Commercial Grade items or Services are utilized, the dedicating entity can utilize the
requirements of this section for procurement and acceptance of items or services as an acceptable
altemnative to Seetiont 2 through 9 of this Supplement, except that Supplier evaluation and selection
where determined necessary by the Purleaser. shall be in accordance with Section 3.1 of this
Supplement. The applicable requifeents of this Standard shal apply to dedication activities for
'acceptance.

When a Commercial Grade item has been delivered or installed, prior to the decision to dedicate, the
dedicating entity can uilize the requirmets of this section for acceptance of the item when the
critical characteristics can be verified solely by inspectiqns, tess, or analyses.

Justification: Corrects the section numibers to coneipond to the appropriate section of NQA-1-1989 and
provides for use of Commermial Grade Dedication for delivered and/or installed SSCs whose safety
elaasification is subsequently upgraded.

C37-2
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Modify (reirenced sec tio number only) new Section 704.2 Source, Vericioi as follows:

742 Source Verificatloi

Source veriication is only applicable to the actual iternia) or rvitis) that are verified at the
Supplier's tacility or other applicable location. Source verification sbaR be performed in accordance
with Section 9.2-2 of this Supplement, includiig a checklist or plar with the documented evidence of
the source verification furnished to thodedicating entity and shall include or oddress the following:
(a) identificaon of the itemi)s or service(s) included within h scope of the source vcrification

(b) identification of the critical characteristks, including acceptance criteria, to be controlled by the
Supplier
(p) verifcation of theSupplices processes and controls are effectively implemented for the identified
critical charzMerIsttics
(d) idenfifietionof the activities witnessed during the source verification and the results obtained

(t) documentation f the adeqwucy of the Suppliers prcesses and coutrols.

Justifieation: Correct- the paragraph number to correspondto the appropriate ectio of NQA-1,1989.

C.37-3

Page G-iv
24590-GO4B-F00019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-GO4B-00049



Appendix H

WTP Specific Tailoring of IEEE Std. 384

24590-G04B-F00019 Rev 3 (6/29/2004)
Page H-i

Ref: 24590-WTP-3DP-G04B-00049



Appendix H
WTP Specific Tailoring of IEEE Std. 384

Rivsr Protection Project - Waste Tretient Plant
Safety Rtquirement Document Volune it

245W P-SRD-S-O1401-2, Rev4

19.0 IEEE-384 IEEE Standard Criteria for Independence of
Class IE Equipment and Circuits

Revision: 1992

Sponsoring Orgaoitionsi The litite f Electrical and Electronics Bagincers, Inc-

P-wI Specific TaIlorine

The following tailoring of IEEE-354 is required for use by the RPP-WTP piriect as animpieucoting stnitdard for
SDC. SC, SIM, or 55 electrical equipment and circuit design,

A14Sertions Ckarification of Nuelear Power Generating Station Terminology

The tern "StIndy Gin atOr in dhe Staidard is 'ynouymous with "Emergcncy Generatr" in thc RPP-WTP.

justification: As determined by thc I$M feview process, the SFandby Generators on the PPATP art itot
classifed as SDC or SC while the Emergency Gesators are chasnlled as SDC or SC.

Secton 2,0. Purpose

Replace with the following:

This standard establishes the criteria forimpleimetation ofilhe independence requiresment of 1EEE 603-1998 (as
tallere4 in C33) ind ll-i'E 308-1991 (as tailored in C. 18).

Justtftcatln: This sectio was eaviaccd to clasi1fy lhat SRD intpkseestlngstsndards JEEE 60349 nd

WEEE 308-1991 are tailored in Appendix C.

e . Refrencet

The following reference san M tdrs. do not apply for the RPP-WTP.

I [Il ANSV/ANS-58.2-l498, Design Basis for Protection of Light Water Nucleat Power Plants Against the
TitTects of Postulated Pipe Rupttre.

Jtstification: This document is applicable 4t the high pretsure steam lines foarid in aclear power gtiaratirig
stations and doesn't apply fbr the RPP-WTP.

, [41 ANSI/NFPA 80-1989, Fire Protection for Light Water Nuciear Power Plants.

Justification: 1is docaument specikkally addresses nuclear power generating tations. Per section 4.5 of
voluie If of the SRI), the RPP-WTP will use NFPA 1191-2003 as an implementing standard for fim protection.

o [il IFEE Std 494-1974 (reaff 1990), IEEE Standard Method for Identification of Documents Related to Ca
I H Equipment and Systems for Nuclear Power Generating Stations.

JustifIcation: Ii i standard hat been withdrawn by the IEi standards cosi-inittee and no ep acemt standard
has been recommended. This standerd is not called out as an implementing standard in the SRD. Pmeedures for

C.19-l
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identifiaion of doments related to SDC, SC, SDS, or S equipment will be developed intemally for the
RPP-WTPproject.

Raplacethe 1991 version of IEEE 603 wirhthe followiAg erion.

IE EE Std 663-l99S. IIE R E atdard rOtern for Safe.jy Systems for judear Pone GeneraUng Stations.

Justfication: SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing staodard for
SDC and SC clectrical power syatems. The 1998 tevisim of IWEE 603 shall be uscd in place of the 1991 revsion
called out as a reference in the body of IEE 384-1992 for SDC and SC electrical power systems only.

The Molowing reference Standardshull be included:

S1161 DO1L-96-0006. Revision 1, Thp-keve Radiological Nuclear and PPrtesusf .4 $Tiandards and
Principles for TWfS Privtizaiotn Contraaor.

JustilcatIon: Called out as a regulatory basis inihe SRD.

*f7l ANiSV1SA-S84.o1-996, 1ppkitjioi of3fetrinstumentied S)?trenufor ihe Process Jh& ies.

Juilfilenatlo Raplaces IEEE-63 for Controlnd instrumentation Systems at the WTP, per
2459 -wTP-ABCN-ESHI-6 -027.

-* 1181 NEFP A 801-2003, Siandtdfor'Ffet Pndtecton for FacIntiesi iHadling Radioacsh'e Maserlls

Jvstificatiom: Called outas an implementing standard under safety criteria 45-1 througb 4.5-4.

Section 4.0, Definitions
# The definition of desiga badss eve ahall be replaced -ih the followinig:

"Postulated events providing bounding conditions for establishing the performance requiremeits of structures,

systems and components diat are necessary to: I) ensure the integrity of the safety boundaries protecting the
Worker; 2) plce and maintain the facilIty in a safottte ndeflnitey nr 3) prevent or mitigate the event
consequences so that the radiological expoanres to die general puiblic or the workers would not exceed appropriate

limits. The Design-Basis Events also establish the performance requirements of the structures. systems and
components whose failure under Design-Basis Evmot conditions could adversely affect any of the above functions."

Justification: 'his definition is from DOElRL-96-0006

Sectlos 3.3 Eguipment anul Circuits Requiting tutdependente

Replace with the following sentence:

Equipmear and circuits requiring independence shAll be determined during the ISM review cycle and shall be
identifiedon documents and drawings in a distinctive manner.

J6stliIertian: The reference to IEI-494 is rot applicable since this stamdard bhs been withdriwn by the IEEE
standards comittee and no replceme tsandard has been rcommended. This standard Is not called out as an

C.1942
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irplemaing atandlard in h SRI. The ISM prmcess will provide reliab'ity requirement; for each control strategy.
Thewc reliality mquimente determin when ctiontrolatrategiesequire idepedence, redundancy and seismic
qualifications.

SectIon 6.12, Area Boundaries

Replace the reference to NWPA 803-1988[4] widi NPA 801-2003 fi 81
Justlieation. Standard NFPA 803-1998 isnot applicable for the RPMIWU Per section 4.5 of the SRD,
NFPA 801-2003 shall be used fordbh RPl-Wf'?.

Section 6.5, Containment Mectrical Penetrations

Not applible for the RRP-WIW

Jastification- Containment electrical penetration assemblies are unique to the containment structure ofNuclear
PowerGeneming Stations and have n equivalent in the RPPMTP project.

C.19-3
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23.0 IEEE-323, Qualifyfig Class 1E Equipment for
Nuclear Power Generating Stations

Revision: 1983

SponsoringOrganization: The Institute aoflectrical and tlctrnics Enginecs. in

RPP -WTPS ific Tailor

Th following ailoring of IFEE-323 is required for use by die RPP-WTP projct aan implementing standard for
ITS electrical and instrunent system design.

Soetitin 1.1, Scope

* Thim Standard applies to SSCs deAignatedtsq SDC, SC, SOS, or SS (where the SS SSCs is required to
perfomt a credited safety llmction in a harshenvironment).

Jistfleation: SS SSCs, which are required to perform a safety function in a barsh nviraonnent have been
included within the scope of this stnbdard

Stedon 2, References

'hIe llowing reference Standard shall be included!

* [91DO1/RL-96-K)06, Revision 3. Top-level Radiological, Nuclear. ani ProecssSa fty Standards and
Principles for the RPP Waite Treattnent Plant Conq tir.

Justiflcallon: The added references e applicable fbr the RPP-%VTP project

gefta 3, DefinIt.o. .

* Modify the defidition of harsh environameatto be, An cavirounent expected as the result of the postulated
service condition appropriate for the design basis rvezit ofthe RPP-WT?. It is an environment that exceeds the
conditions of a mild environment Equiptnen that do ns experience an environmnt beyond a mild
environment during a design basis event can be considered to be in a mild enviromnent

Jusfiati"n. A harsh environment, as defined by this suadard, applies to a Nuclear Power Generating Station
and are the result of a loss of cooling accident (LOCA)/high. energy line brake (HELB) inside the conlainmeul and
post-LOCA or HlI.LB outside containment. 'he modified definition applies to RPP-WTP.

This modified definition is further supported by 1OCFR 50.49, Enviuromental qualificaf ion of electric

equnipent mponarn so sahty for nuckr power pnt,. which states, in ction C: " Requirements for (1)
dynamic and geismic qualification of electric equipment important to safety, (2) protection of electric
equipnent important to safety against other natural pheunament and extenal eventn, and (3) enviwonmental

qualification of lectric equipment iportant to Safety located in an ild cavironment are not included within the
scope of this section. A mild envirosmient is anenvironmeri that would at no time be significantly Snore sevteS

then dhe environment that would occur duting noinasl plmn, operation, including anticipated operational

The definition of mild enviromment within the standard sates:
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.Appedix C p n ~ ___Sa__

*An environment expected aa reailt of normal servic conditions and extremes (abnormnal) int service
conditions where sci nmic is the only design basis event (DBE) of consequences.'

hrefore the normal toperatig environment for a SSC is considered a "mild environment" by this definition.

The following definition is applicble for the RPP-WTlP:

0 The definition o f design basis events shisl be added with the definition from WPOEFR I 96O6, whih stales:

"Poatulhted events providimg bounding conditions for establishing the perfonmance requirements of structures,
systems, and enmponentm that are necessary to: 1) ensure the integrity of the safety boundaries protecting the
worker; 2) place and malitain the facility in a safe slate indefinitely; or 3) prevent or initigatc the event
consequences so that the radiological exposures to the general public or the workers would not exceed

appropriate limits. The Desgn-Basis Events also establish the p rfonnance requirements of the structures
systemns and compoients whose ,failure under Design-Basis Event conditions could adversely atIect any of the
above functions."

Justfication: Theabove histed definition was added to be applicable to the RPP-WTP project.

Section 1, Situlated Test Profiles

Delete this section.
Jusfficatlon: This section is pecifreto Nuclear Power Generating Stations and describes profles and margin fr
LOCA/HELO harsh environments.

C.2 3-2
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Appendix J

WTP Specific Tailoring of IEEE Std. 344
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River Protection Project -Waste Treatment Plant
Safety Requirtments Doenent Volume I(

45i90-WTP-SRD-ESl-01-001-02, Rev 4

Pages 1-43, AlL Sections Clarification of OBE and SSE
^Ie tcrm SSE in the #tandaild is treated as a design basis crthquake. The requirercnC o apply and document the
loads of a number or OBLls beftre an SSE is deleted from the standard.
Justification: The earthquake applicable to RPP-WTP is the design basis earthquake. The requirement to subject
equipment to several OBFs priorto an SSE is not inclided in th requirements of the SRD for the RPP-WTP
project. This is consistent with the tailoring of AISC N690 as documented in ABCN-Oi 3.

Page 13, Section 7.13., Repairs

in the tifth line delete the words.", such as LOCA,-.

Justification: LOCA is a tern specific to Nuclear PowerGenerating Stations and not to the RIP-WT project

Page 15, Section 7. 1.5, Vibrational Aging

i the last paragmph change the first sentence to read. "The purpose of the vibrational aging is to show that the
kower levels of nonnrd and tranmsient vibration associated with plant operation will not adverscly affiect an
equipmn's performancc of its safety function nor cause any condition to exist that, if tindetected. wouki cause
failure of such performance during a subsequent design basis earthquake.

Justification: This sentence within the standard included additional vibration aging of an OBE, but used the terns
"lower intensity earthquake" rather than OBE. Therewording is needed to clarify the imetning ofthe sentence.
Tbc requirement to subJect equipment to sevend OlEs prior to an SSF is not included in the requirements of the
SRD tor the RPP-WTP project The eartquake applicable to RPP-WTP is the design basia eahquake. This is
consistent with the tailoring of AISC N690 as documented in ABCN-013.

Page 16, Section 7.1.6.1, Hydrqdynanie Loads

Delete the words, "and the loss-of-coolant accident (LOCA)
Jusification: LOCA is a termi pecific to Nuclear Power Crenerating Stations and not to the RPP-WITP project

C-22-2
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24590-WTP-3PS-MX00-T0001, Rev 6
PROCESS BULGE DESIGN AND FABRICATION

Revision History

Revision Reason for Revision

A

0 Issued for Use

I Document Revision

2 General Revision; Incorporated SDDR 24590-WTP-SDDR-PROC-03-0106 and SCNs 24590-WTP-
3PN-MXOO-00003 & 24590-WTP-3PN-MXOO-00004

3 Issued for use only for LAW bulges, not PTF bulges.

Incorporated SCN 24590-WTP-3PN-MX00-00006, add 24590-WTP-3PS-JQ06-T0003, 24590-
WTP-3PS-JQ06-T0005, 24590-WTP-3PS-JROO-TOO 10, Implementing Standards for ANSI/AISC
N690 in Appendix A, Implementing Standards for AISC MO16 in Appendix B, Lifting Equipment
Requirements and Nozzle Load Requirements.-

4 Issued for Purchase, add column davit requirements

5 Issued for Purchase; incorporated SCNs 24590-WTP-3PN-MX00-00014, -00018, -00020, -00022,
and -00023; Clarified Support for Actuator Assemblies; Clarified NDE Personnel Qualification
Requirements; Included WTP Specific Tailoring of ASME B31.3-1996.

6 Issued for Purchase; Incorporated by Reference SDDR's 24590-WTP-M-06-00074 and 24590-

WTP-M-06-00282, Incorporated changes resulting from CRPT-06-219 (formally CAR-06-250),
removed nozzle load tables and place them on the appropriate Process Bulge Data Sheet, included
Appendix D for load combinations to be used in analysis.
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1 Scope

1.1 Project Description and Location

1.1.1 The River Protection Project-Waste Treatment and Immobilization Plant (RPP-
WTP) is a complex of waste treatment facilities where the U.S. Department of
Energy Hanford Site tank waste will be put into stable glass form. The Waste
Treatment and Immobilization Plant Contractor will design, build and start-up the
RPP-WTP pretreatment and vitrification facilities for the DOE Office of River
Protection. The waste treatment facilities will pretreat and immobilize the low-
activity waste and high-level waste currently stored in underground storage tanks at
the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along
the Columbia River, north of the city of Richland, Washington. The RPP-WTP
Facility will be constructed at the east end of the 200 East Area of the Hanford Site.
The Counties of Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

1.2.1 This specification establishes the requirements for the design, fabrication, project
management, quality assurance, inspection, and testing of Process Bulges for use in
the RPP-WTP Facilities.

1.2.2 The Seller shall provide fully detailed designs and all labor, materials, equipment,
and services necessary to manufacture the Process Bulges in accordance with this
specification, Piping and Instrumentation Diagrams (P&IDs), and Process Bulge
Data Sheet. Any discrepancies between this specification, referenced specifications,
P&IDs, and the Process Bulge Data Sheet shall be brought to the attention of the
Buyer for resolution.

1.2.3 The scope of work includes, but is not limited to:

w Detail design of all pipework, confinement, support, maintenance platforms,
column davits, and shielding systems as required.

- Fabrication and/or assembly of all items and components.

n Performance testing of equipment to verify and demonstrate functionality and
conformance to the design and technical requirements described in this
specification.

n Leak/pressure testing of all process systems to demonstrate primary and
secondary confinement.

w Documentation of testing procedures, testing results, operation and maintenance
procedures, and quality assurance procedures.

Page 1
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= Design document review in progressively complete package form. Delivery shall
include 30%, 60%, 90%, and final design reviews.

m Preparation for shipping and packaging of all equipment.

a Environmental Qualification of equipment and/or components (as required) and
determination of "Qualified Life".

1.2.4 The Seller shall also provide all special tools and/or equipment necessary for
operation and maintenance of the Process Bulges and their components. The Seller
shall prepare drawings of special tools and/or equipment and submit them to the
Buyer for review. Special tools shall not include small hand tools available in the
commercial market.

1.2.5 Specific activities excluded from the scope of this specification include:

" On site unloading
" Installation
" Commissioning

1.2.6 The Seller shall not be responsible for the supply of process pumps; the Buyer shall
issue this equipment to the Seller as contractor furnished equipment for
incorporation into the fabrication. Refer to the MR for the scope of procurement
responsibilities for valves, actuators, and instrumentation.

1.3 Work by Others

1.3.1 The Seller may subcontract any portion of the work, provided the quality assurance
requirements of this specification are maintained, and provided the Buyer approves
the subcontractor and the scope of work.

1.3.2 The Seller will be ultimately responsible for the completeness and quality of all
work covered in this specification.

1.4 Acronyms

AISC American Institute of Steel Construction
ANSI American National Standards Institute
AP Air Permit
APC Additional Protection Class
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
CM Commercial Material
DBE Design Basis Earthquake
DOE U.S. Department of Energy
EQDS Environmental Qualification Data Sheet
ECDS Equipment Cyclic Data Sheets
ITS Important to Safety
M&TE Measurement and Test Equipment
MR Material Requisition
MDS Mechanical Data Sheet

Page 2
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MSDS Material Safety Data Sheet
NRTL Nationally Recognized Testing Laboratory
NQA National Quality Assurance
OSHA Occupational Safety & Health Administration
P&ID Piping and Instrumentation Diagram
PCB Polychlorinated Biphenyl
PMI Positive Material identification
PO Purchase Order
PT Liquid Penetrant Test
QA Quality Assurance
QAM Quality Assurance Manual
QARD Quality Assurance Requirements and Description
QL Quality Level
RFQ Request for Quote
RPP-WTP River Protection Project-Waste Treatment Plant
RRC Risk Reduction Class
SC Safety Class
SC Seismic Category
SDC Safety Design Class
SDS Safety Design Significant
SRD Safety Requirements Document
SS Safety Significant
SWL Safe Working Load
UBC Uniform Building Code
UL Underwriters Laboratories, Inc.
UNC Unified National Coarse
VT Visual Test
WAC Washington Administrative Code

1.5 Definitions

Buyer: Bechtel National Inc. for the RPP-WTP.

Seller: Manufacturer, assembler, fabricator, vendor, supplier, or equal who provides
equipment, systems, components, services, or other products for delivery or direct benefit to
the Buyer.

Buyer's Representative(s): The Buyer's designee(s), who shall witness onsite operations at
the seller and sub-seller sites and perform onsite inspections and surveillance.

HEPA Filter: A high efficiency particulate air filter having a fibrous medium with a particle

removal efficiency of 99.97% when tested with essentially mono-dispersed 0.3 prm test
aerosol particles.

Important to Safety (ITS): Systems, structures, and components (SSCs) that serve to provide
reasonable assurance that the facility can be operated without undue risk to the health and
safety of the workers and the public. ITS encompasses the broad class of facility features
addressed (not necessarily explicitly) in the top-level radiological, nuclear, and process
safety standards and principles that contribute to the safe operation and protection of
workers and the public during all phases and aspects of facility operations (e.g., normal
operation as well as accident mitigation). ITS includes SSCs designed as Safety Design
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Class (SDC)/ Safety Class (SC), Safety Design Significant (SDS)/ Safety Significant (SS),
and Risk Reduction Class (RRC)/Additional Protection Class (APC).

Paragraph: When a paragraph of this specification, referenced document, referenced codes,
or referenced standards is referenced in this specification, the paragraph referenced and all
subparagraphs and sub-subparagraphs of the paragraph shall be considered inclusive.

Quality Level (QL): The quality level identifies the quality requirements to be applied to
items and activities. The identified quality levels are Q, and CM.

Quality (Q): Q items and activities shall meet the applicable requirements of NQA-1 (1989).

Commercial Material (CM): Those permanent plant SSCs not identified as Q, are CM
(which includes both RRC/APC and Non-ITS).

Risk Reduction Class (RRC) - Initial Safety Classification: RRC Systems, Structures, and
Components are Important to Safety Systems, Structures, and Components that are neither
Safety Design Class nor Safety Design Significant.

Additional Protection Class (APC) - Replacement Safety Classification: Systems, Structures,
and Components are Important to Safety Systems, Structures, and Components that are
neither Safety Class (SC) nor Safety Significant (SS).

Safety Design Class (SDC) - Initial Safety Classification: an SSC whose safety function is
to prevent a worker or maximally exposed member of the public from receiving a
radiological or chemical exposure that exceeds the exposure standards defined in the Safety
Requirements Document (SRD) , or that is credited for the prevention of a critically event.

Safety Class (SC) - Replacement Safety classification: an SSC, including portions of process
systems whose preventive or mitigative function is necessary to limit radioactive material
exposure to the public, as determined from safety analyses.

Safety Design Significant (SDS) - Initial Safety Classification: an SSC that is required to
ensure that exposure standards for normal operation are not exceeded; whose failure would
directly prevent a SDC SSC from performing its safety function; or that implements the
defense-in-depth requirements of the SRD Appendix B, section 3.0, Table 1.

Safety Significant (SS) - Replacement Safety Classification: an SSC that is not designated as
SC, but whose preventive or mitigate function is a major contributor to defense-in-depth
and/or worker safety as determined by safety analyses.

Seismic Category (SC): RPP-WTP seismic classifications for SSCs based on their safety
function. Seismic Categories are I (SC-I), II (SC-II), III (SC-III), IV (SC-IV), and V (SC-
V).

Seismic Category I (SC-I): ITS equipment/tanks that have a safety function. For the design
of SC-I components, no credit for inelastic energy absorption is allowed. SC-I
equipment/tanks shall be functional during and after a DBE.

Seismic Category I (SC-I): ITS equipment/tanks whose failure during a seismic event
could prevent a SC-I SSC from performing its seismic safety function. For the design of
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SC-II equipment/tanks, credit for inelastic energy absorption is allowed. SC-II components
shall maintain control and confinement of hazardous materials during and after a DBE, but
do not need to be functional.

Seismic Category III (SC-Il): (a) ITS SSC, but without SC-I or SC-II safety function, but
with a chemical hazard. (b) Non-ITS SSC which has an inventory of radioactive or
hazardous material in an amount less than ITS significant quantity.

Seismic Category IV (SC-IV): Non-ITS SSC without an inventory of radioactive or
hazardous material, but must meet UBC 1997 loadings.

Seismic Category V(SC-V): Non-ITS SSC not requiring seismic design.

Risk the product of probability and consequences of any event considered. These factors
are, to the extent possible, assigned numeric values so that results of risk evaluations can be
ordered using appropriate descriptions.

Safety Classification: categorized as SDC/SC, SDS/SS, or RRC/APC.

1.6 Safety/Quality Classifications

The Quality Level (QL) and Seismic Category (SC) of the Process Bulges are specified on
the data sheets in section 2 of the MR.

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards and
documents listed below, which are an integral part of this specification.

2.1.2 For the codes and standards listed below, the specific revision or effective date
identified, as well as the specific revision or effective date of codes and standards
that they incorporate by reference (daughter codes and standards), shall be followed.
If a date or revision is not identified, the latest issue, including addenda, at the time
of quotation, shall apply. For material standards associated with CM equipment, the
Seller shall ensure that the revision associated with currently available material is
acceptable for the intended use of the material. The effective dates and revisions
listed in section 2 shall apply to subsequent references to the codes and standards
within this specification.

2.2 Codes and Standards

2.1.1 WAC 296-24 Washington Administrative Code General
Safety and Health Standards

2.1.2 ANSI/AISC N690-94 Specification for the Design, Fabrication, and
Erection of Steel Safety-Related Structures for
Nuclear Facilities, as tailored in Appendix A of
this specification
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2.1.3 AISC M016-1989

2.1.4 ASME NQA-1-1989

2.1.5 NFPA 70-1999
2.1.6 SNT-TC-lA-1989
2.1.7 ASME B31.3-1996

2.1.8 ASME Section VIII Division 1

2.1.9 ASME Section VIII Division 2

2.1.10 ASME Y14.100
2.1.11 ASME B30.20
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Manual of Steel Construction, Allowable Stress
Design, Ninth Edition, as tailored in Appendix
B of this specification
Quality Assurance Program Requirements for
Nuclear Facilities
National Electrical Code
Society for Non-Destructive Testing
Process Piping as tailored in Appendix C of
this specification
Boiler and Pressure Vessel Code, Rules for
Construction of Pressure Vessels
Boiler and Pressure Vessel Code, Alternate
Rules for Construction of Pressure Vessels
Engineering Drawing Practices
Below-the-Hook Lifting Devices

2.3 Engineering Standards

Any additional Engineering Specifications/Standards proposed for use by the Seller shall be
reviewed by the Buyer prior to incorporation into the design.

2.4 Reference Documents

2.4.1 24590-WTP-3PS-SS90-TOO01

2.4.2 24590-WTP-3PS-P000-T0001

2.4.3 24590-WTP-3PS-JQ06-T0003

2.4.4 24590-WTP-3PS-JQ06-T0005

2.4.5 24590-WTP-3PS-JQ07-TOO01

2.4.6 24590-WTP-3PS-JROO-TOO10

2.4.7 24590-WTP-3PS-JV15-T0001

2.4.8 24590-WTP-3PS-EKP0-T0001

2.4.9 24590-WTP-3PS-PS02-TOO01

2.4.10 24590-WTP-3PS-GOOO-T0003

2.4.11 24590-WTP-3PS-GOOO-TOO01

2.4.12 24590-WTP-3PS-GOOO-T0002

24590-GO4B-FOOO19 Rev 3 (6/29/2004)

Engineering Specification for Seismic
Qualification of Seismic Category I/II
Equipment and Tanks
Engineering Specification for Piping Material
Classes General Description and Summary
Engineering Specification for Seismic
Qualification of Control and Electrical Systems
and Components
Engineering Specification for Environmental
Qualification of Control and Electrical Systems
and Components
Engineering Specification for Instrumentation
for Package Systems
Engineering Specification for Liquid Effluent
Gamma Monitor - QL
Engineering Specification for Actuators for
On/Off Valves
Engineering Specification for Electrical
Requirements for Packaged Equipment
Engineering Specification for Shop Fabrication
of Piping
Engineering Specification for Packaging,
Handling and Storage Requirements
General Specification for Supplier Quality
Assurance Program Requirements
Engineering Specification for Positive Material
Identification (PMI)
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2.4.13 24590-WTP-3PS-PV00-T0001

2.4.14 24590-WTP-3PS-AFPS-T0001

2.4.15 24590-WTP-PW-P30T-00001
2.4.16 24590-WTP-3PS-SS00-T0002

2.4.17 24590-WTP-3PS-FB01-T0001

2.4.18 RR-C-271D

2.4.19 DOE-RL-92-36

2.4.20 OSHA 29 CFR 1910.179

2.4.21 24590-WTP-3PS-MOOO-T0002

2.4.22 24590-WTP-3PS-MV00-T0003

2.4.23 24590-WTP-DC-ST-01-001
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Engineering Specification for Technical Supply
Conditions for Valves
Engineering Specification for Shop Applied
Special Protective Coatings for Steel Items and
Equipment
WTP End Prep Detail for Field Butt Welds
Engineering Specification for Welding of
Structural Stainless Steel and Welding of
Structural Carbon Steel to Structural Stainless
Steel
Engineering Specification for Structural Design
Loads for Seismic Category III & IV Equipment
and Tanks
Federal Specification Chains and Attachments,
Welded and Weldless
Hanford Site Hoisting and Rigging Manual -
Hoists, Jib Cranes, and Monorail Systems
Occupational Safety and Health Standards
Overhead and Gantry Cranes
Engineering Specification for Mechanical
Handling Equipment Design & Manufacture
Engineering Specification for Pressure Vessel
Fatigue Analysis
Structural Design Criteria

3 Design Requirements

3.1 Basic Function

To support the use of 'hands on' maintainable equipment for process applications in out-cell
areas, the Process Bulges are required to provide confinement structures for the safe
operation and maintenance of process equipment such as pumps, valves, instruments and
associated equipment. The Process Bulges shall have an expected working life of 40 years.
Where specific components cannot meet this requirement they shall be identified and a
mechanism for their replacement and/or maintenance shall be incorporated into the design.

3.1.1 Process Pumps

3.1.1.1 The Buyer shall supply all process pumps. The process pumps are
vertically mounted centrifugal canned motor type and facilitate top-access
maintenance techniques.

3.1.1.2 The Seller shall be responsible for the installation of the pumps including
all necessary services, supports, electrical and instrumentation
requirements.

3.1.1.3 The pump impeller and motor assembly shall be removable vertically.

3.1.1.4 When indicated on the P&ID the Seller shall furnish the pumps with a
cooling water flush line to the motor/bearing assembly. The water flush
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shall be sacrificial and utilized only where the process fluid is unsuitable
for use as the cooling medium.

3.1.1.5 Pump motor housings should be 'potted' to minimize internal fluid hold-

up and should be oil free.

3.1.1.6 Power and instrumentation cabling to the pump/motor shall be run in
sealed stainless steel conduit through the pump access plate to a terminal
box mounted on the pump/motor access plate.

3.1.1.7 Pump supports shall be rigid to minimize pump vibration, deflection, and
nozzle loadings.

3.1.1.8 If the pump includes a recirculation cooling water flush line, the line shall
be hard piped to the pump, with a removable line from the top of the
motor. If a cyclone solids separator is included, it shall be placed to allow
an open vertical path for removal of the pump impeller and motor
assembly. The cyclone solid separator shall be supported from the side of
the Bulge containment.

3.1.2 Process Valve Assemblies

3.1.2.1 The Seller shall purchase the valves, extended drive spindles and
actuators from the Buyer's valve distributor. The Buyer will provide
valve distributor upon issuance of the MR for the Bulges. Valves,
extended drive spindles and actuators shall be purchased in
accordance with specifications 24590-WTP-3PS-PV00-T0001,
Engineering Specification for Technical Supply Conditions for Valves
and 24590-WTP-3PS-JV15-TOO01, Engineering Specification for
Actuator On/Off Valves.

3.1.2.2 Valves located inside the Process Bulge shall be top accessible valves
with extended drive spindles. They shall be operated with either a
pneumatic actuator or manually, external to the Bulge confinement. Each
drive spindle requires the ability to be locked in place, external to the
Bulge.

3.1.2.3 Actuators are pneumatic piston types and supplied complete with solenoid
pilot valve, position limit switches, and visual semaphore indication.
Non-ITS Actuators shall be Fieldbus interface compatible in accordance
with specification 24590-WTP-3PS-JVl5-T0001, Engineering
Specificationfor Actuators for On/Off Control Valves. ITS Actuators
shall be hard wired classic 1/0 in accordance with specification
24590-WTP-3PS-JQ07-T0001, Engineering Specification for
Instrumentation for Package Systems.

3.1.2.4 All actuator/valve assemblies shall be 'fail closed' type unless otherwise
stated on the P&ID.

3.1.2.5 All actuators shall be located externally on the top face of the Bulge. A
nameplate shall be placed on top of each actuator to allow identification
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of the valve from above. Refer to 24590-WTP-3PS-JV15-T0001,
Engineering Specification for Actuator On/Off Valves, section 7.1,
Nameplate, for general mechanical nameplate requirements and
attachment details.

3.1.2.6 Manual valves shall have a label attached to the top cap assembly. The
label shall identify the valve number and position indication. Nameplate
material shall be three-ply laminated plastic with white face, black core.
The nameplate size shall be 2 1/2-inch length, 1 inch wide and 1/16-inch
thickness. The letter size shall not be smaller than 1/4 inch; font shall be
condensed gothic text, and engrave letters through the core with a round
or square end cutter; V-shaped are not acceptable and shall be
permanently affixed with by means of adhesive and 316 stainless steel
screws.

3.1.2.7 Valve tags shall be removed from the valve bodies and attached to the top
cap assemblies, external to the Bulge, to prevent them from becoming a
sump plugging hazard if they become disconnected from the valve.

3.1.2.8 Extended Drive Shafts connecting the actuators to the valves shall be
fitted with rotary seals to maintain confinement, and designed with double
universal joints and a telescopic section to allow movement/misalignment
of the valves in all three planes. In Bulges with shielding the Extended
Drive Shaft shall be designed to prevent a vertical shine path.

3.1.2.9 The Seller shall furnish an air manifold (1" diameter minimum) on the top
face of the Process Bulge to supply air to the valve actuators, complete
with an air filter and pressure regulator. Each actuator shall be connected
to the manifold using 3/8" 316 flexible stainless steel braided tubing and
an isolation valve. The manifold and flexible connections shall be sized
for the concurrent operation of all actuators. The location of the manifold
should be routed so as to minimize the length of connections but must not
prevent the removal of any access plate or plug.

3.1.2.10 Each air isolation valve requires a valve nameplate. The nameplate shall
have the same number as its corresponding process valve.

3.1.2.11 The Seller shall provide a Valve Inspection Report detailing items
inspected, dimensional inspections performed, verification of inspections
required by section 5 and 11 of 24590-WTP-3PS-PV00-T0001,
Engineering Specification for Technical Supply Conditions for Valves, as
well as 8.3 of 24590-WTP-3PS-JV15-TOO01, Engineering Specifications
for Actuators for On/Off Control Valves by valve manufacturer (as a
minimum). Results shall be documented and submitted in accordance
with Section 3 (G-321-V Form) of the MR.

3.1.3 Instrumentation

3.1.3.1 The Seller shall purchase instrumentation in accordance with
specification 24590-WTP-3PS-JQ07-TOO01, Engineering Specification
for Instrumentation for Package Systems.
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3.1.3.2 Instrumentation signal transmission shall be per the instrumentation Data
Sheet.

3.1.3.3 When the instrument Data Sheet calls for Foundation Fieldbus,
appropriate junction devices and compliant cable products shall be
provided. Systems shall consist of:

1) Appropriate four or eight spur blocks with stainless steel
receptacles Pepperl + Fuchs F2-JBSC-4.FF.7/8S.LED or
F2-JBSC-8.FF.7/8S.LED or Buyer approved equal.

2) Spur cable shall be armored type, Pepperl + Fuchs
C-V9-G-OR-XXXM-PVC-V9-FF-S or Buyer approved equal.

3) All unused spur block points shall be capped with a closure cap.
Pepperl + Fuchs V9-R-F-COV or Buyer approved equal. The
location of the junction should be on the side of the Bulge. Spur
cable shall be routed so as to minimize the length, but should not
prevent removal of any access plate.

4) The Pepperl + Fuchs V9-R-M2-S, 2-wire connector shall be
installed/pre-wired in the head of all Foundation Fieldbus
instruments. The Turck RSFV 49-*M/14.5 connector may be used
if the ground lug (Terminal 4) is not connected (cut and tap
green/yellow (ground)).

3.1.3.4 Each spurblock shall have a nameplate attached to the Bulge near the
associated spurblock. These nameplates shall identify the spurblock tag
number, spurblock terminals, and associated equipment/instrument by
terminal connection.

3.1.3.5 Where Foundation Fieldbus is not used, terminals and junction boxes shall
be provided for instrument signals in accordance with specification
24590-WTP-3PS-JQ07-TOOO 1, Engineering Specification for
Instrumentation for Package Systems.

3.1.3.6 ITS instrumentation systems and components qualification shall be in
accordance with specification 24590-WTP-3PS-JQ06-T0005, Engineering
Specification for Environmental Qualification of Control and Electrical
Systems and Components. The Buyer will provide requirements to the
Seller in specifications, Technical Notes of the Material Requisition, or
Data Sheets, as needed.

3.1.3.7 Gamma Monitor design shall be in according with specification 24590-
WTP-3PS-JR00-T0010, Engineering Specificationfor Liquid Effluents
Gamma Monitor - QL.

3.1.3.8 If the Quality Level and Seismic Category for instruments inside the
bulges are not specified on a datasheet they shall be the same as the
Quality Level and Seismic Category specified for the Bulge they are
contained in. Furthermore, for instruments that have components
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internal and external to the bulge, the internal components shall be
qualified to the conditions inside the bulge (e.g., radiation and
contamination levels), and the external components shall be qualified
to the room conditions as specified on the data sheets.

3.1.4 Electrical Equipment

3.1.4.1 All electrical equipment and material, including industrial control panels
and cabinets that are assemblies of industrial control devices, shall be
suitable for installation and use in conformity with the provisions of
NFPA 70-1999. Suitability of equipment shall be evidenced by listing or
labeling as a completed assembly by Underwriters Laboratories (UL).
Equipment and assemblies not listed or labeled shall be required to bear a
UL "Field Evaluated Product" mark. Equipment and materials listed,
labeled or field evaluated by other nationally recognized testing
laboratories (NRTLs) as recognized by OSHA, may be accepted only after
receipt of prior written approval from the Buyer.

3.1.4.2 Refer to specification 24590-WTP-3PS-EKP0-T0001, Engineering
Specification for Electrical Requirements for Packaged Equipment, for
AC voltage requirements.

3.1.4.3 A motor starter and controller shall be integral to the 480V MCC,
13.8/4.16 kV - 480V AC Secondary Unit Substation (Load Center), or the
13.8 kV switchgear. A local controller shall be used if specified. Refer to
specification 24590-WTP-3PS-EKP0-T000 1, Engineering Specification
for Electrical Requirements for Packaged Equipment, for general
information.

3.1.4.4 Refer to specification 24590-WTP-3PS-EKP0-T000l, Engineering
Specificationfor Electrical Requirementsfor Packaged Equipment, for
cable and wiring requirements.

3.1.4.5 Refer to specification 24590-WTP-3PS-EKP-TOOO1, Engineering
Specificationfor Electrical Requirements for Packaged Equipment,
Appendix A, for nameplate requirements for electrical enclosures,
equipment, and devices.

3.1.5 Bulge Construction

3.1.5.1 Process Bulges shall generally be comprised of a pipework assembly
including pumps, instruments, valves and fittings as required, a
confinement assembly, a confinement support structure, and when
required, a Maintenance Platform and/or a shielding assembly.

3.1.5.2 Process Bulges shall be furnished with I" diameter removable inspection
plugs to allow access for a 'video-scope'. The plugs shall be located to
provide the best access for the viewing of all intemal equipment. The
number of inspection plugs shall be minimized.
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3.2 Performance

3.2.1 Process Bulges shall be designed and fabricated to fulfill the mechanical and process
requirements identified on the Data Sheets and drawings identified under section 2
of the MR.

3.2.2 The Seller shall demonstrate that air operated valves complete a full on-off cycle in
less than 5 seconds. Refer to 24590-WTP-3PS-JV5-T000, Engineering
Specificationfor Actuatorsfor On/Off Valves, for supplied plant air pressure.

3.2.3 Actuators shall be sized for 80-psig-supply pressure.

3.3 Design Conditions

3.3.1 Process Bulge pipework shall be designed in accordance with the Piping Class
Sheets identified in the Process Bulge Data Sheet. Refer to specification 24590-
WTP-3PS-POOO-TOOO 1, Engineering Specification for Piping Material Classes
General Description and Summary for general requirements. Specifications for
individual pipe classes will be provided, as needed, with the MR.

3.3.2 A recommended spare parts list shall be generated for all components requiring
maintenance/replacement over a 40-year life.

3.4 Environmental Conditions

3.4.1 Equipment Requirements

The Bulge SSCs shall be evaluated and accepted by the Seller as suitable for
continuous operation in service conditions as specified in the Buyer's MDS.

3.4.2 Outdoor Environment Conditions

Site ambient condition is an extreme temperature range of minus 23*F dry-
bulb to 113*F dry-bulb, rain, wind, snow, ice, direct sunlight, and a relative
humidity of 0% to 100%.

3.4.3 Ambient lighting levels for Process Bulge areas will be 30 Lumens/ft2

3.4.4 Radiation exposure will be as indicated on the Process Bulge Data Sheets and
Instrument Data Sheets.

3.4.5 Bulges may be stored outdoors for 12 months prior to installation.

3.4.6 The Environmental Qualification classification will be specified as either "harsh",
"mild", or "N/A" on the Buyer's Process Bulge Data Sheets. Environmental
Qualification is not applicable to CM bulges or components. A mild environment is
an environment expected as a result of normal service conditions and extremes
(abnormal) in service conditions where seismic is the only design basis event
(DBE) of consequences. Similarly, a harsh environment is an environment
expected as the result of the postulated service condition appropriate for the
design basis event of the RPP-WTP. It is an environment that exceeds the
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conditions of a mild environment. In the event that a component is specified as
having to be qualified for a harsh environment, the Buyer will indicate what the
conditions are that the equipment shall be qualified to via the Buyer's MDS.

3.5 Mechanical Requirements

Process Bulges shall be designed and fabricated in accordance with the technical documents
identified under section 2 of the MR. Variations to the design documents are permitted
provided that the Seller's proposals meet the criteria stated herein, are communicated
through drawings, and a general description of the proposed variation is reviewed and
approved by the Buyer prior to fabrication.

3.5.1 Process Bulge Confinement - General Requirements

3.5.1.1 Applicable Bulge Enclosure Design Standards

a SC-I and SC-I Bulge Enclosure confinement systems shall be
designed and fabricated in accordance with ANSI/AISC N690-1994,
Specification for the Design, Fabrication, and Erection of Steel Safety
Related Structuresfor Nuclear Facilities, as tailored by the Buyer and
included as Appendix A of this specification. See Appendix D-1 for
the required combined loadings and allowables for ANSI/AISC
N690 - 94 designs.

* SC-Ill and SC-IV Bulge Enclosure confinement systems shall be
designed and fabricated in accordance with AISC M016-1989,
Manual of Steel Construction, Allowable Stress Design, Ninth Edition,
as tailored by the Buyer and included as Appendix B of this
specification. See Appendix D-2 for the required combined loadings
and allowables for AISC M016-1989 designs.

3.5.1.2 The Process Bulge confinement shall be fabricated using fully radiused
(I" internal radius) corners along the side and bottom edges to assist
decontamination. Confinement plate thickness shall be as specified on the
Process Bulge Data Sheet.

3.5.1.3 The confinement shall incorporate removable roof plates bolted to a roof
support structure using 3/8" UNC stainless steel welded stud bolts and
1/8" thick flat elastomer gaskets. The roof plates shall provide gross
access to the Bulge internal systems.

3.5.1.4 The roof plates support structure shall be fabricated from 4"x3" stainless
steel angle section as a minimum.

3.5.1.5 The confinement roof structure shall be designed to support the static and
dynamic loads including seismic loads from the valve actuator assemblies
if there is no shielding.

3.5.1.6 All confinement welds shall be continuous.
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3.5.1.7 The base of the confinement shall slope in all directions to a fabricated
drain. Minimum design requirements for the drain shall be a single
strainer, designed to be manually removable from the exterior of the
Bulge. When noted on the Process Bulge Data Sheet, the drain shall be
fitted with a primary and a secondary strainer and level instrumentation.
The primary strainer shall incorporate a weir (See Figure 3 for a
conceptual design of a weir) in its design to enable leak detection and
level instrument testing. The primary strainer assembly shall be operable
from the outside of the Bulge via an extended drive spindle.

3.5.1.8 As a minimum, the floor of the Bulge shall have a fall of 1:100 and the
drain shall be located at the lowest point.

3.5.1.9 The base shall be adequately supported externally to prevent liquid traps
caused by distortion during welding.

3.5.1.10 The confinement's external and internal surface finish shall be equal or
better than that specified on the Process Bulge Data Sheet. All proposed
surface finishes must be to a standard approved by the Buyer's inspector.

3.5.1.11 The Bulge confinement shall be designed for an abnormal internal
negative pressure as specified on the Buyer's MDS, and a positive
internal pressure equal to that when completely filled with process fluid.
The specific gravity of the process fluid can be found on the Buyer's
MDS. There shall be no internal stiffeners unless approved by the Buyer.

3.5.1.12 Wash rings/spray nozzles shall be installed within the Bulge confinement
at a high level to facilitate decontamination of the Bulge and pipework.
The Seller shall determine the number and position of the wash rings. If
spray nozzles are used, threaded connections are allowed at the
connection of the nozzle and the pipe. Refer to the Process Bulge Data
Sheet for pressure and flow limits supplied to the wash ring/spray nozzle.

3.5.1.13 A HEPA filter connection shall be located above the maximum height of
the Bulge confinement.

3.5.2 Process Bulge Support Frame

3.5.2.1 The Bulge support frame shall be designed to support the confinement
structure completely filled with process fluid and, when no shielding is
required, a Maintenance Platform and column davits as required. The
specific gravity of the process fluid can be found on the Buyer's MDS.

3.5.2.2 The confinement structure shall be installed within a Bulge support frame
fabricated using a minimum of 4" x 2" heavy gauge stainless steel
rectangular hollow section.

3.5.2.3 The confinement shall incorporate stiffening pads at all frame connection
points and connection shall be accomplished using continuous fillet
welds.
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3.5.2.4 The support frame shall incorporate leveling and hold-down features to
secure the Bulge to the building structure, and to satisfy the requirements
noted in section 3.6.1. The leveling and hold-down features shall conform
to the Buyer's embed plate location drawings, provided in section 2 of the
MR.

3.5.2.5 The support frame shall be designed such as to eliminate open section
ends or any open ends shall be closed with fully welded end plates.

3.5.2.6 The support frame will be welded to carbon steel interface pads by the
Buyer as referenced in Section 3.5.2.8 of this specification. Seller shall
specify weld details to satisfy the seismic requirements in section 3.6.1 of
this specification.

3.5.2.7 Applicable Bulge Support Frame Design Standards

" SC-I and SC-H Bulge Support Frames shall be designed and
fabricated in accordance with ANSI/AISC N690-1994, Specification
for the Design, Fabrication, and Erection of Steel Safety Related
Structuresfor Nuclear Facilities, as tailored by the Buyer and
included as Appendix A of this specification. See Appendix D for
exert of the appropriate load combinations and allowables from AISC
N690 -94, Specification for the Design, Fabrication, and Erection of
Steel Safety-Related Structures for Nuclear Facilities.

* SC-Ill and SC-IV Bulge Support Frames shall be designed and
fabricated in accordance with AISC M016-1989, Manual ofSteel
Construction, Allowable Stress Design, Ninth Edition, as tailored by
the Buyer and included as Appendix B of this specification. See
Appendix D for exert of the appropriate load combinations and
allowables from AISC M016-1989, Manual ofSteel Construction,
Allowable Stress Design, Ninth Edition.

3.5.2.8 The Process Bulge Skirt or Support Frame, as appropriate, shall be
designed to allow for 1/2" gap between skirt or frame and facility embed
plates to allow for carbon steel interface pads and leveling features as
indicated in Figure 2. Seller shall specify weld details to satisfy seismic
requirements in Section 3.6.1 of this specification.

3.5.3 Process Bulge Shielding

3.5.3.1 Where indicated on the Process Bulge Data Sheets the Bulges shall be
fitted with carbon steel shielding plates to the specified thickness.

3.5.3.2 Shielding structures shall be completely self-supporting and shall be
constructed using a layered methodology, as required, with each layer of
shielding being securely bolted and doweled to its predecessor. The
initial layer of shielding plates shall be bolted to the Bulge support frame
to ensure positional accuracy of shielding access plugs. 1800 and 90' butt
joints between adjacent shielding plates shall be alternately overlapped to
maintain the required shielding thickness.
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3.5.3.3 Shielding structures shall be designed to support the Maintenance
Platform, valve actuator assemblies, and column davits, when required.

3.5.3.4 Access plugs shall be provided in the roof shielding plates with suitably
engineered lifting points to facilitate pump/motor, valve and instrument
access.

3.5.3.5 Access plugs shall be designed to be locked in position.

3.5.3.6 When specified on the Process Bulge Data Sheet internal shielding plates
shall be provided between adjacent pumps (when more than one pump is
installed) and between pump and valve sections of the Process Bulge.

3.5.3.7 The maximum weight for a single shielding plate or plug required to be
removable for maintenance operations shall not exceed 500 pounds. The
minimum thickness of the shielding plate shall not be less than 1".

3.5.3.8 The maximum weight for a single shielding plate not routinely removed
for maintenance operations shall not exceed 2,500 pounds. The minimum
thickness of the shielding plate shall not be less than 1".

3.5.3.9 Each plate shall be uniquely identified using 1/2" high stamped characters
to assist assembly and have suitable attachment points for lifting eyes. A
sequentially numbered assembly map shall also be provided to assist in
installing the shielding plates on site.

3.5.3.10 Where extended drive spindles pass through shielding plates the drive
spindles shall be designed such that shielding integrity is not
compromised.

3.5.3.11 Shielding will be welded to the facility embeds by Buyer. Seller shall
specify weld details to satisfy the seismic requirements in the section 3.6.1
of this specification.

3.5.3.12 Applicable Structural Mounting Component Design Standards

* SC-I and SC-I Structural Mounting Components shall be designed
and fabricated in accordance with ANSI/AISC N690-1994,
Specifcation for the Design, Fabrication, and Erection of Steel Safety
Related Structures for Nuclear Facilities, as tailored by the Buyer and
included as Appendix A of this specification. See Appendix D-1 for
the required combined loadings and allowables for ANSI/AISC
N690 - 94 designs.

* SC-Ill and SC-IV Bulge Structural Mounting Components shall be
designed and fabricated in accordance with AISC M016-1989,
Manual of Steel Construction, Allowable Stress Design, Ninth Edition,
as tailored by the Buyer and included as Appendix B of this
specification. See Appendix D-2 for the required combined loadings
and allowables for AISC M016-1989 designs.
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3.5.4 Maintenance Platforms

3.5.4.1 The Maintenance Platforms shall be designed to meet both the
requirements set forth in WAC 296-24, and the following structural
code requirements:

* SC-I and SC-II Bulge Maintenance Platforms shall be designed and
fabricated in accordance with ANSI/AISC N690-1994, Specification
for the Design, Fabrication, and Erection of Steel Safety Related
Structuresfor Nuclear Facilities, as tailored by the Buyer and
included as Appendix A of this specification. See Appendix D-1 for
the required combined loadings and allowables for ANSI/AISC
N690 - 94 designs.

e SC-I and SC-IV Bulge Maintenance Platforms shall be designed
and fabricated in accordance with AISC M016-1989, Manual ofSteel
Construction, Allowable Stress Design, Ninth Edition, as tailored by
the Buyer and included as Appendix B of this specification. See
Appendix D-2 for the required combined loadings and allowables for
AISC M016-1989 designs.

3.5.4.2 The Maintenance Platform shall have a grid of removable grating sections
to allow access to the Bulge below. Each removable section shall be
positioned to facilitate maintenance of the Bulge equipment.

3.5.4.3 The Maintenance Platforms shall include guardrails. The guardrails shall
be designed per WAC 296-24-750.

3.5.4.4 All openings in the guardrail shall have a safety gate or chain designed per
the requirements of WAC 296-24-750.

3.5.4.5 The Maintenance Platform shall be designed in sections and shall be
removable. The maximum weight of one section shall not exceed 2,500
pounds. The sections shall be bolted together and bolted to the supporting
frame or shielding.

3.5.4.6 The Maintenance Platform shall be bolted to either the external layer of
shielding, or the Bulge support frame if no shielding is required.

3.5.4.7 A fixed ladder shall be provided to allow access onto the Maintenance
Platform. The ladder shall meet the requirements set forth in WAC 296-
24-810. Use a concentrated load of 300 pounds for the ladder design.

3.5.5 Lifting Points

3.5.5.1 Bulges shall not be lifted with the shielding structure attached.

3.5.5.2 External pipework and fittings shall not be used for lifting.
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3.5.5.3 Lifting points shall accept standard lifting equipment; chain blocks, wire
rope or braiding shall not be permitted. If applicable, the lifting lugs shall
be designed to accept Crosby shackles or equivalent meeting Federal

3.5.5.4 All lifting attachments shall have either a safety factor of 3 based on the
material yield strength, or 5 based on the material ultimate strength,
whichever is most conservative. The lifting points shall have a label
clearly identifying its unique number and SWL.

3.5.5.5 All lifting points shall be proof tested in situ and provided with test and
examination certificates.

3.5.5.6 Items of equipment having eyebolts fitted, or having lifting points
identified, shall be such that the point of lift is over the center of gravity
of the equipment. Fitted eyebolts shall be removable for examination.

3.5.5.7 Seller shall provide any special designed lifting equipment not available
from a commercial source. Such equipment may include, but is not
limited to, rigging devices, such as spreader beams, structural lifting
devices, strongbacks, and yokes. Rigging devices shall be designed,
tested, and tagged in accordance with the applicable requirements of
ASME B30.20.

3.5.6 Fasteners

3.5.6.1 UNC series threads shall be used for all screw fasteners and components
with mating threads. This thread form shall be used throughout unless
otherwise specified on equipment Data Sheets.

3.5.6.2 Steel bolts, screws, and nuts shall be in accordance with ASME B31.3-
1996 as tailored in Appendix C of this specification.

3.5.6.3 Stainless steel bolts and cap screws shall be used except where repeated
assembly and disassembly are required. In that case bolts and cap screws
shall be fabricated from 'Nitronic 60' or equivalent to prevent galling.
Stainless steel nuts shall be of type 300 stainless steel in accordance with
ASTM F594, unless otherwise stated.

3.5.6.4 Welded Stud Connectors: Capacitor discharge stainless steel weld studs
shall be ASTM F593, with the following minimum mechanical properties:

a. Tensile Strength: 95,000 psi
b. Yield Strength: 60,000 psi
c. Elongation: 20% in 4 diameters

3.5.6.5 The use of hexagon headed bolts with sufficient clearance for socket
wrenches is preferred. The range of bolt sizes shall be kept to a minimum
in order to limit the number of tools required.

3.5.6.6 High tensile steel fasteners shall not be employed in the construction of
lifting equipment.
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3.5.6.7 Bolts and set screws in rotating or reciprocating components, or where
subject to vibration, shall be locked by a split pin, tab washer or wire,
subject to prior approval of the method by the Buyer. Setscrews used for
locking purposes do not require locking. Washers, plain or spring, shall
not be used unless specifically called for on drawings.

3.5.6.8 Sufficient envelope clearances are required around the bolt head for
sockets.

3.5.7 Pipework

3.5.7.1 All piping shall be designed to meet the requirements of ASME B31.3
1996, Process Piping, as tailored in Appendix C of this specification.

3.5.7.2 All pipework systems shall be self-draining with no liquid traps.
Direction and magnitude (if specified) of slope shall be as indicated on the
P&ID. Unless otherwise specified on the Process Bulge Data Sheet the
minimum pipe slope shall be 1:120.

3.5.7.3 All materials for pumps, pipework, valves and fittings shall be in
accordance with the P&ID and Process Bulge Data Sheet and fabricated
using 100% butt-welded construction unless otherwise stated.

3.5.7.4 Radiographic examination shall be carried out on all primary confinement
pipework butt-welds using 100% radiography for Q components or 20%
radiography for all other quality levels.

3.5.7.5 Where pipework passes through shielding plates these penetrations shall
be positioned such that shielding integrity is not compromised e.g. in
areas that have no direct shine-path to the radiological source.

3.5.8 Wall Penetrations

3.5.8.1 All process pipework leaving the Bulge and penetrating a wall shall be
contained within a sleeve pipe. This sleeve pipe will provide secondary
containment for the primary pipe. Refer to Table 1 for associated sleeve
sizes. The Bulge drain and ventilation line (when required) do not require
a sleeve pipe.

3.5.8.2 For pipes sloping into the Bulges, the sleeve pipe shall penetrate the Bulge
confinement. An anchor washer shall be welded to the high end of the
sleeve. The low-end of the sleeve is open to the Bulge confinement,
allowing the process pipe to move freely. When the Bulge P&ED's
indicate that the sleeve pipes continue beyond the Seller's scope of
supply, then the design shall provide appropriate drainage through
the anchor washer by incorporation of a drain hole or open slot on
the bottom end of the anchor washer. See Figure 1 & 4.

3.5.8.3 For pipe sloping away from the Bulge confinement, the sleeve pipe shall
be welded to the external side of the Bulge confinement. The low-end of
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the sleeve is open in the black cell, allowing the process pipe to move

freely. See Figure 1.

3.5.8.4 The sleeve pipe and anchor washer material shall be same as that used

for the Bulge confinement.

3.5.9 Floor Penetrations

3.5.9.1 All process pipework leaving the Bulge and penetrating a floor shall be

contained within a sleeve pipe. The sleeve pipe will provide secondary
confinement for the primary pipe. Refer to Table 1 for associated sleeve
sizes. The Bulge drain and ventilation line (when required) do not require
a sleeve pipe, See Figure 2.

3.5.9.2 The sleeve pipes shall be welded to the external side of Bulge

confinement plate. The sleeve pipe material shall be equal to that used for
the Bulge confinement.

3.5.9.3 Deleted

3.5.9.4 Deleted

3.5.10 Column Davits

3.5.10.1 All column davits shall be designed to operate in the space envelope

indicated in the Process Bulge Data Sheet. The boom and mast
dimensions shall be determined by the Seller.

3.5.10.2 The column davits shall meet the requirements of DOE-RL-92-36,
Hanford Site Hoisting and Rigging Manual Hoists, Jib Cranes, and

Monorail Systems, and OSHA 29 CFR 1910.179 Occupational Safety and
Health Standards Overhead and Gantry Cranes.

3.5.10.3 The column davits shall meet the performance and material requirements
identified in the Process Bulge Data Sheet.

3.5.10.4 The column davits shall be manufacture's standard products, having
minimum capacity 500 lbs, unless otherwise specified in the Process
Bulge Data Sheet.

3.5.10.5 Seller shall design the column davits to lift valves, actuators, pumps, top
cover plates, shielding plugs, gratings, etc. for maintenance operations.

3.5.10.6 The column davits shall be supported by Process Bulge support frame.
The thrust and pull forces under load shall be considered.

3.5.10.7 The column davits shall be design to be interchangeable between as many
Process Bulges as reasonable. The quantity of the required column davits
is specified in section 2 of the MR.
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3.5.10.8 The location and the number of column davit supports shall be determined
by the Seller, unless otherwise specified in Process Bulge Data Sheet.

3.6 Loadings

3.6.1 Seismic

3.6.1.1 The Seismic Category is identified on the Process Bulge Data Sheet.

3.6.1.2 Seismic Category (SC) I & II Equipment design shall be in accordance
with specification 24590-WTP-3PS-SS90-TOOO1, Engineering
Specification for Seismic Qualification of Seismic Category I/II
Equipment and Tanks.

3.6.1.3 For Seismic Category (SC) III & IV Equipment seismic design shall be in
accordance with 24590-WTP-3PS-FBO 1 -T000 1, Engineering
Specification for Structural Design Loads for Seismic Category III & IV
Equipment and Tanks.

3.6.1.4 Where required, the Buyer will provide seismic data to enable the Seller
to carry out a dynamic seismic analysis for each Process Bulge. Analyses
shall be carried out for the pipework (including where applicable pumps
with integral motors), confinement, support and shielding systems.

3.6.1.5 Where the ITS instrumentation system and component data sheets indicate
SC-I for functional qualification, components shall be designed in
according with specification 24590-WTP-3PS-JQ06-T0003, Engineering
Specification for Seismic Qualification of Control and Electrical Systems
and Components.

3.6.1.6 Seismic Detailing requirements for Seismic Category (SC) I & II
Equipment shall be in accordance with UBC 1997, Chapter 22,
Division V, Section 2213 per Table 1 of the Structural Design Criteria,
24590-WTP-DC-ST-01-0001.

3.6.1.7 Seismic Detailing requirements for Seismic Category (SC) III & IV
Equipment shall be In accordance with UBC 1997, Chapter 22,
Division V, Section 2214 per Table 1 of the Structural Design Criteria,
24590-WTP-DC-ST-01-0001.

3.6.1.8 Seller shall provide a Seismic Data Report/Analysis demonstrating
the Bulge designs meet the requirements specified in sections 3.6.1.2
or 3.6.1.3 of this specification.

3.6.2 Operation

3.6.2.1 All pumps, pipework, valves and fittings shall be adequately supported so
as to minimize vibration, deflection and nozzle loadings.

3.6.2.2 Roof plate structures must be adequately supported to accommodate valve
actuator static and dynamic loads.
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3.6.3 Maintenance

3.6.3.1 During valve maintenance operations access will be required onto the
shielding and roof plate structures. Therefore in addition to the normal
operational loads these structures shall be designed to support personnel
access loads of 500 lbs.

3.6.4 Nozzle Load

3.6.4.1 The Seller shall design the Bulge to withstand the nozzle loading from
the Buyer's facility installed piping.

For LAW & PTF bulges; the nozzle loads listed in the Process
Bulge Data Sheets are the minimum design loads acting on the
Bulges from facility installed piping at the juncture of the
nozzle and shell (unless otherwise noted, see section 3.6.4.2 of
this specification). Buyer external pipe nozzle loads for the
LAW and PTF Bulges are listed in the Process Bulge Data
Sheets in section 2.5 of this specification.

Seller shall apply these external loads, in the combined
loading sections of Appendix D-1, D-2, and D-3 as
applicable.

3.6.4.2 Nozzle load application for wall penetrating pipework shall be
applied as follows:

- At the anchor washer for pipes sloping towards / into the
Bulge confinement.

* At the Bulge confinement plate for pipes sloping away from
the Bulge confinement.

- Seller shall calculate the deadweight and seismic loads for
open-ended sleeves and apply them as an external load at the
Bulge confinement plate.

Refer to Figure 1.

3.6.4.3 Nozzle loads for floor penetrating pipework shall be applied at the
Bulge confinement plate. Refer to Figure 2.

3.6.4.4 When required, the Seller shall either design suitable reinforcement pads
in the confinement plates or increase the confinement thickness.

3.6.4.5 For confinement shell to pipe nozzle connections, ASME Section VIII,
Division 2, Appendix 4, Figure 4-130.1, Stress Categories and Limits of
Stress Intensity, shall be used for establishing combined allowable
stress limits, for pipe nozzle to confinement shell design, by analysis
only. However, stress values from ASME Section II, Part D, Table
1A for ASME SectionVIII, Division 1 shall be used as the allowable
stress S in meeting the stress limits of ASME Section VIII, Division 2,
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Appendix 4, Figure 4-130.1, in lieu of design stress intensity Sm. (See
Appendix D-3 for combined loading and allowable requirements)

3.6.5 Fatigue Analysis

3.6.5.1 The Bulge transfer frequency consists of cycle of process fluid
through the line followed shortly after by a flush transfer.

3.6.5.2 Seller shall analyze for fatigue per the requirements detailed in
24590-WTP-3PS-MVOO-T0003, Engineering Specification for Pressure
Vessel Fatigue Analysis.

3.6.5.3 The Process Bulge Data Sheets contain the cyclic information on each
nozzle in the ECDS section of the Data Sheet.

3.7 Accessibility and Maintenance

3.7.1 Equipment that is expected to require maintenance, calibration or replacement e.g.
pumps/motors, valves and instruments shall be located in areas of the Bulge that
offer the best access; this will usually be the front and sides of the Bulge.

3.7.2 The location of equipment within the Bulge shall be such that any items requiring
lifting during maintenance can be accessed with the column davits supplied by the
Seller.

3.7.3 The Bulge roof plates and shielding top plates shall incorporate equipment access
ports and shielding plugs respectively for the maintenance of pumps/motors, valves
and instruments.

3.7.4 Each access port shall be contained within a bagging ring or tenting flange to
facilitate bagging/tenting techniques to maintain confinement during maintenance.

3.7.5 Where indicated on the Process Bulge Data Sheet, pumps shall be fitted with
extended casing bolts that shall pass through seals in the pump access plate. The
bolts shall enable the pump motor/impeller unit to be unbolted from the pump
casing without breaking confinement.

3.7.6 The centerline of the closest piece of internal equipment shall be a minimum of 15"
from the cell wall.

4 Materials

4.1 Positive Material Identification

4.1.1 Refer to specification 24590-WTP-3PS-GOOO-T0002, Engineering Specificationfor
Positive Material Identification (PMI) for Positive Material Identification
requirements.
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4.2 Construction

4.2.1 Seller shall provide Material Safety Data Sheets (MSDS) for all coatings and
materials used in the construction of the Process Bulge.

4.2.2 Process fluids may contain caustic solutions (up to pH-14) but nitric acid solutions
may also be used for decontamination of the pipework, pump, valves, and
instruments/instrument tubing both inside and outside of the pipework assembly.
All materials selected by the Seller shall be suitably corrosion and radiation resistant
for the specified service.

4.2.3 Materials shall be as specified in the Process Bulge Data Sheet and Instrument Data
Sheets. Any proposed substitutes or concessions shall be agreed with the Buyer
prior to procurement or incorporation into the work.

4.2.4 All materials shall be new and comply with this specification and relevant standards.

4.2.5 All flanges and pipe fittings shall be welded-neck and long radius types respectively
unless otherwise specified and shall conform to ANSI standards.

4.2.6 No threaded flanges or fittings shall be used for process pipework.

4.2.7 Material certificates shall be supplied for all stainless steel pipe, plate, sheet and
sections. Materials without specified mill test certificates must be approved by the
Buyer prior to ordering; however additional material analysis may be required,
either by wet or dry methods, to verify compliance with test certification or to
determine material composition. Where such testing is required, any additional
costs shall be the responsibility of the Seller.

4.2.8 The Seller shall have and implement provisions to ensure that materials used or
supplied are not counterfeit or of suspect origin. Particular attention should be given
to high strength bolting material (grade 5 strength equivalent and higher) and pipe
fittings.

4.2.9 Appendix C, Radiation Resistant Materials, of Engineering Specification 24590-
WTP-3PS-MOOO-T0002, Engineering Specification for Mechanical Handling
Equipment Design & Manufacture, may be used when selecting non-metallic
materials. All Non-metallic components shall be selected to resist the radiation
levels specified on the data sheets. In particular this refers to items such as
gaskets, seals, o-rings, and other similar items

4.3 Prohibited Materials

4.3.1 No asbestos containing materials, bronze, copper, lead, Beryllium, zinc, mercury,
tin, antimony, cadmium, or other low melting point metals, PCBs or compounds of
lead base paints or lubricants containing lithium or boron shall be used. 'Teflon' or
compounds thereof must be qualified for use with the radiation levels specified on
the Process Bulge Data Sheet.
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4.4 Special Requirements

4.4.1 Where special requirements or restrictions are to be applied to the established items,
these will be specified on the Process Bulge Data Sheets or in accompanying
contractual documentation. In the absence of such instructions, the manufacturer's
standard product shall be supplied as specified or as approved by the Buyer.

4.5 Storage of Special Materials (e.g., stainless steel) prior to work

4.5.1 Stainless steel is susceptible to corrosion caused by the contact and interaction with
incompatible materials. All stainless steel material shall be stored in separate areas
away from other materials.

4.5.2 The Seller shall submit Material Control Procedures for controlling, handling,
storage and trace ability of materials such as weld rods, production items or
Government Owned materials.

5 Fabrication

The Seller shall obtain written Final Design approval from the Buyer prior to the start of
fabrication activities.

5.1 General Requirements

5.1.1 For all piping, refer to Specification 24590-WTP-3PS-PS02-T0001, Engineering
Specification for Shop Fabrication ofPiping. All welding procedures must be pre-
approved by the Buyer prior to the start of fabrication.

5.1.2 Structural welding procedures shall be carried out in accordance with ANSI/AISC
N690 - 94, Specification for the Design, Fabrication, and Erection of Steel Safety-
Related Structuresfor Nuclear Facilities as tailored in Appendix A of this
specification, and specification 24590-WTP-3PS-SS00-T0002, Engineering
Specification for Welding of Structural Stainless Steel and Welding of Structural
Carbon Steel to Structural Stainless Steel. All welding procedures must be pre-
approved by the Buyer prior to start of fabrication.

5.2 Assembly

5.2.1 Flatness of the completed Bulge confinements shall be 1/8" per foot, with no greater
than 3/16" over the entire length of the Bulge except for areas around cutouts.
Areas around cutouts shall be flat within 1/16" per foot.

5.2.2 Cutout locations shall be within +/- 1/8" and cutout size shall be within +/- 1/16"
except where noted on the Buyer sketches.

5.2.3 All Bulge confinement corners shall have a 1"+/- 1/16" internal radius.

5.2.4 The minimum material thickness for Bulge confinements shall be in accordance
with the Process Bulge Data Sheet.
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5.2.5 The Process Bulges shall have edges that are both smooth and not sharp to the
touch.

5.2.6 The method of fabrication shall minimize the number and amount of seams,
overlaps, or other discontinuities, which could trap radioactive contamination.

5.3 Tolerances

Manufacturing and fabrication tolerances for all equipment, accessories, and components
shall conform to the following requirements:

5.3.1 Machined Components:

5.3.1.1 Machined surfaces shall be aligned within+/- 0.5 degrees of design
conditions.

5.3.1.2 THICKNESS: Thickness tolerances shall conform to the requirements of
the referenced commercial standard. In the absence of such criteria,
allowable thickness shall be plus 0.010 inches, minus 0.005 inches.

5.3.1.3 DIMENSIONS: Buyers preferred dimension scheme,

a) 0D<4in +/-0.010 incl.

b) 4 in D < 36 in +/-0.020 inch

c) 3 ft D < 10 ft +/-0.030 inch

d) 10ft D<20ft +-0.060 inch

e) Over 20 feet +/- 0.13 inch.

Note: D equals the desired dimension.

5.3.2 Fabricated Components:

5.3.2.1 Nozzle and flange alignment shall be within +/- 0.5 degrees of design
conditions.

5.3.2.2 Rotating shaft alignment shall be specified by the Seller to minimize
valve-turning torque at the actuator.

5.3.2.3 Thickness tolerances shall conform to the requirements of the referenced
commercial standard applicable to the material being fabricated. When
plate thicknesses are specified herein or in other supporting
documentation they shall be considered to mean minimum thickness.

5.3.2.4 DIMENSIONS: Buyers preferred dimension scheme,

a) 0 D < 4 in +/-0.0
b) 4in<D<36in +/- 0.0
c) 3 ft5 D < 10 ft +/-0.0
d) 10ft 5D<20ft +/-0.1
e) Over 20 feet +/- 0.2

Note: D equals the desired dimension.

20 incl-
40 inch
50 inch
3 inch.
5 inch.
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5.3.2.5 Weld joint preparation, for field welds, shall be in accordance with
drawing 24590-WTP-PW-P30T-00001, WTP End Prep Detailfor Field
Butt Welds.

6 Tests and Inspections

6.1 Non-Destructive Examinations

6.1.1 Unless otherwise specified all welds shall be inspected in accordance with the
requirements outlined in the reference 24590-WTP-3PS-PS2-TOO01, Engineering
Specification for Shop Fabrication of Piping. All primary pipework for Q
components shall be inspected in accordance with Appendix A of 24590-WTP-3PS-
PSO2-T0001.

6.1.2 All welds performed on the Process Bulge Confinement, Support Frame, Shielding,
or other structural/support components shall be inspected in accordance with the
requirements of the appropriate standard as specified in Sections 3.5.1.1, 3.5.2.7,
and 3.5.3.12 of this specification.

6.2 Personnel Qualifications

6.2.1 Non-Destructive Examinations of non-structural components shall be performed by
an inspector certified to the requirements of SNT-TC-lA-1989. The interpretation
of the results shall be by either Level II or Level III inspectors certified to SNT-TC-
1A-1989.

6.2.2 For Personnel Qualification requirements for structural components, refer to
ANSI/AISC N690-94, Specificationfor the Design, Fabrication, and Erection of
Steel Safety-Related Structures for Nuclear Facilities as tailored in Appendix A of
this specification, or AISC MO 16-1989, Manual ofSteel Construction, Allowable
Stress Design, Ninth Edition, as Tailored in Appendix B of this specification.

6.2.3 Personnel performing visual inspections of welds shall be either a Certified Weld
Inspector (CWI) of the American Welding Society (AWS) or a SNT Level II or
Level III inspector.

6.3 Shop Tests

6.3.1 General Requirements

6.3.1.1 The Process Bulge piping shall be hydrostatically tested in accordance
with ASME B31.3 1996 as tailored in Appendix C of this specification.
The Seller shall submit hydrostatic test procedures to Buyer for review
and permission to proceed, prior to commencement of testing. The
pipework shall be dried after testing.
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6.3.1.2 The Process Bulge confinement shall be flooded with test water. After a
period of 12 hours there shall be no visible sign of leakage. The
confinement shall be dried after testing.

6.3.1.3 Test water used for hydrostatic testing shall be tested for chlorides. The
chloride content of the test medium shall not exceed 50 ppm and the water
temperature shall not exceed 120*F.

6.3.1.4 Where installed, the Seller shall demonstrate a full removal and
replacement operation for pumps, valves, and instruments utilizing the
tent or bag-in/bag-out method. The Seller shall provide maintenance
manual(s) detailing procedures for removal and replacement of valves,
instrumentation, and pumps. Spare o-rings, valve seats, and seals shall be
ordered to replace original maintainable parts used in the
removal/replacement demonstration. The Seller shall demonstrate the
assembly and disassembly of the shielding.

6.3.1.5 The Seller shall demonstrate the correct operation of all valves.

6.3.1.6 Seller shall submit procedures for and perform a wiring insulation test and
continuity check. Refer to 24590-WTP-3PS-EKP0-T0001, Engineering
Specification for Electrical Requirements for Packaged Equipment,
section 7.1 for additional testing requirements. Results of the test and
check shall be included in the required documentation packages.

6.3.1.7 Seller shall demonstrate all internal equipment and surfaces are
thoroughly washed by the spray rings/nozzles.

6.3.1.8 Seller shall demonstrate operation, assembly and disassembly of the
column davits.

6.3.2 Surface Finish Inspection

6.3.2.1 The Seller shall develop and implement a procedure for visually
inspecting the surface finish of each manufactured item. The inspections
shall be performed after completion of all fabrication, cleaning, and
testing, and just prior to final packaging.

6.3.2.2 Inspection of weld surface finishes, shall confirm that design requirements
listed on the Process Bulge Data Sheet have been met.

6.3.2.3 Following inspection, the Seller shall document acceptance of surface
finishes.

6.3.3 Visual Weld Inspection

6.3.3.1 The Seller shall develop and implement a procedure to perform visual
weld inspections (visual tests, VT) to inspect each weld. The inspection
for piping shall be developed in accordance with ASME B31.3 - 1996 as
tailored in Appendix C of this specification, and shall include
inspection materials and acceptance criteria. The remaining VT shall be
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developed in accordance with ASME Section VII, Div 1. The visual weld
inspection procedure shall be submitted to the Buyer for review and
approval, prior to the inspection. Surface porosity and undercutting is not
allowed.

6.3.3.2 The Seller shall prepare a visual weld inspection report for each fabricated
item, which records inspection results, the date and time of inspection,
and signatures of certified inspection personnel performing the inspection.

6.3.3.3 The visual weld inspection reports shall be included in the required
documentation packages.

6.3.3.4 The Seller shall summarize the VT results in the weld map report for each
item.

6.3.3.5 The Seller shall notify the Buyer in advance of inspection. The Buyer
may send representatives to witness or perform an independent inspection.

6.3.4 Liquid Penetrant Test

6.3.4.1 The Seller shall develop and implement a procedure to perform a liquid
penetrant test (PT) to inspect each weld, excluding handrails. PT testing
for piping shall be in accordance with ASME B31.3 - 1996 as tailored in
Appendix C of this specification. All Remaining PT shall be developed
in accordance with ASMv[E Section VII, Div 1, and shall include
inspection materials, dwell time for dye and developer, and acceptance
criteria. The liquid penetrant procedure shall be submitted to the Buyer
for review and acceptance, prior to testing.

6.3.4.2 Acceptance criteria for PT inspection shall be in accordance with ASME
B31.3 - 1996 as tailored in Appendix C of this specification. Surface
porosity and undercutting is not allowed.

6.3.4.3 The Seller shall prepare a liquid penetrant test report for each weld
connection on each fabricated item, which will record PT inspection
results, the weld number, the date and time of inspection, and signatures
of the certified inspection personnel performing the test.

6.3.4.4 The Seller shall include the liquid penetrant test reports in the required
documentation packages.

6.3.4.5 The Seller shall summarize the PT results in the weld map report for each
item.

6.3.4.6 The Seller shall notify the Buyer in advance of the test. The Buyer may
send representatives to witness or perform an independent test.

6.3.5 Radiography

6.3.5.1 The Seller shall develop and implement a procedure to perform
radiographic weld examinations of piping butt-welds as specified in
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3.5.7.4 and of structural welds. The inspection shall be in accordance
with ANSI/AISC N690-94 as tailored in Appendix A of this
specification, AISC M016-1989 as tailored in Appendix B of this
specification, or ASME B31.3-1996 as tailored in Appendix C of this
specification, as appropriate, and shall include inspection materials and
acceptance criteria. The weld radiography procedure shall be submitted to
the Buyer for review and approval, prior to performing the radiographic
examinations.

6.3.5.2 The Seller shall prepare a weld inspection report for fabricated piping
systems, which records inspection results, the date and time of the
inspection, and signatures of certified personnel performing the
inspection.

6.3.5.3 The weld inspection report shall be included in the required
documentation packages along with the exposed film, a copy of the
technique and the reader sheets. The film must be suitably packaged to
preclude moisture and handling damage.

6.3.5.4 The Seller shall summarize the radiography results in the weld map report
for each item.

6.3.5.5 The Seller shall notify the Buyer in advance of inspection. The Buyer
may send representatives to witness or perform an independent inspection.

6.3.6 Final Inspection

6.3.6.1 The Seller shall develop and implement a procedure for final inspection of
each fabricated item. The inspections shall be performed after completion
of all fabrication, cleaning, and testing, and just prior to final packaging.

6.3.6.2 The Seller shall inspect all surfaces for contamination. Visible evidence
of contamination is not acceptable.

6.3.6.3 The Seller shall prepare a final inspection report for each item, which
documents the results of the final inspection. The Seller shall include the
final inspection report in the documentation package for each piece.

6.3.7 Environmental Qualification

6.3.7.1 The Seller shall develop and implement a procedure to perform
environmental qualification tests, or similar, when applicable to provide
evidence that the equipment supplied is qualified for its environmental
design conditions.

6.4 Control of Measurement and Test Equipment

6.4.1 Testing shall be performed using calibrated equipment when required. The
equipment shall be calibrated against certified measurement standards, having
known valid relationships to national standards, at established intervals to ensure
accuracy.
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6.4.2 The Seller shall maintain records and mark equipment to show calibration status.

6.4.3 The Seller shall notify the Buyer when M&TE are found to be out of calibration
after being used for inspection purposes, in compliance with this specification.

6.5 Inspection and Test Status

The Seller shall maintain a positive system for identifying inspection and testing status of
items and systems.

6.6 Control of Nonconforming Items

The Seller shall provide a method of notifying the Buyer of fabrication items and activities,
which do not conform to requirements.

7 Preparation for Shipment

7.1 General Requirements

7.1.1 Refer to section 7 of the Material Requisition for general requirements and
Specification 24590-WTP-3PS-GOOO-T0003, Engineering Specification for
Packaging, Handling, and Storage Requirements.

7.2 Cleanliness

7.2.1 Refer to 24590-WTP-3PS-PS02-TOO01, Engineering Specification for Shop
Fabrication of Piping for general requirements.

7.3 Painting

7.3.1 All ferrous surfaces other than corrosion resistant steel and finished machined
mating surfaces shall be prepared and painted by the Seller in accordance with the
paint manufacturer's instructions. Refer to specification 24590-WTP-3PS-AFPS-
TOOO1, Engineering Specification for Shop Applied Special Protective Coatings for
Steel Items and Equipment for painting requirements.

7.4 Tagging

7.4.1 A stainless steel nameplate containing the following information shall be rigidly
attached to each Bulge. The nameplate shall be located in a prominent position for
ease of visibility. The information shall be stamped or etched using 1/2" high
characters. The nameplate shall include the following information, minimum:

Seller's Name/Address/Phone Number
Date of Manufacture
Buyer's Purchase Order Number
Seller's Contract Number
Plant Item Number
Weight of Assembly
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7.4.2 When shipping loose bolting material, both Q and CM shall be placed in separate
containers (box, bag). The container shall be marked with the Buyer Purchase
Order Number, Plant Item Number, and Bill of Material item number to facilitate
material control and assembly.

7.4.3 Each column davit shall be tagged with a permanent stainless steel tag indicating for
which Bulges it was designed.

7.5 Packaging

7.5.1 Refer to 24590-WTP-3PS-GOOO-T0003, Engineering Specificationfor Packaging,
Handling and Storage Requirements for general requirements.

7.6 Documentation

7.6.1 Seller shall ensure that appropriate documentation is prepared and, if required,
signed by the appropriate person(s). The shipping documentation shall accurately
reflect specific traceability to the items being shipped.

7.6.2 Seller shall ensure that appropriate documentation is prepared for the Process
Bulges. At a minimum, documentation shall include the following information, as
applicable:

e Manufacturer name, model number, and serial number

* Plant Item Number

7.7 Shipping Instructions

Shipping shall be conducted in accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003,
Engineering Specification for Packaging, Handling and Storage Requirements.

7.7.1 Process Bulges shall be shipped completely assembled. When required, shielding,
Maintenance Platforms, and ladders shall be shipped separately.

7.7.2 Weatherproof shipping lists (two per packaged item) shall be prepared and
submitted, and shall clearly identify the contents of each package sent to the Buyer.
All submittals and shipping boxes shall be identified with the Buyer's PO number.

7.7.3 Seller shall provide a complete identification and location of temporary material
contained within the equipment for shipment, handling, or storage that must be
removed prior to commissioning (e.g., shipping blocks, glove bags, components
shipped inside larger sections, etc.). In addition, the Seller shall provide instructions
for the removal of temporary materials, as required.

7.7.4 The Process Bulges shall be mounted on skids, in crates, or in boxes, as suited for
the intended method of transport. Lifting weight shall be clearly marked on both the
equipment and its shipping documents.
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8 Quality Assurance

8.1 General Requirements

The Quality Level will be identified on the Process Bulge Data Sheet and on the QA Data Sheet
issued with the MR. Refer to section 9 of the Material Requisition for general requirements, and
Specification 24590-WTP-3PS-GOOO-TOOO 1, General Specification for Supplier Quality Assurance
Program Requirements.

8.2 Quality (Q) Related Components

8.2.1 Seller shall have in place a QA program meeting the requirements of NQA-1 (1989),
marked as applicable in the Supplier Quality Assurance Program Requirements Data
Sheet attached to the MR, and Specification 24590-WTP-3PS-G000-T000l,
General Specification for Supplier Quality Assurance Program Requirements.

8.2.2 The successful bidder must pass a pre-award survey by the Buyer. Seller shall
demonstrate that its quality program is in compliance with the procurement quality
requirements listed in the Supplier Quality Assurance Program Requirements Data
Sheet. The Seller shall allow the Buyer, Buyer's Representative, and DOE access to
their facility and records pertaining to this PO for the purpose of QA audits and
surveillance at mutually agreed times.

8.2.3 All items shall be manufactured in accordance with the Seller's Quality Assurance
Program that meets the requirements of NQA-1 (1989), and has been previously
evaluated and accepted by the RPP-WTP QA organization.

8.2.4 Seller shall submit their QA program and work plan to the Buyer for review prior to
commencement of work. The plan shall include documents and procedures to
implement work and include a matrix of essential QA elements cross-referenced
with documents/procedures.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item Numbers,
shown on the data sheets included in section 2 of the MR. Bulges shall be identified in accordance with
Tagging in section 7.4 of this specification.

10 Documentation and Submittals

10.1 General Requirements

10.1.1 Seller shall submit to the Buyer all detailed designs, documentation, procedures,
instructions, calculations, analyses, manufacturer's data, inspection reports, test
reports, certifications, certificates, manuals, MSDS, and drawings required per this
specification, the applicable codes, standards, and reference documents in Section 2
of this specification, and the MR.
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10.1.2 Seller shall submit to Buyer Engineering and Quality Verification documents in the
forms and quantities shown in Form G-321-E, Engineering Document
Requirements, and Form G-321-V, Quality Verification Document Requirements
attached to the MR.

10.1.3 Seller shall submit a report identifying any deviations and/or conflicts per Section 2
of the MR to the Buyer for review.

10.1.4 All documentation submittal packages shall have a documentation inventory sheet
attached, listing all documents and the number of pages.

10.1.5 All detailed designs, drawings, supporting calculations, supporting analysis,
supporting models, procedures, instructions, manufacturer data, operations manuals,
and maintenance manuals shall be issued to the Buyer for review prior to the
manufacture of the Process Bulges, special tools, and/or purchase of special tools
and gaskets.

10.1.6 Seller shall submit storage requirements and instructions for Buyer's review.
Documentation shall include maintenance requirements for the equipment and its
components while in storage.

10.1.7 Data sheets in section 2 of the MR shall be marked-up by the Seller and submitted to
the Buyer for the review with the detailed design. Seller shall fill in all of the
information that is marked as "To be determined by the vendor" and mark-up actual
overall Process Bulge dimensions based on the detailed design.

10.1.8 Seller shall provide all operations manuals, maintenance manuals, and spare parts
lists for Process Bulges and components, as applicable.

10.1.9 Seller shall provide a Certificate of Compliance to the Buyer, which certifies that
any equipment or components requiring Environmental Qualification (as specified
in Section 2 of the Material Requisition) are qualified for their specified
environment. As a minimum, Environmental Qualification Documentation shall
contain:

- Identification of each type of equipment, component, or sub-component subject
to Environmental Qualification (e.g. solenoids, wire, pressure transmitters, etc.)

- Equipment tag numbers, as applicable

- Environmental Qualification Conditions in accordance with requirements as

specified in the Technical Notes of the MR

- Qualification method

- Qualified Life under specified conditions
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10.2 30% Design Review

10.2.1 Seller shall conduct a 30% design review with the Buyer. Seller shall submit all
drawings, procedures, calculations, analysis, and supplementary information
necessary to conduct the 30% design review to the Buyer for review.

10.2.2 Finalized outline dimensions for the Process Bulges shall be included in the 30%
design review. Finalized dimensions shall, at a minimum, include the following:

* dimensioned layout drawings of the Process Bulge, shielding and Maintenance
Platform

* pipe slopes and nozzle locations

- platform configuration and attachments, ladder location, and openings in the

platform guardrails

* penetration in walls/floor details

- volume of the internal pipework

* weight of the Process Bulge including shielding and Maintenance Platform,
where required

= anchor requirements (anchor size, location, layout, etc.)

= completed Buyer supplied Mechanical Data Sheets, Electrical Data Sheets, and
Instrument Data Sheets, as applicable

* preliminary maintenance procedure, including bag-in/bag-out procedure.

10.3 60% Design Review

10.3.1 Seller shall conduct a 60% design review with the Buyer. Seller shall submit all
drawings, procedures, calculations, analyses, and supplementary information
necessary to conduct the 60% design review to the Buyer for review including as a
minimum:

equipment assembly/arrangement drawings

- shop detail drawings with sufficient detail to facilitate fabrication, manufacture,
or installation. This includes a complete Bill of Material (BOM), internal piping
details, cross-sectional details, structural details, and anchor details

- wiring diagrams including schematic diagrams and interconnecting wiring.
diagrams for electrical/instrumentation requirements

" instrument air schematic diagrams

" engineering calculations and analyses (seismic and nozzle loads)
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10.4 90% Design Review

10.4.1 Seller shall conduct a 90% design review with the Buyer. Seller shall submit all
drawings, procedures, calculations, analyses, and information necessary to conduct a

90% design review to the Buyer for review.

10.5 Final Design Review

10.5.1 The Seller shall provide a final design report including all design documents,
manuals, and drawings that are required by this specification.

10.6 Drawings

10.6.1 All drawings shall be produced per the drawing practices set forth in ASME
Y14.100, Engineering Drawing Practices.

10.6.2 As-built drawings, with final dimensions, shall be developed and submitted after
completion of the Bulge fabrication.

10.7 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to
permit verification. The body of the calculations shall include:

" The calculation shall be identifiable by: Subject (including component
identifier), Originator, Reviewer, Approver, Revision and Date.

- Definition of the objective of the analysis (e.g; Purpose, Objective or Scope)

§ Methodology

N Definition of design inputs and their sources

E References with identification of specific editions, revisions, dates

- Identification of assumptions and indication of those that require verification. If
none of the assumptions require verification, the calculation shall state such.

S Identification of computer calculations including:
- Computer Type
- Identification of the program and revision/version
- Evidence of or reference to the computer program verification
- Bases or reference to the bases supporting application of the computer program to

the specific physical problem being solved. (See sections 10.7.1.1, 10.7.1.2 and
10.7.1.3 for design code requirements)

a Equations used for all computations

- Numerical calculations including identification of units used

W A concise statement addressing the calculation results and/or recommendations
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A table of contents for complex calculations

10.7.1 Design Stress Reports

Design Stress Reports shall include, as a minimum, the following
information

10.7.1.1 ANSIIAISC N690 and AISC M016 for Bulge Enclosure
Confinement Design

" All modeling inputs, applied loads, constraints, assumptions,
etc., shall be provided for configuration compliance reviews.

" Compliance to the buckling requirements of ANSI/AISC N690
or AISC M016, as applicable, shall be provided. Note that the
buckling formula in section Q1.5.9.1 of the ANSIAISC N690-
1994 code shall apply to AISC M016 for austenitic stainless
steel buckling qualification.

" For each load case supply the resulting reaction loads at each
of the embed interfaces.

" Weld sizing calculations, for all welds, shall be provided. Fillet
welds are to be evaluated for shear stress on the basis of
resultant loads on the throat along with considerations for the
base metal.

" Bolt evaluation shall be performed in accordance with
ANSIIAISC N690, section Q1.6.3 or AISC M016 requirements.

" For Finite Element Analysis (FEA) by Computer Program,
submit the bases or reference to the bases that supports
applicability of the computer program to the specific physical
problem being solved. (e.g.; application /validation to steel code
formulas and allowable stresses).

" For FEA, resultants must be cast in forms appropriate to code
criteria being considered, e.g., column buckling with shell
element models could be evaluated with axial stresses averaged
over the member section to represent the appropriate axial
compressive stress. The analysis must clearly identify the loads
and criteria being addressed

10.7.1.2 ASME VIII, Div 2, Appendix 4, Nozzle to Shell Design Only

" All modeling inputs, applied loads, constraints, assumptions,
etc., shall be provided for configuration compliance reviews.

M Compliance to ASME VIII, Div 2, Appendix 4, sections 4-131,
4-132, 4-133 and 4-134 shall be provided for the nozzle to shell
connections.

0 Weld sizing calculations, for all welds, shall be provided.
M For FEA Computer Program analysis, submittal for the bases

or reference to the bases supporting application of the
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computer program to the specific physical problem being
solved. (e.g.; application/validation to the ASME VIII, Div 2,
Appendix 4, Maximum Shear Stress Theory.)

Tresca (max shear) stress intensity outputs for each combined
loading condition shall be compared with the allowable stress
limit. Von Mises values are not acceptable.

10.7.1.3 ASME B31.3 Piping Design

0 All modeling inputs, applied loads, constraints, assumptions,
etc., shall be provided for configuration compliance reviews.

0 ASME B31.3 piping stress analysis shall show all pipe
supports, guides and anchor points. Pipe support details shall
be provided. All nozzle displacements, seismic anchor
moments, component deadweights and nozzle flexibilities shall
be applied in the analysis.

0 For Bulges that are SC-I and SC-II, supply the resulting nozzle
displacements (in the X, Y, Z directions) at the location where
the Buyers nozzle loads are applied.

M All other structural qualifications, such as: pipe supports,
lifting lugs/devices, platforms/ladders, etc.

* For FEA Computer Program analysis, submittal for the bases
or reference to the bases supporting application of the
computer program to the specific physical problem being
solved. [e.g.; application/validity to the ASME B31.3 design
requirements in accordance with B31.3-96, section 300(c)(3)].

10.8 Schedules

10.8.1 A detailed schedule of engineering, document submittal, material purchase,
fabrication, shop tests, and shipment shall be submitted.

10.8.2 All procedures and instructions shall be completed and submitted to the Buyer a
minimum of eight (8) weeks prior to Process Bulge shipment.

11 References

11.1 Incorporated Design Changes

" 24590-WTP-3PN-MXOO-00003
" 24590-WTP-SDDR-PROC-03-0106
" 24590-WTP-3PN-MXOO-00004
" 24590-WTP-3PN-MXOO-00006
" 24590-WTP-3PN-MX00-00014
" 24590-WTP-3PN-MXOO-00018
* 24590-WTP-3PN-MX00-00020
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* 24590-WTP-3PN-MXOO-00022
9 24590-WTP-3PN-MXOO-00023

11.2 Design Changes Incorporated by Reference

e 24590-WTP-SDDR-PROC-03-0102
* 24590-WTP-SDDR-PROC-02-0063
* 24590-WTP-SDDR-PROC-05-00601
* 24590-WTP-SDDR-M-05-00332
* 24590-WTP-SDDR-M-05-00474
* 24590-WTP-SDDR-M-05-00685
* 24590-WTP-SDDR-M-06-00074
* 24590-WTP-SDDR-M-06-00282
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Figure 1 Typical Representation of Process Pipework and Sleeve Pipes Penetrating the Cell Wall
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Figure 2 Typical Representations of Process Pipework and Floor Penetrations
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Figure 3 Conceptual Weir Design as a Primary and Secondary Strainer
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Figure 4 Conceptual Anchor Washers that Allow Drainage to Pass Through
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Process Pipe and Sleeve Pipe Sizes

Process Pipe Sleeve Pipe Sleeve Pipe
Size Size Schedule

1.0" 2.0" 40S
1.5" 3.0" 40S
2.0" 3.0" 40S
3.0" 4.0" 10S
4.0" 6.0" 10S
6.0" 8.0" 10S

24590-GO4B-F00019 Rev 3 (6/29/2004)

Table 1
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Table 2 Minimum Design Loads for PTF Bulges

Deleted, PTF Bulge nozzle loads are located on appropriate PTF Bulge Data Sheet.
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Table 3 Minimum Design Loads for LAW Bulges

Deleted, LAW & UFP Bulge nozzle loads are located on appropriate LAW & UFP Bulge Data
Sheet
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Appendix A - ANSI /AISC N690 Tailoring

Implementing Standards for ANSI/AISC N690, "Specification for the Design, Fabrication, and
Erection of Steel Safety-Related Structures for Nuclear Facilities"

Revision: 1994
Sponsoring Organization: American National Standards Institute/American Institute of Steel Construction

WTP Specific Tailoring

The following tailoring of ANSI/AISC N690 is required for use by the WTP contractor as an
Implementing Standard for structural design.

Page 22, Section Q1.5.7.1 Primary Stresses
Revise the stress limit coefficients for compression in Table Q1.5.7.1 as follows:
* 1.3 instead of 1.5 [stated in footnote (c)] in load combinations 2,5, and 6
0 1.4 instead of 1.6 in load combinations 7, 8, and 9
* 1.6 instead of 1.7 in load combination 11

Justification: These changes are made for consistency with the NRC requirements of Appendix F of
section 3.8.4 of NUREG-0800 (Draft Rev. 2).

Page 22, Section Q1.5.7.1 Primary Stresses
Delete the following load combinations:
4. D + L + Eo
6. D + L + Ro + To + Eo

Justification: These load combinations are required for evaluation of an Operation Basis Earthquake
(OBE). The WTP project has not identified an OBE event.
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Appendix B - AISC M016 Tailoring

Implementing Standards for AISC M016, Manual of Steel Construction, Allowable Stress Design
(ASD)

Revision: 9th Edition
Sponsoring Organization: American Institute of Steel Construction

WTP Specific Tailoring

The following tailoring of MO 16 is required for use by the WTP contractor as an implementing standard
for design of structural steel for Seismic Category III SSCs.

No specific section
Load combinations for design of structural steel members utilize those identified in UBC 97, section
1612.3.

Justification: These load combinations represent the commercial requirements for allowable stress
design of structural steel. Use of these load combinations will ensure compliance with the commercial
design in accordance with the UBC.

No specific section
Seismic detailing requirements shall be in accordance with UBC 97, Chapter 22, Division V, section
2214, for moderate seismic risk structures.

Justification: The requirements contained in this section contain accepted industry practice for design of
important commercial steel structures. Use of this section will ensure compliance with the commercial
design in accordance with the UBC.
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Appendix C - ASME B31.3 Tailoring

Implementing Standards for ASME B31.3, "Process Piping"

Revision: 1996
Sponsoring Organization: ASME

WTP Specific Tailoring

The following tailoring of ASME B31.3, Process Piping, is required for use by the WTP as an
Implementing Standard for: (1) the fabrication and installation of those portions of the C5V ductwork that
are being embedded in concrete, (2) the use of ASME B 16.9 welding tees in accordance with ASME
B31.3-2002, (3) use of vacuum box leak testing, and (4) the ASME B31.3-1998, paragraph 345.2.3(c),
allowance for not leak testing closure welds outside of inaccessible areas.

* The tailored sections of ASME B31.3 applicable to welding tees will only be used for ASME B 16.9
welding tees. As long as the stress intensification factors from ASME B31.3-2002 are used in the
stress analysis for the welding fees, welding tees fabricated to either the 1996 or the 2002 edition of
ASME B31.3 can be used. Below is a description of those portions of ASME B31.3, Appendix D,
Table D300, that apply to welding tees and the section of the SRD to which they will apply.

Piping providing a confinement function in accordance with SRD 4.2-2 will comply with ASME
B31.3-1996, Process Piping, with the following modifications:

In Table D300, the description of welding tee per ASME B 16.9 Shall be revised so it is consistent
with that shown in Table D300 of ASME B31.3-2002

Stress Intensification

Factor [Notes (2), (3)]

Description Flexibility Out-of-Plane, In-Plane Flexibility Sketch
Factor i, i1  Characteristic,

k h

Welded tee per 1 0.9 3/4 i0 + 1/4 T Same as
ASME B16.9 2/ 3.1-

r2  ASME
[Notes (2), (4), B31.3-1996
(6), (11), (13)]

This means that for welding tees per ASME B16.9, note 11 in Table D300 is also changed to:

(11) If r, l/ 8Db and T 1.5T, a flexibility characteristic of 4.4 may be used.
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Justification: The use of a lower flexibility characteristic for welding tees per ASME B 16.9 in
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress
intensification factors. The increased stress intensification factors will reduce the allowable
out-of-plane and in-plane moments that can be applied to the welding tee and keep the calculated
stress below the stress allowable by ASME B31.3-1996
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Appendix D - Combined Loadings

D-1 Combined Loadings for AINSI/AISC N690 - Bulge Confinement, Frame Designs, Structural
Mounting Components, & Maintenance Platform

ANSI/AISC N690
Combined Loading Load Application Allowable Stress

(See notes 2, 3, 4 and 8) S6 = S S

(See Note 1)
PNorma1 + D + L + Noz (D) All S

PNrl + D + L + RO + To All S (See note 5)

PNO. + D + L + Ro + SBulge + To Load combination also applies except for the design of 1.6S

PAbnonnal + D + L + Ta + R0 + SBIge members in compression and shear, or for bolted connections

PNormal + D + L + Ro)+ To + Slulge Load combination also applies for the design of members in l.4S
PAbnormal + D + L + Ta + Ro compression and shear and for bolted connections.

PAbnormal + D + L + Ta + RO + SBulge Load combination applies for the design of members in 1.6S
compression.

PAbnonal + D + L + Ta + RO + S1ulge Load combination applies for design of members in shear and l.4S
for design of bolted connections

* S is the allowable stress per Allowable Stress Design Method

NOTES:

1) For temperatures above 150 OF the minimum yield stress, FY, and F, shall be reduced by 5% for every 100 OF increase
in temperature above 100 F as required by AISC N690, section CQ1.5. Ref: ANSI/AISC N690-1994, section
CQ1.5.

The modulus of elasticity, E, shall be reduced per Equation D-l. Ref: ASCE Manuals and Reports on Engineering
Practice No. 78, Structural Fire Protection, Appendix A.l.2.2

2) Where any load reduces the effect of other loads, the corresponding coefficient for that load shall be taken as 0.9 if it
can be demonstrated that the load is always present or occurs simultaneously with other loads. Otherwise, the
coefficient for that load shall be taken as zero.

3) All load combinations shall be checked for zero live load condition.

4) Pressure load PNrm1 or PAnorma, shall be based on worse case minimum or maximum values.

5) For primary plus secondary stress, the allowable limits are increased by a factor of 1.3 per Appendix A above.

6) In no instance shall the allowable stress exceed 0.7F. in axial tension nor 0.7F times the ratio Z/S for tension plus
bending.

7) Secondary stresses which are used to limit primary stresses shall be treated as primary stresses. Excluded are the
nozzle to shell connections.

8) The Combined Loading equations are directly referenced from the Structural Design Criteria, 24590-WTP-DC-ST-
01-0001.

Equation D-1 E ReAction= I + (5 / 9)x(Temp - 32) x(E)
2000cLon20 0 19)x(Tenip - 32)

L 200L1100 I

Nomenclature:

L= natural logarithm

PNouA = Maximum or Minimum Confinement Pressure for Normal Conditions

PAbnornal= Maximum or Minimum Confinement Pressure for Abnormal Conditions

24590-GO4B-F00019 Rev 3 (6/29/2004)
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D = Deadweight
Noz (D) = Piping Nozzle Loads: Deadweight (D) from Vendor and Buyer Piping
L = Live Loads
Ro = Piping Nozzle Reaction Loads: [Deadweight (D) + Thermal (T) + Seismic (S)] from Vendor and Buyer Piping
To = Thermal Loads during Normal Operating Conditions
T, = Thermal Loads during Accident Conditions
SBuge =Seismic Bulge Load (24590-WTP-3PS-SS90-TOOOI for SC-I/II)

D-2 Combined Loadings for AISC M016 - Bulge Confinement, Frame Designs, Structural Mounting
Components, & Maintenance Platform

AISC M016
Combined Loading Allowable Stress

(see Note 2) SN69G =*S (see Note 3)
D + L + Noz(D) S
+ PNornal + D + L + NOZ (D) _

+ PAbnonnal + D + L + Noz (D+T) + (0.714 x SBulge) 1.33S

* S is the allowable stress per Allowable Stress Design Method.

NOTES:

1) The buckling formula in section Q1.5.9.1 of the ANSI/AISC N690-1994 code shall apply to AISC M016 for
austenitic stainless steel material buckling qualification (e.g.., compression, compression and bending).

2) Pressure load Pnorm.a or Pabnornal shall be based on worse case minimum or maximum values.

3) For temperatures above 150 OF the modulus of elasticity, E, and the minimum yield stress, Fy, shall be reduced
to the values of Equation 3-1 and Equation 3-2 respectfully. Ref: ASCE Manuals and Reports on Engineering
Practice No. 78, Structural Fire Protection, Appendix A. 1.2.2.

4) Where any load reduces the effect of other loads, the corresponding coefficient for that load shall be taken as
0.9 if it can be demonstrated that the load is always present or occurs simultaneously with other loads.
Otherwise, the coefficient for that load shall be taken as zero

Equation D-1 EI+ (5 / 9 )x (Temp - 3 2) xE2000 L ,L(5/9)x(Temp -32) xE

Equation D-2 F = + (5 9)x(Temp - 32) x(E
F Re ductio 900 LN (5 / 9 x (Temp - 3 2)

1750 A

Nomenclature:

LN = natural logarithm

PNormal = Maximum or Minimum Confinement Pressure for Normal Conditions

PAbnormal = Maximum or Minimum Confinement Pressure for Abnormal Conditions

D = Deadweight

L = Live Loads

Noz (D+) = Piping Nozzle Loads: [Deadweight (D) + Thermal (T)] from Vendor and Buyer Piping
SBulge = Seismic Bulge Load (24590-WTP-3PS-FB01-T0001 for SC-IIl/IV)
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D-3 Combined Loadings for ASME VIII, Div 2, Appendix 4, Nozzle to Confinement Shell Design

1) Stress Limits Per ASME V1II, Div 2, Appendix 4, Fig. 4-130.1

Normal Loading 2) Allowable Stress per ASME VIII, Div 1. (see Note 1)
SM1Efl1 Div Max OD Temp F

PNOmal + D + L + Noz(o4-T) 1.5S

PNormal + D + L + Noz (D+T) + AT *Sps > 3S or 2Sy

1) Stress Limits Per ASME VIII, Div 2, Appendix 4, Fig. 4-130.1
2) Allowable Stress per ASIE VII, Div 1. (see Note 2)

Abnormal Loading SASME vII, DivI @ Max AbnomaI Temp F

PAbnornal + D + L+ Noz (D+T) + SNozzle + SBulge 1.5xl.2S = 1.8S

PAbnormal+ D + L + Noz (D+T) + SNozzle+ SBuIge + AT *Sps > 3S or 2Sy
* Allowable yield stress Sy shall be per ASME II, Part D, Table Y- 1.

** Allowable stress S shall be per ASME VIII, Div 1 as specified in ASME II, Part D, Table IA as follows:

Where two stress values are specified for the same material and related to deformation governed by a footnote:

" Use the higher stress value for abnormal conditions

" Use the lower stress value for normal conditions

NOTES:
1) Primary membrane stress shall be iS for normal conditions and 1.2S for abnormal conditions.

2) If applicable, peak stresses shall be evaluated per the stress limits and allowables of ASME VIII, Div 2,
Appendix 4, Figure 4-130.1.

Nomenclature:

PNormal = Maximum or Minimum Confinement Pressure for Normal Conditions

PAbnormal = Maximum or Minimum Confinement Pressure for Abnormal Conditions

D = Deadweight

L = Live Loads

Noz (i+T) = Piping Nozzle Loads: [Deadweight (D) + Thermal (T)] from Vendor and Buyer Piping

SNozzle = Piping Nozzle Loads: Seismic (S) from Vendor and Buyer Piping

SBuIge = Seismic Bulge Load (24590-WTP-3PS-SS90-TOO01 for SC-I/II or 24590-WTP-3PS-FB0l-T0001 for
SC-III/IV)

AT = Minimum Shell to Maximum Pipe Differential Temperature: [(Pipe Nozzle Operating Temp) - (59 0 F)]
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1

2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 7.9
4 WTP Documents Applicable to All Areas
5 Material Selection Documentation
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Number Description
Material Selections for Building

24590-WTP-PER-M-02-001, Rev 3 Secondary Containment / Leak
Detection

24590-WTP-PER-M-02-002, Rev 2 Materials for Ancillary Equipment
RESERVED RESERVED

14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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1 Introduction

The Washington Administrative Code, 173-303-640(3)(a), states that the tank system and ancillary
equipment shall be compatible with the waste. This report addresses material selection for corrosion
protection of WTP ancillary waste containment equipment. External corrosion protection of pipe in direct

contact with the soil or water is not addressed in this report.

According to WAC-173-303-040, Defmitions: "Ancillary equipment" means any device including, but
not limited to, such devices as piping, fittings, flanges, valves, and pumps, that is used to distribute,
meter, or control the flow of dangerous waste from its point of generation to a storage or treatment
tank(s), between dangerous waste storage and treatment tanks to a point of disposal on-site, or to a point
of shipment for disposal off-site. The definition as used here does not include gaskets, seals, or other
non-metallic components.

2 Applicable Documents

The Washington Administrative Code, WAC-173-303-640, Tank Systems

3 Description

The waste containment piping and ancillary equipment material selection is based on the Corrosion
Evaluations performed for vessels, tanks, columns, evaporators, ultrafilters, filtration units, lutepots, and
breakpots (herein after all are referred to as vessels). Corrosion Evaluations include reviews of:

" General Corrosion,
" Pitting Corrosion,
" End Grain Corrosion,
* Stress Corrosion Cracking,
" Crevice Corrosion,
* Corrosion at Welds,
* Microbiologically Induced Corrosion (MIC),
* Fatigue/Corrosion Fatigue,
" Vapor Phase Corrosion,
* Erosion,
" Galling,
* Fretting/Wear,
* Galvanic Corrosion,
* Cavitation, and
" Creep

Page 1
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3.1 Heat Exchangers

Corrosion Evaluations for process heat exchangers address both the process and cooling sides of the heat
exchanger

In tube heat exchangers the shell has a suitable corrosion allowance based on the shell material, the design
life of the heat exchanger, and fluid contained by the shell. The corrosion allowance of the tubes might
be zero where provisions have been made to replace the heat exchanger and/or tubes, and adding material
to the tubes will greatly increase the heat transfer resistance and the size of the heat exchanger.

3.2 Pumps

Corrosion Evaluations are prepared, as required, for the containment boundaries of the pump. For pumps,
where more wear can be expected due to increased velocities, a Corrosion Evaluation is prepared for the
component to ensure that the materials specified are consistent with the expected chemistry, pH,
temperature, and process conditions. Based on the design life of centrifugal pumps, the less easily
replaced volute casing has a larger corrosion allowance than the impeller, which may have to be replaced
as the efficiency of the pump decreases.

3.3 Piping

Because of the detailed corrosion analysis done on each vessel and the large number of pipes entering or
leaving each vessel, a conservative approach has been used. This approach is to construct ancillary
equipment downstream of a source vessel of the same material as the vessel and with the same or greater
corrosion allowance. If the service seen in the downstream line warrants a different material or corrosion
allowance, approval from the Materials Engineering Technology (MET) group is required.

Some exceptions to this philosophy inglude offgas lines or liquid pipelines exposed to multiple liquids or
piping exposed to the same waste stream as the vessel but for shorter periods of times and at the same or
lower temperatures as the vessel. Under these conditions, a less resistant material or lower corrosion
allowance would be acceptable.

Drain piping that drains to vessels is typically 316L stainless steel. This is based on their limited use and
flushing after use.

Exceptions are made for extremely long lines, such as for transfer lines between facilities, that will be
flushed and, if needed, flushed with alkaline solutions after each use. Exceptions can also be made if the
component is maintainable. In those cases, the alloy selected may be slightly less corrosion resistant but
fully qualified for its use and expected life. If the restrictions given for an exemption cannot be met or the
specified alloy is not available, then a more corrosion resistant alloy, as specified on the Corrosion
Evaluation for the vessel, may be used. Steam ejectors located in some vessels and the downstream lines
are subjected to an elevated temperature, they may be fabricated from the more corrosion resistant
Hastelloy C-22.

Page 2
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Several high performance materials, erosion and corrosion resistant, are used in the WTP piping systems.
These include:

UNS No. Trade Name Typical WTP Application
S30403 304L air, water, reagents, nitric acid, waste, some vent systems
S31603 316L water, dilute nitric acid, waste, vent systems
N08367/N08926 6% Mo waste
N06022 Alloy C-22 waste
R50400 Ti-2 canister, cerium nitrate, decontamination

When chemical compatibility is not a question, but erosion is a concern, additional erosion allowances
will be specified.

Slurries without glass formers:
Generally the corrosion resistant alloys, i.e. stainless steel, 6% Mo, and C-22, are also resistant to erosion
when the slurry velocity is less than 12 feet per second and undissolved solids content is less than or equal
to 2wt/o. In this case the erosion allowance is 0.004 inch for a 40 yr allowance.

When the undissolved solids content is greater than 2wt/o but less than or equal to approximately 27.3
wt/o the erosion allowance is 0.016 inch.

When the velocity and/or undissolved solids content is greater or other materials of construction
specified, the erosion allowance shall be justified by calculation.

Slurries with glass formers:
When slurry velocity is less than 10 feet per second, a 40 yr erosion allowance of 1/8 inch is added.
When velocities are greater than 10 feet per second the erosion allowance, or other materials of
construction, shall be justified by calculation.

As noted above, selection criteria are documented in the Corrosion Evaluations.

4 Application of the information

The lowest acceptable piping materials are shown on Material Selection Guide drawings which depict
the materials for major process lines. A piping class that is consistent with the material shown on the
Material Selection Guide, the process fluid code, and the solids content of the fluid are shown by the
piping class for each pipeline on the Piping and Instrument Diagram (P&ID). As part of the check
procedure to ensure that the correct material has been chosen, the P&ID is routed through the MET
group as required to ensure that the piping class chosen meets the required material and corrosion
allowances.
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5 Summary

1. Ancillary equipment is fabricated from the same material, or better, as the source vessel unless
otherwise specified by the MET group.

2. The corrosion allowances used for the ancillary equipment are the same as that of the source
vessel unless the MET group determines that the service seen in the downstream line warrants a
different material, corrosion allowance, or other modification.

3. Any exceptions to (1 or 2) are evaluated by the MET group and may result in additional operating
restrictions.

4. As part of the check procedure to ensure that the correct material has been chosen, the P&ID is
routed through the MET group as required to ensure that the piping class chosen meets the
required material and corrosion allowances.
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1

2 Drawings and Documents
3 Operating Unit Group 10 -Appendix 7.11
4 WTP Documents Applicable to All Areas
5 IQRPE Reports
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Description

24590-CM-HC4-HXYG-00138-02- IQRPE Integrity Assessment Report for

00056, Rev GA WTP Underground Transfer Lines &
Ancillary Equipment

RESERVED RESERVED
14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
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2 Drawings and Documents
3 Operating Unit Group 10 - Appendix 7.12
4 WTP Documents Applicable to All Areas
5 Installation Plans
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Number Description

24590-WTP-PER-CON-02-001, Rev 5 Insallatin of Tanit Systems &

Tank System and Miscellaneous Unit
24590-WTP-PER-M-06-001 Rev 0 System Piping Weld Nondestructive

Examination Requirements
RESERVED RESERVED

14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
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1

2 Drawings and Documents
3 Operating Unit Group 10- Appendix 7.15
4 WTP Documents Applicable to All Areas
5 Operating Documents
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13

Drawing/Document Number Description
24590-WTP-PER-HV-02-001, Rev 1 Fugitive Emissions Control Description

24590-WTP-PER-M-02-005, Rev 1 Description for Access for Conducting
Integrity Assessments

RESERVED RESERVED
14
15 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
16 or "-TPOO 1") should be used in conjunction with any document change notices issued
17 against them.
18
19 We are currently transitioning from permit documents (which do include a "P" in the last
20 set of numbers) to source documents. At the end of the transition period, permit
21 submittals will contain source documents and will be incorporated into the permit as
22 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
23
24
25
26
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32
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39
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Operating Unit Group 10 - Appendix 8.0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of this permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition 111.1 0.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition 111.1 0.A will prevail.
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Appendix 8.1 Process Flow Diagrams

Appendix 8.2 Piping and Instrumentation Diagrams

Appendix 8.3 System Description Documentation (RESERVED)
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Details

Appendix 8.6 Mechanical Drawings
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Appendix 8.13 Instrument Control Logic and Narrative Descriptions
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(RESERVED)

Appendix 8.15 Demonstration Test Plan (RESERVED)

Appendix 8.16 Demonstration Test Report (RESERVED)

Appendix 8.17 Treatment Effectiveness Report (RESERVED)

Appendix 8.18 Operating Documents (RESERVED)
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Waste Treatment and Immobilization Plant

1 Drawings and Documents
2 Operating Unit Group 10 - Appendix 8.1
3 Pretreatment Building
4 Process Flow Diagrams
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part I General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
11 scheduled by calling (509) 372-7950.
12

Drawing/Document Number Description

24590-PTF-M5-Vl7T-P0003, Rev 0 Process Flow Diagram (FRP System)

24590-PTF-M5-Vl7T-00004001, Rev 3 Process Flow Diagram (FEP System Sheet 1
of 2)

24590-PTF-M5-Vl7T-00004002, Rev 3 Process Flow Diagram (FEP System Sheet 2
of 2)

24590-PTF-M5-Vl7T-P0005, Rev 0 Process Flow Diagram (TLP System)

24590-PTF-M5-Vl7T-P0006, Rev 0 Process Flow Diagram (TCP System)

24590-PTF-M5-V17T-P0007, Rev 0 Process Flow Diagram (HLP System)

24590-PTF-M5-V17T-P0008, Rev 0 Process Flow Diagram (HLP System)

24590-PTF-M5-V17T-P0009, Rev 0 Process Flow Diagram (UFP System)

24590-PTF-M5-V17T-P00l0, Rev 0 Process Flow Diagram (UFP System)

24590-PTF-M5-Vl7T-P00 11, Rev 0 Process Flow Diagram (UFP System)

24590-PTF-M5-V17T-P0012, Rev 0 Process Flow Diagram (CXP System)

24590-PTF-M5-V17T-POO 13, Rev 0 Process Flow Diagram (CXP System)

24590-PTF-M5-Vl7T-P0014, Rev 1 Process Flow Diagrams (CNP System)

24590-PTF-M5-Vl7T-P0020, Rev 1 Process Flow Diagram (RDP System)

24590-PTF-M5-Vl7T-P0021001, Rev 0 Process Flow Diagrams (PVP System)

24590-PTF-M5-VI7T-P0021002, Rev 0 Process Flow Diagrams (PJV System)

24590-PTF-M5-V17T-P0021004, Rev 0 Process Flow Diagrams (PVP System)

24590-PTF-M5-V17T-P0022001, Rev 0 Process Flow Diagram (PWD System)

24590-PTF-M5-V17T-P0022002, Rev 2 Process Flow Diagram (PWD System)

Part III, Operating Unit Group 10-8.1-1
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24590-PTF-M5-V17T-P0022003, Rev 0 Process Flow Diagram (PWD/RLD Systems)

24590-PTF-M5-V17T-P0022004, Rev 0 Process Flow Diagram (RLD System)

24590-PTF-M5-V17T-P0025, Rev 0 Process Flow Diagram (CXP System)

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part 1II, Operating Unit Group 10-8.1-2

1
2
3
4
5
6
7
8
9



24590-PTF-M5-V I 7T-00004001

PLANT ITEM NUMBER

DESCRI15'I ION

BATCH VOLUME
OPERATIrNC DUTY/CAPACITY

FEP-VSL-00017A

WvA ST7 F:EED
i: VAPOR~A TOR

-EED VESSEL
50,000 kC;AL

FEP-PMP-00O1OA/I1A

REHOILER COND[-NSATF
RECYC-E PJMPS

FEP -PMP -0OQ1OB/11~

REBOILER CONDENSATE
TRANSFER PUMPS

1.7 CPM '15 GPM

FEP-VSL-00021 FEP-VSL-00022

REBOTLER CONDE NSA I E REBOILER CONDUENSA IE
RANSFER VESSEL TIRANSFER VESSEL

225 CAL MOV 225 GAL MDV '

19-nSOFDISTEAMYCDDENSAT
FROM RP-VSL-00HEA/BRMFP-BRO:O

WASTE FEEDCOCNRT CYL
FROM UFP-VSL.-OOOO1A/
E2 PTF-U00009

FROM FPD-VSL-00044//-U TA ONEST

02 PT E-00020 02 I RW D 2 F O E -- L - ,'D l

NASEUTRLIED CH CTIVE ECrLLEOTMNTDCNEST
FROM UP -VSL-000015,-01A_ _ _ _ _ _ ____________________

7_2 ~ PTF-OOC2002-WD

PANT WA SH EFFLUENR
FROMPWD?-VSL -0044R/

NEUTRLIZF HIGHACTIE NOTE 4N
FRMTYP.)-005,-001PSATMNAEDPSA0NST

PJM IFl FH I QJ]

NOTE 11 NOTE4

PSA
<//S

LI

Di

TI

PE PR- JS L -OOOI17A

FROM FEP-SL-P-"0Gl/

2- 21P I F 00004002 10----- -- -- ----

PROCEFSS,- CONL) NSA I I
FROtM zLD-TK-00O06A/3 VIA IlLAL-iZ
02- IPTF-0C022(004 _

A
SCONDENSATE

PPPP-COND-00001A/B, -24/'B, -3A4/R
D2 T ____I_4C)2

a
ST M L o

~33 j~_FTF-9000400 2 ~

OVEHFLC.,,OVFRFi OW

PWD-VSL-00033 SHOWN
ON PTF-0002200
(TYP) LI

DI

11

FEP -VSL-00017B

WASTE FFD
E-VAPORATOR
FEED VESSE

50,000 GAL

FEP -PMP-00007A/B

WASTE FFD
EVA PORA70R
FEED FPUMP

50 GPM

FEP-VSL-00005

WASIE 1-ELD
EVAPORATOR
CONDENSATE VESSEL

FEP-PMP-00006A/B

WASTE FEED EVA70ORATOR
CCNUFNSATF PLIMP

4144 GAL OPERATION VOLUME -

- 832 GPM

A
STEAM CONDENSATE
10 UESUPERHEATER

F8 P -F-OXCOX004(0-10022

F - P-PMP-
00010A ODOIOB)

jFP VSL-OOO

E P 1

FEDO4

SO------------I

NOTE 7

55

) NOTE '0

0 r' 7AB
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -------- - - - - - - - - - - - - - - - - - - - - - - - - - - j

EL D[rPO7,

FEPlO,

A

I-PVP
OVERFLOW

PWD VSL-00033

CD

CL

I
LU

NO TE 10

F~ E\/' -S L -OOO?2

,,,%, 1 11 N[)D>.-; 2. - -T - - I A

I 6 5

NOTE 7

DJV04

j.j PDT

PC

NOTES:
1. VESSELS F LP

3~~~~ R IHWS

Cs P~-OOO4CO 5.ONLY MAIN P!

S OW

P WD VS SL -CC003.3
PIF QUO 22002

EC

VESSEL VENT
. 0 PVP-SCB-00002

VIA EXHAUST HEADER
D--: 8 P -F -CO02 L 0 0

PJM/RFD VENT
'0 VJV-DMST-00002A/B,

E8a P--F 00C21002

4. VESSELS REP-
PASSIVE AIR
PUJRGE III[ V[

5. 071 ETED

6~. CONILNFS 0-
PERMIT AFEC

7. LOCAL SAMPLE
FEP-'VSL-CODI
REMOTE SAMFt

8, 9. DELETED

10. COMPONENTS
* TRAINS- SEE

EVAPCPATOR

11- FORCED PURGE
VESSEL VIAA
AIJR HEADER \I
HYDROGEN MIJ
PIPING, VALV'
A IR SUPPLY.

A 12,13, DELETED

14. P VIS N 2 1

1k AND 4,

lb. R :- IC) 2415

16- FEP-SFP-OCO()0
1FEED INTCO AN0
A I ERNA I LE
JJtMPE :R CONNE

17, REVISION 35
S OFF-SHELLICC

[ PV04 AND RL

HOLL ORE
NONE

A
PPR rN[)FNSATF

G8 PF-00U4 0 2

EXCESS ' LCYCLLS
TO FRP-VSL-000 B .3

WASTFE FEED
TO EE?-SEP-OODO1A/B

->FEO1 L E T-?0C40u

CLEAN PRCLCt';
C ONCE N9D
-0 ELD-TK-0CCC6A/B

-(FEP2- F8 FPTF-000,Q220D4

11 )

"F P-OROCD6A/ 3

PWD-VS -003 _

- B8 PT-009D220 ):

4 3

R E--FEEREN
NONE

DW G 0__

24590-PTF- M5-V17T -0

2 45 90- PTF -,A5 -V17T- 0

Please note that source, s
as defined in the AtomicE
at the U. S. Departmento
DOE acting pursuant to
pursuant to AEA, it has
authority to regulate SOL
materials at DOE-ownedr
herein on radionuclides
purposes only.

3 EV[SED PER NOV--
2 EV1SLO PR NOV-

C

PR-,

ISSUED FCR OESLGN

PRO,(;[ No. 24591)
SIrE HANFORD

issup By ~_--__- _Fto'- poG ± _ 200F
'SSUE STAMI HUL[;NG No. T

b Y DAIL

ORICINATDR NDiWA-(, RAvNOND 7/6E/2

CHEC<ER HALL, JO-\ C. 7/'6/02

APPROVER L)JNCAN. GARTH 7/2/902

REVIE"WE'R

CCNTFNT APTLIAHLE 11) TLARA? WXYES[L7NO
ADR NO-. 2459C-PT--DR-PR-1)7-O8 RFV: 0l

SAFETY SCREEN RECLIREDIXJYFS LINO E&NS INIJAL IF IC

SAFETY SCRFN IS RF0URED FOR2
'F SIZE - 44

COMPLTER GENcRAT[D - kl
ORHANGES NQT RERMITTED

7 6
5 4 3 2

H

0

F

E

D

C

B

A

FEP-VS-L-OOO!7B

F L,- P M P71 -

VENT TO 7EP( COND 0002B
ET7TliPTF-00004002

a.A
75A ONEST

Toa-S.!EHAF

-aH T-004 2

I

-r-

I I I

I

--7-

ti

7T
\!01

-- -1-- --



2ALQA-PTF-M!-V1 7T-flfl0f4002 -7 6 5
-... -- v. I..--- - - If I IV

PLANT :TEM NUMBER
DESCREPT ION

BATCH VOLUME
OPERATINO DUTY/C-APACITY

FLF'-RBLR OOOO'A/B
WASTE FEED

E-VAPORATOR
:REBOILER

19 m K
BTU/HR

H
AIR SUPPL-Y E

(CONDENSER ROOM) p
A

VFN- :'ROM FER-'VSL-30021

H-2. 1PTF-00004001 10-

CONDENSATE
FRov EEP-VSI -00005

E2 P7-0000400

AN T I-FOAM
FROM AFH-IK,-OOOO1

~2 PTF-COO2-.3 0

FROM FEP-PMP-OOO1O'A

rH4 P h-00004001,

-0 FEP VSL -00021
-4 PF Fif-000 iooi

WASTE FEEL)
FROM FEP-VSL

FD21 PTF 000

-00017 A/B

D04001 10

ANTI rOAM
FROM AFR-TK-0001
I,-. !PT E-0002300C 4

FROM FEP-PMP-00O11A

1 97 1 PTF- OOGOC 4 O-P lj : fr

It 'FEP-VSL-00022
PT- Q QU4 00: I L-

-FEf L3)

NOTE 16

NO I t 19

>-- I0 1

F . I

--.. ---- -.. - -1 - - -F" -77F - A
-L

3 IIII

FlFP-C0ND-,Q00Q,-2A/B
WASTE FEED EVAPORATOR
INTERCONDENSER

FEP-COND-00003A/B
WASTE FEED EVAPORATOR
AFTrR('OND7, NSER

FEP-SEP-GOOOIA/B
WASIE FEED
EVAPORATOR SEPARATOR
VESSEL

4819 GAL OPERATTON VOLUME

FEP-PMP-00008A/B--
WASTE FEED EVAPORATOR
CONCENTRATE PUMP

50 Gpm )A3

EP-CONF)-00001A/0
WASTE FEED
EVAPORATOR PRIMARY
CONDLNSER

17.2 VM
BTJ/HR

FEP PtVP-00009A/B
WASTE EED
EVAPORATOR
HECIRCI-LATION Pl,.IMP

0. 17 NA IV
B I-U/HR

'l, 0 0 0 G ::M 0.44 MM
BTJ/-IR

71

FEP-rONr,
0 (M A

Pi

PCWF rI-IOND F
U C, D02A

TI

cw
PCW

TI

LiFI E AIR SUPPLY
(C0\JDEt\SFR 'ROOM)A

-- ----- ----
HPS

FC --------

A,
NOTE 4

NOTE 2 FEP06

PCW

PD, EP-COND (Fl

0 0 0 0 1 A PCW
7171 PCW

)SA 
R

NO FE 1?5

1?Iqu I L lz

LFE 2 I

NOTE 22

Lic

D81 CCF 1 P-SEP DIC
p S

(IF 1) (p c C,-T-C) T NOTE 3 -00001A
T

NOT 14 ,

(SIC
P C T C NO I ES 'l, 1.3

r-E- P - R 3 L R
-0000 A

NOTE 18
)ZX

FEP-PMP

FEID-PM.D- 00009A -00008A

FEP08

----------

LIC SIGNAL
'0 FEP-PMP 000074/B

T F - 0 0 0 0 4 T0.1

A3

6)

VESSEL VEN-
TO f--VP-SCB-OOCjO2
VTA FXHAUST HEADER

F E =PC9 PTF-00021004----Q E P 0 1 >-

JPPLY
-.ZR ROOM)

/ c V

FEP (, ()ND <//Cv
0 0 0 0,7-j B P C"Ov

p I
N T '4 3

F F P - C 0 N D- p C w
F

0 00023 
1

T, <Pcw
14A TI

CONDENSATE
FO FEP VE)L C0005

CONCENTRA P l
I .J LAG 57ORACE/
ALP-VSL 0002/4

FEP19 E8

CONCENTRATETO LAG TORAGL/, ,
FRP-VS-L-00002A

P 2O F P T 070

(-"ONCENTRATE REC,"LES
NOTE 26 0 FRP-VSL-000,( V/ B I A

G8 PTF-OC003

R L I - -L R L--- N C

N' 'N E
1-17 ' PTF-000040,01

LE I

FCr

La

11 2

, 7-FP06

D-COND
D () () I -B

I

PCWI 8 t
PCW

FEF
p_)l

-0-c
"Xxxxxxx

PSA

NOT7 15f ---- -- - --- ---- -- r. Zz

OFI
LAJ>

NOTE 22

L.-C ---

HPS F E P - E P DICFl PC TC

NOTE 31 -goo-01B
t,- -4 'j N TE 14

3-

p N07, ES 11, 1

R H L R
00001B

NCTF 'S

E p - P M P
F E P P 0 0 0 0 B Ci 0 0 0 18 E31

NnTF 1R

i
I-

1--e
EVA71ORA- OR CON-,FNTRATE
TO UFP-VSL-rr,)OOIA/B

FPO E8 PTF-00009

EF E IPO 8

NOTE 12

- I

3 REVISED PN NOTE
OTE2 REVISED P-ER N

i t ISSUED FPCESMN.
IV'

jPRCJECT Nu.

ISSUL-g 13y '51 TE11,31a.
AREA

ISSUF SIAW BUIDING No.

2459D

HAWOR)

2 0 CE
10

BY DA IrF

CRIGNA!CR NC.VAK, R YVOND 7/11/02

C' H E C K -- R HA-L, JCI-N C. 7/15/02
DUMCM, CA: TH

'PPROVLR 7/19/02

EVIDER

CCNTENT APz'Ll--ABLE TO APIRV) J-X --YESL-7 ()

AD'? NO. 2459Q-PTF-AUR-zlR-03 OIR RFV.
. S I ETY SCUN RL WRIPMYFS ON 1 01 MS iNfl-Al IF Yfs AYI

ru 1/I

LN
'E SiZE - A

"OWUIER GLNERVED -
,I-ANCES NOT PFFMITT-F

AFETY SCREEN IS R -DUIRED --N
DRAWING TYPES IDENTIFIEJ IN 2
24 590

F ', J 14 -'( N 12, 2 0 3

NOTES:

1- DELETED

2. CONDENSERS 71
RAROMETRIC Hf

3. VLSSE:LS FEP-
FEP- PIVFI-0000
DURPOSE OF P

4. C-7/R3 ROOM A

!D - ONI--Y MAIN PRi

ii. THE RECIRCULt

12. PROCESS COND
CC\L',ENSLH (F L
CAP461LITY T'
TO "PF(-Y(-l F" (
SEPARATOR VE
LVAPORA: ION.
SEPAR, TOR VE

13. INDIREC, MEA
BE MAD"- --ASE'
PUMP PERFORM

'A'ASTE FFFF) F
,SEE ENGINLER
FOR DETAILS).
TRAIN ARE LAE
"'A" OR fl"). SF1
OF THE T"110 E

15. FORCFD PURCE
I'VIFIGATION. F(
0 IHL VESSE

A 7SER%,"C' 

AIR
iR 01 HYFR(
,NCLJDF TIE F

ORCED PUNGF.,
THE" PATH OF
--IYERCC-FN THA

16. IHE REL301ER
VESSEL REQUIF

17. -ONTFNTS OF
DERMIT AFF[C-

18. RADIOACTIVITY
SYSTEM TO P

19. .-SOLA I ION VAL
TO PREVENT B
S)YSTFM TO Sl-
STEAV FLOW.

20, 21. DELETEU
3

22. TEMPER4T,.)RE
CONTROLLER A
FROM THE ; EB

23. ULFTED

24. R V ION IN
-LET

MODIFIED 245
AND 00022 70

25. REFER TO 24E4

26. FEP-SFP-00001FEED INTO AN0FEED AN6 . F - SALTERNAI IVE
E 

R 
F 
P

J:UMPERCONNFE1:00, L 1)

3 

'1

27. 7R7VISION 3: TI
JDDATED OFF-I NTCT0DEVISED/ADDEI

P F

NONEAIR SUPPLY E NOTE 19

,CONDEN'--) k ROO 11) A

N-1- FROM FEP-VS -0007 2

H
E ATR SU

'A CONOENSE

NOTE 4



24590-PTF-MS-FEP-QQOS

PWD-R-00002
PLANT WAS11 TACK

16 ECOINI RACK

150IN LX41IN WXRIOBIN

0023

PWD
-0 - - - - -

PWD-RK-00002

NOTF 4

FF-ZS-00054 S11C N

IT

f - I( , I I,0024 0023 (N (V)

'F P PWD PWD PWD -

PWD-ZS-669E1-SI1C-03,- PWD SIR 0110616 L

FEP-V10922 V-TRO71h PWD V ,39776

ID) A

0053 0 0 52

IPWD I WD

00b2
PWD

PWD-7S-66

IPW-V-1000o7
I NOTF2

5910-3110-04

(DI ~

Y \/

00525
~~2

IWO WL 01829-SlIC-OT

IPWD PLD

4 PROCESS CONDINSAKE
RLD -ZS-06563- S 110-04 4

.- -. - 'IF -M -fiLO-00004 3
N22

,PWD_ DIW

4 JDEMIN AATER __

t N23 DEW-W -O390-S~C-03 PTF 446-01-

H

PWO-V-100B FL 

CD)

Dl . -4

I HOLD 3

OWl! JS-O00 OSRC 02 Pw; JS 0032-511:-02 P'l 5' )
( ($FT-6-PW-0004 2

PWO-V40320~ 4O37, Cx

0802 A

I IIr

(N

C

C

CL

--- -r

IC

CDC

L C

L9 Lo

N2

CD

0L

4

CDC--C

Lj0 C ICJ n
ZC L L iJ CC

T.i~
LC

t
J I W~

C co U-

CL-F ~ i

/ ~

.---.-.

C

C-1

003/cc

C

It

N04

I-

L/C/ ..

CMV I

-'U 2
(N
~C'i

it/C
(V~C
~

C-

C:)

, L

F--

0
0

tIc-C

c-it

It

IC

OBOA 08013
lX(I

I I
I I
I I

I I
I I

C

01

901

;L), Li

C-)

YV

..I ______

C-

I
0802

NOE ______________

L2

Li

C-3 4

--

IC-N

CDA

C-

-1

DO

(D

I /YECJ050 \

C03/4-801

9)

YV 7

3C

II iiFi

C)

C

C I?
0 III C

-r
co

C-i

C/) 0

C 4
C, C

C)C

C-

CLU

~IL

CD

C

C,

C)

C,

Yv

/c \m

\VlY I

' -V

L-) C0

C
C

I-

7>

C)

N I
Di I
C) I
C

C

C:)

C4

Cr'

V)

Cr

c::
0 1

Nil

Z4

C

N.62

rr 7S 000-34 S11C-04
------- ---7

I 'I TS:P ZS3 COO$4-ST1OC-04

1 1 -1 1 1 1 1 F F 11I1
OC)

c .L

0D

C

Lo
~~~~~1

In

C)

C,

N12

CDi

:2

CD

C):

LU J

C

C-)

CL

C'

CL ______

CD

CD

C

I?

C

CDS

an
c

CL

C
C-)

C

L-

C)

to

m04

C

C-

'C

C

C

C

U)

C-

C'

C>

'C-

N15

C;

C

C)

C-

co1

0L

FNO] 'N62FN6 1

NOTE' '
1YW 4 Pt

6p

0
C

-C

Co

C
C --7

It1

00

Ln
CD
C

C

cl
w
L-

~1

FEP-VSL -0001]B

N.01
N02 'N61

4-

C

i

CD

C

NT-

CD)

C C)

Ct- L-

CC

_____C14

CL

I 19

C

0)

Cr
C

-C

0

-C-

C
ozc

Lo

0Y)

'ii

LL

C-)

N20

C)

C Ci

0 F-

'ci

C)

it

C

0c-i

,M'13 -

- 'K

K~i

1-03

NOTE 15
lYP 2 Pi

tCD

CD

K~

C

H-

0

C)
0

(V)

CD

V)

a-C

C)

C- a
U;

KuM C

L'4

C

co)

OO/4BE

C"D

C

CN

7D,
-J -

-C IL

L
CD-
E)

co

C
CP >

HOLD/C
1. DELETED,

2. DELETED

UIL''ODPEI

AND OPERA]
SO)FTWARE F
S .1 A DRA -OF

2. FO7, PERkIS'
SYSTEMS (T
SPEICF ilA IP

F'[P -VSL -00005

Q
QUALITY CIE&KNATIII

NOTE 1S5
YP 4 PL

FEP-VSL-OOO17A

4 REVISED 9ER
3s kO-VISED 7I

-2 YAJ0R KRUT

0 tILL H R
REV

PROJEC Nc. 124]9y
13MO 6*g8Y l 1L HANFORD

AN A ZIJI

ISSU[ S-AM
t  BULD:NG No. 10

BY CATE

ORIGINATOR ARNCH"VEL> t' '

0I-ICKLP V PT 72I.

APRROVFR QC5+ I VOIKz1l/ 2 /1037

REV-FWFR N 0N,

CONTENT APPLICASLE TO ALARM? RJYES-NO

ADR NO. TC/00 -PTF AIRJ C 1250 RE -V:

SAFETY SCREEN R[OUIREDIXPESfNOFIN INIIIIFYS

C; 7LSDT.DJCK - 2 8 7 I 6 5 4 3 SAFETY SCREEN IS REOUIRFED FOR
DRAWING TYPES IDLNI IFILl! IN 2
2459--wTPCPT-SREC--002 ______

7 6 5 4 5 2

NOTES:
1. SEE DRAWv:N

24590-WIP-
LFCZIFND AND

2. DR SlED

65. VAi yES IN]

4-. REAGENT/PL
S TATION.

5. DELETED

F6. PIPE SLEEVI
INACCESS TB'TO0 MIl/AlI
DE TERMTNE[
PlVE/SzEEVI
ETRE-RA FED
INTEGRITY

7CONTENTSC
AFEEC f WN?.

8. THE PHLSSL
COMAPONENT
QUALITY '.E
0 1 HFRVVJSE

9. FLUSH CON!
S' ALL NC! '

10. St A DOW) S-H
SAI L I Y, WIL

11. DELETED

12. REVIS;ION 2
2459C0P>- -
PIREPLliNE NN
P1-080,5, AD[
IDEN I IF IER

VE-NTS. DELI
N21, N22 AM

13. Ut/SiTED

14. PLVISICIN 32
MODIF1ELD N(
SYSTEM REC

15. P;- ROJTI
VERTICAL DC

16. B'-ACK CEL'
AND VGR \T

4
17. R'VISTON 4A

AIMED C-iEkl
C ONNECTION
REM/ON 1 '/,

G

F

E

D

C

B

A

CCPAPLJTFR qERl
CHANCES NO' TI

44 1

I I

I

i

L-4::,

L33

Cl-

'4

L jt

-- I

N03

lr_ %Ww



7/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

S i
2
3
4
5
6
7
8
9

10
11
12

Part I, Operating Unit Group 10-8.2-1

Drawings and Documents
Operating Unit Group 10-- Appendix 8.2

Pretreatment Building
Piping and Instrumentation Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-POO1, Rev 0 Nitric Acid Recovery Process System Eluate

Contingency Storage Vessel

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-P0002, Rev 0 Nitric Acid Recovery Process System

Recovered Nitric Acid Vessel

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-P0003, Rev 0 Nitric Acid Recovery Utility Services - PSA

Rack

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-P0004, Rev 0 Nitric Acid Recovery Utility Services - PSA

Rack

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-P0005, Rev 0 Nitric Acid Recovery Utility Services - Plant

Wash Rack

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-P0008, Rev 1 Nitric Acid Recovery Process System

Evaporator Vessel

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CNP-POO 10, Rev 1 Nitric Acid Recovery Process System

Rectifier and Condensers

2459-PT-M6CXP-000, Rv 0 Piping & Instrumentation Diagram Cesium
2459-PT-M6CXP-OOO, Rv 0 Ion Exchange Process Vessels System

2459-PT-M6CXP-000, Rv 0 Piping & Instrumentation Diagram Cesium
2459-PT-M6CXP-000, Rv 0 Ion Exchange Columns System
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24590-PTF-M6-CXP-PO003, Rev 0 Piping & Instrumentation Diagram Cesium
Ion Exchange Columns System

24590-PTF-M6-CXP-PO005, Rev 0 Piping & Instrumentation Diagram Cesium
P RIon Exchange Utility Services - PSA Rack

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CXP-P0007, Rev 0 Ion Exchange Utility Services - Plant Wash

Rack

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CXP-POO 10, Rev 0 Ion Exchange Treated LAW Collection

Vessels System

24590-PTF-M6-CXP-POO11, Rev 0 Piping & Instrumentation Diagram Cesium
Ion Exchange Utility Services - PSA Rack

24590-PTF-M6-CXP-PO012, Rev 0 Piping & Instrumentation Diagram Cesium
Ion Exchange Utility Services - PSA Rack

Piping & Instrumentation Diagram Cesium
24590-PTF-M6-CXP-POO13, Rev 0 Ion Exchange Utility Services - Plant Wash

Rack

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00001001, Rev 0 Feed Evaporation Process System Evaporator

Feed Vessel FEP-VSL-00017A

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00001002, Rev 0 Feed Evaporation Process System Evaporator

Feed Vessel FEP-VSL-00017B

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00002001, Rev 0 Feed Evaporation Process System Separator

FEP-SEP-00001A

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00002002, Rev 0 Feed Evaporation Process System Reboiler

FEP-RBLR-00001A

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00002003, Rev 0 Feed Evaporation Process System Pump FEP-

PMP-00008A

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00003001, Rev 0 Feed Evaporation Process System Condensate

Collection FEP-VSL-00005

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00003002, Rev 0 Feed Evaporation Process System Condensers

FEP-COND-00001A/2A/3A
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Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00004001, Rev 0 Feed Evaporation Process System Separator

FEP-SEP-00001B

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00004002, Rev 0 Feed Evaporation Process System Reboiler

FEP-RBLR-00001B

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00004003, Rev 0 Feed Evaporation Process System Pump FEP-

PMP-00008B

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00005001, Rev 0 Feed Evaporation Process System Condensers

FEP-COND-00001B/2B/3B

24590-PTF-M6-FEP-00006001, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

24590-PTF-M6-FEP-00006002, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

24590-PTF-M6-FEP-00006004, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

24590-PTF-M6-FEP-00007001, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

24590-PTF-M6-FEP-00007002, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

24590-PTF-M6-FEP-00007003, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

24590-PTF-M6-FEP-00007004, Rev 0 Piping & Instrumentation Diagram Waste
Feed Evaporation Utility Services PSA Rack

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FEP-00008, Rev 4 Feed Evaporation Utility Services Plant Wash

Rack

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FRP-00001, Rev 3 Feed Receipt Vessels (FRP-VSL-00002A and

FRP-VSL-00002B)

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FRP-00002, Rev 3 Feed Receipt Vessels FRP-VSL-00002C and

FRP-VSL-00002D

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FRP-00003, Rev 3 Feed Receipt Process System FRP-PMP-

00001 and FRP-PMP-00002A
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24590-PTF-M6-FRP-00005, Rev 3 Piping &Instrumentation Diagram Waste Feed
Receipt Utility Systems - PSA Rack

24590-PTF-M6-FRP-00006, Rev 3 Piping & Instrumentation Diagram Waste
P RFeed Receipt Utility Systems - PSA Rack

24590-PTF-M6-FRP-00007, Rev 3 Piping & Instrumentation Diagram Waste
P RFeed Receipt Utility Systems - PSA Rack

24590-PTF-M6-FRP-00008, Rev 3 Piping & Instrumentation Diagram Waste
P RFeed Receipt Utility Systems - PSA Rack

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FRP-00009, Rev 3 Feed Receipt Utility Systems -Plant Wash

Rack

Piping & Instrumentation Diagram Waste
24590-PTF-M6-FRP-00010, Rev 3 Feed Receipt Utility Systems -Plant Wash

Rack

Piping &Instrumentation Diagram HLP
24590-PTF-M6-HLP-P0001, Rev 1 System HLW Lag Storage and Blending

Process Vessel HLP-VSL-00027A/B

Piping & Instrumentation Diagram HLP
24590-PTF-M6-HLP-P0002, Rev 1 System HLW Feed Receipt Vessel HLP-VSL-

00022

Piping & Instrumentation Diagram HLP
24590-PTF-M6-HLP-P0003, Rev 1 System HLW Feed Blending Process Vessel

HLP-VSL-00028

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005001, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00033

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005002, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00033

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005003, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00033

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005004, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00033

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005005, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00033
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Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005006, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00033

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00005007, Rev 0 Storage and Feed Blending Process System

Vessel PJM HLP-VSL-00027A/B

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006001, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00035

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006002, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00035

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006003, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00035

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006004, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00035

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006005, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00035

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006006, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00035

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00006007, Rev 0 Storage and Feed Blending Process System

Vessel PJM HLP-VSL-00027B/28

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007001, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00036

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007002, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00036

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007003, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00036

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007004, Rev 0 Storage and Feed Blending Process System

I Utility Services PSA-RK-00036
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Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007005, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00036

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007006, Rev 0 Storage and Feed Blending Process System

Utility Services PSA-RK-00036

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00007007, Rev 0 Storage and Feed Blending Process System

Vessel PJM HLP-VSL-00022

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00009001, Rev 0 Storage and Feed Blending System Plant

Wash Rack PWD-RK-00005

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00009002, Rev 0 Storage and Feed Blending System Plant

Wash Rack PWD-RK-00005

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00009003, Rev 0 Storage and Feed Blending System Plant

Wash Rack PWD-RK-00005

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00010001, Rev 0 Storage and Feed Blending System Plant

Wash Rack PWD-RK-00006

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00010002, Rev 0 Storage and Feed Blending System Plant

Wash Rack PWD-RK-00006

Piping & Instrumentation Diagram HLW Lag
24590-PTF-M6-HLP-00010003, Rev 0 Storage and Feed Blending System Plant

Wash Rack PWD-RK-00006

Piping & Instrumentation Diagram PTF
24590-PTF-M6-PIH-P0001, Rev 0 Mechanical Handling, Hot Cell Maintenance

Cave P-0123A Utilities, System PIH

24590-PTF-M6-PJV-00001, Rev 3 Piping & Instrumentation Diagram Pulse Jet
Ventilation System Air Racks to Demisters

Piping & Instrumentation Diagram Pulse Jet
24590-PTF-M6-PJV-P0002, Rev 0 Ventilation System Inlet Header to Demister

Outlet

Piping & Instrumentation Diagram Pulse Jet
24590-PTF-M6-PJV-P0004, Rev 0 Ventilation System Utility Service Plant Wash

Rack

Part III, Operating Unit Group 10-8.2-6
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Piping & Instrumentation Diagram
24590-PTF-M6-PVP-00002, Rev 3 Pretreatment Vessel Vent Process System

Exhaust from Vessels

Piping & Instrumentation Diagram
24590-PTF-M6-PVP-P0004, Rev 0 Pretreatment Vessel Vent Process System

VOC Oxidation Unit to Fans

Piping & Instrumentation Diagram Process
24590-PTF-M6-PVP-P0009, Rev 0 Vessel Vent System Demineralized Water

Rack

Piping & Instrumentation Diagram
24590-PTF-M6-PVP-POO17, Rev 0 Pretreatment Vessel Vent Process System

Caustic Scrubber to HEMEs

Piping & Instrumentation Diagram
24590-PTF-M6-PVP-00018001, Rev 0 Pretreatment Vessel Vent Process System

HEMEs to Primary HEPA Filters

Piping & Instrumentation Diagram

24590-PTF-M6-PVP-000 18002, Rev 0 Pretreatment Vessel Vent Process System
HEME Drain Collection PVP-VSL-
00001/PVP-BULGE-00002

24590-PTF-M6-PWrD-00001, Rev 2 Piping & Instrumentation Diagram Plant Wash
& Disposal System Effluent Collection Tree

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00002001, Rev 0 & Disposal System Effluent Collection PWD-

VSL-00044

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00002002, Rev 0 & Disposal System Effluent Collection PWD-

VSL-00033/00043

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-P0003, Rev 0 & Disposal System Effluent Collection PWD-

VSL-00015 and 00016

Piping and Instrumentation Diagram Plant
24590-PTF-M6-PWD-00005, Rev 3 Wash & Disposal System Effluent Collection

Headers Drains

Piping and Instrumentation Diagram Plant

24590-PTF-M6-PWD-00006, Rev 2 Wash & Disposal System Plant Wash &
Disposal System Effluent Collection Headers,
Overflows
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Piping & Instrumentation Diagram System
24590-PTF-M6-PWD-00007, Rev 3 PWD Plant Wash & Disposal Effluent

Collection Header Bulge & Rack Drains

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00008, Rev 3 & Disposal System C5/R5 Process Cell

Sumps

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-P0009, Rev 0 & Disposal System C5/R5 Process Cell Sumps

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00010, Rev 3 & Disposal System C3/R3/C5/R5 Process Cell

Sumps

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-P0011, Rev 0 & Disposal System C3/C5 and C5 Area Floor

Drains

Piping &Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00012, Rev 2 & Disposal System C3/R3 and C5/R5 Cell

Sumps

24590-PTF-M6-PWD-P00I4, Rev 0 Piping &Instrumentation Diagram Plant Wash
& Disposal System C5/R5 Hot Cell Sumps

24590-PTF-M6-PWD-P00 18, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-P0019, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-P)WD-00020001, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWrD-00020002, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00020003, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00020004, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PW'D-00020005, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00020006, Rev 0 & Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00021001, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack
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24590-PTF-M6-PWD-00021002, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00021003, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-0002 1004, Rev 0 & Disposal Utility Services - PSA Rack

24590-PTF-M6-PWVD-00021005, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWrD-00021006, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWrD-00023001, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00023002, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00023003, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00023004, Rev 0 & Disposal Utility Services - PSA Rack

24590-PTF-M6-PWrD-00023005, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PW'D-00024001, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWrD-00024002, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00024003, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00024004, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00024005, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00024006, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00024007, Rev 0 & Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00025001, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

Part III, Operating Unit Group 10-8.2-9
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Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00025002, Rev 0 & Disposal Utility Services - PSA Rack

24590-PTF-M6-PWVD-00025003, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWD-00025004, Rev 0 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

24590-PTF-M6-PWID-00026, Rev 2 Piping & Instrumentation Diagram Plant Wash
& Disposal Utility Services - PSA Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-P0029, Rev 0 & Disposal Utility Services - Plant Wash

Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00033, Rev 2 & Disposal Utility Services - Plant Wash

Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-P0034, Rev 0 & Disposal Utility Services - Plant Wash

Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00041, Rev 3 & Disposal System C2 Area Floor Drains

Collection Vessel

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00043, Rev 3 & Disposal System C3 Area Floor Drains (El

0-0 thru 56-0)

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00044, Rev 3 & Disposal System C3 Area Floor Drains (El

0-0 thru 56-0)

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-P0046, Rev 0 & Disposal Utility Services - Plant Wash

Rack

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00050, Rev 2 & Disposal System Secondary Containment

Leak Detection System

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00051, Rev 2 & Disposal System Secondary Containment

Leak Detection System

Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00057, Rev 4 & Disposal System Underground Transfer

Lines
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Piping & Instrumentation Diagram Plant Wash
24590-PTF-M6-PWD-00058, Rev 4 & Disposal System Underground Transfer

Lines

Piping & Instrumentation Diagram Ion
24590-PTF-M6-RDP-00001, Rev 3 Exchange Spent Resin Collection &

Dewatering Process

Piping & Instrumentation Diagram Ion
24590-PTF-M6-RDP-00002, Rev 4 Exchange Spent Resin Collection and

Dewatering

Piping &Instrumentation Diagram Ion
24590-PTF-M6-RDP-00006, Rev 3 Exchange Spent Resin Collection and

Dewatering Utility Systems - PSA Rack

Piping & Instrumentation Diagram
24590-PTF-M6-RLD-00001, Rev 2 Radioactive Liquid Waste Disposal System

Process Condensate RLD-TK-00006A/B (Q)

Piping & Instrumentation Diagram

24590-PTF-M6-RLD-00002, Rev 3 Radioactive Liquid Waste Disposal System
Process Condensate RLD-PMP-0001 A/B,
12A/B & 14A/B

Piping & Instrumentation Diagram
24590-PTF-M6-RLD-00003001, Rev 0 Radioactive Liquid Waste Disposal System

Effluent Collection RLD-VSL-00017A

Piping & Instrumentation Diagram
24590-PTF-M6-RLD-00003002, Rev 0 Radioactive Liquid Waste Disposal System

Effluent Collection RLD-VSL-000 1 7B

Piping & Instrumentation Diagram
24590-PTF-M6-RLD-00003003, Rev 0 Radioactive Liquid Waste Disposal System

Effluent Collection RLD-PMP-00005A/B

Piping & Instrumentation Diagram
24590-PTF-M6-RLD-00004, Rev 2 Radioactive Liquid Waste Disposal System

Process Condensate Distribution

Piping & Instrumentation Diagram
24590-PTF-M6-RLD-00006, Rev 3 Radioactive Liquid Waste Disposal System

Plant Wash

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00001001, Rev 0 LAW Concentrate Storage System TCP-VSL-

00001
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7/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00001002, Rev 0 LAW Concentrate Storage System TCP-VSL-

00001

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00002001, Rev 0 LAW Concentrate Storage Process System

Utility Rack PSA-RK-00001

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00002002, Rev 0 LAW Concentrate Storage Process System

Utility Rack PSA-RK-00001

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00002003, Rev 0 LAW Concentrate Storage Process System

Utility Rack PSA-RK-00001

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00002004, Rev 0 LAW Concentrate Storage Process System

Utility Rack PSA-RK-00001

Piping and Instrumentation Diagram Treated
24590-PTF-M6-TCP-00002005, Rev 0 LAW Concentrate Storage Process System

PJMs TCP-VSL-00001

Piping & Instrumentation Diagram Treated
24590-PTF-M6-TLP-00001, Rev 3 LAW Evaporation Process System LAW SBS

Condensate Receipt TLP-VSL-00009A & 9B

Piping & Instrumentation Diagram Treated

24590-PTF-M6-TLP-P0002, Rev 0 LAW Evaporation Process System
Condensers & Condensate Collection TLP-
VSL-00002

Piping & Instrumentation Diagram Treated
24590-PTF-M6-TLP-P0003, Rev 0 LAW Evaporation Process System Separator

TLP-SEP-00001

24590-PTF-M6-TLP-PO05, Rev 0 Piping & Instrumentation Diagram Treated
'P LAW Evaporation Utility Services PSA Rack

24590-PTF-M6-TLP-PO006, Rev 0 Piping & Instrumentation Diagram Treated
LAW Evaporation Utility Services PSA Rack

Piping & Instrumentation Diagram Treated
24590-PTF-M6-TLP-P0007, Rev 0 LAW Evaporation Utility Services Plant Wash

Rack

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001001, Rev 0 Ultrafiltration Process System Feed

Preparation Vessel UFP-VSL-OOOO1A
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Waste Treatment and Immobilization Plant

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001002, Rev 0 Ultrafiltration Process System Bubblers UFP-

VSL-00001A

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001003, Rev 0 Ultrafiltration Process System UFP-PMP-

00041A and UFP-HX-00041A

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001004, Rev 0 Ultrafiltration Process System Feed

Preparation Vessel UFP-VSL-OOOO1B

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001005, Rev 0 Ultrafiltration Process System Bubblers UFP-

VSL-00001B

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001006, Rev 0 Ultrafiltration Process System UFP-PMP-

0004 1B and UFP-HX-00041B

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-00001007, Rev 0 Ultrafiltration Process System Feed

Preparation Header UFP-VSL-0000 lA/B

Piping &Instrumentation Diagram
24590-PTF-M6-UFP-P0002, Rev 0 Ultrafiltration System Vessel UFP-VSL-

00002A

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-P0003, Rev 0 Ultrafiltration System Vessel UFP-VSL-

00002B

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-P0004, Rev 1 Ultrafiltration Permeate Collection System

Vessels UFP-VSL-00062A/B/C

24590-PTF-M6-UFP-PO005, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

24590-PTF-M6-UFP-P0006, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

24590-PTF-M6-UFP-P0007, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

24590-PTF-M6-UFP-P0008, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

24590-PTF-M6-UFP-P0009, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

Part III, Operating Unit Group 10-8.2-13
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Waste Treatment and Immobilization Plant

24590-PTF-M6-UFP-POO 10, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

24590-PTF-M6-UFP-P00 1, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - PSA Rack

24590-PTF-M6-UFP-POO13, Rev 0 Piping & Instrumentation Diagram
Ultrafiltration Utility Services - HPS Rack

Piping & Instrumentation Diagram
24590-PTF-M6-UFP-P0015, Rev 0 Ultrafiltration Utility Services - Plant Wash

Rack

24590-PTF-M6-UFP-P0016, Rev 0 Piping &Instrumentation Diagram
Ultrafiltration Reagents & Process Air Bulge

24590-PTF-M6-UFP-POO 17, Rev 0 Piping & Instrumentation Diagram (UFP
System)

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-POO0l,"
or "-TPOO1 ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 8.4

Pretreatment Building
General Arrangement Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-PTF-P1-POIT-POOOI, Rev 5 General Arrangement Plan El. 0

24590-PTF-P1-PO1T-P0002, Rev 3 General Arrangement Plan El. 28

24590-PTF-P1-POlT-00003, Rev 3 General Arrangement Plan El. 56

24590-PTF-P1-POIT-00004, Rev 3 General Arrangement Plan El. 77

24590-PTF-P1-POlT-P0006, Rev 2 General Arrangement Plan El. -45

24590-PTF-P1-POlT-P0007, Rev 6 General Arrangement Section A-A

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1 ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-8.4-1
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1 Drawings and Documents
2 Operating Unit Group 10 - Appendix 8.5
3 Pretreatment Building
4 Civil, Structural, and Architectural Criteria and Typical Design Details
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3100 Port of Benton Blvd. Richiand, WA. Appointments for viewing can be
11 scheduled by calling (509) 372-7950.
12

Drawing/Document Number Description

24590-PTF- PER-M-02-006, Rev 5 Sump Data for PT Facility

24590-PTF- PER-M-03-002, Rev 0 Sump & Drain Data at 28 Ft Level for PT Facility

24590-PTF-PER-M-04-002, Rev 0 Sump & Drain Data at 56 ft. Level for PT Facility

245 90-PTF-PER-M-04-0004, Rev 0 Sump & Drain Data at 77 ft. Level for PT Facility

24590-PTF-PER-M-04-0009, Rev 0 Sump Data for PT Facility - Room P-0 150

RESERVED RESERVED

13
14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
15 or "-TPOO 1") should be used in conjunction with any document change notices issued
16 against them.
17
18 We are currently transitioning from permit documents (which do include a "P" in the last
19 set of numbers) to source documents. At the end of the transition period, permit
20 submittals will contain source documents and will be incorporated into the permit as
21 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
22

Part III, Operating Unit Group 10-8.5-1
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7/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawing and Documents
Operating Unit Group 10 - Appendix 8.6

Pretreatment Building
Mechanical Drawings

The documents listed in the following table are incorporated by reference into this permit

and are subject to the requirements set forth in Part I Standard Conditions, Part II General

Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center

located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be

scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-PTF-MOD-PIH-POO15, Rev 1 Mechanical Data Sheet for PIH-TK-00001

24590-PTF-MO-PIH-PO019001, Rev 0 PTF Vitrification System PIH Design Proposal
Drawing Decon Tank Assembly

24590-PTF-MO-PIH-PO019002, Rev 0 PTF Vitrification System PIH Design Proposal
Drawing Decon Tank Details

24590-PTF-M2-FRP-POO01 Rev 2 Equipment Assembly Drawing for FRP-VSL-
00002A

24590-PTF-M2-FRP-PO002 Rev 2 Equipment Assembly Drawing for FRP-VSL-
00002B

24590-PTF-M2-FRP-P0003 Rev 2 EqimetAsebl0rwigfo2BeVL

24590-PTF-M2-FRP-P0003 Rev 2 Equipment Assembly Drawing for FRP-VSL-
00002C

2459-PTFM2-FP-PO04 Rv 2 Equipment Assembly Drawing for FRP-VSL-
24590-PTF-ME-CP-P000 Rev X00002D

24590-PTF-MED-CNP-P0003, Rev 0 Mechanical Data Sheet for CNP-HX-00002

24590-PTF-MED-CNP-P0004, Rev 1 Mechanical Data Sheet for CNP-HX-00004

24590-PTF-MED-CNP-P0005, Rev 0 Mechanical Data Sheet for CNP-HX-00001

24590-PTF-MED-CNP-POO10, Rev 0 Mechanical Data Sheet for CNP-HX-00003

2459-PT-MEDFEPPOO0, Rv 0 Mechanical Data Sheet for FEP-COND-
00001A

24590-PTF-MED-FEP-PO004, Rev 0 Mechanical Data Sheet for FEP-COND-
00001B

24590-PTF-MED-FEP-PO005, Rev 0 Mechanical Data Sheet for FEP-COND-
00002A



7/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

24590-PTF-MED-FEP-PO006, Rev 0 Mechanical Data Sheet for FEP-COND-
00002B

24590-PTF-MED-FEP-PO007, Rev 0 Mechanical Data Sheet for FEP-COND-
00003A

24590-PTF-MED-FEP-P0008, Rev 0 Mechanical Data Sheet for FEP-COND-
00003B

24590-PTF-MED-FEP-P0009, Rev 0 Mechanical Data Sheet for FEP-RBLR-00001A

24590-PTF-MED-FEP-POO10, Rev 0 Mechanical Data Sheet for FEP-RBLR-OOOO1B

24590-PTF-MED-TLP-P0001, Rev 0 Mechanical Data Sheet for TLP-COND-00001

24590-PTF-MED-TLP-00002, Rev 4 Mechanical Data Sheet for TLP-COND-00002

24590-PTF-MED-TLP-00003, Rev 4 Mechanical Data Sheet for TLP-COND-00003

24590-PTF-MED-TLP-P0004, Rev 0 Mechanical Data Sheet for TLP-RBLR-00001

24590-PTF-MKD-PVP-P0002, Rev 2 Mechanical Data Sheet & Equipment
Assembly Drawing for PVP-SCB-00002

24590-PTF-MLD-UFP-PO007, Rev I Mechanical Data Sheet for UFP-FILT-00001A/
1B/2A/2B/3A/3B/Si-S6

24590-PTF-MV-CNP-P0001, Rev 0 Equipment Assembly Drawing for CNP-VSL-
00003

24590-PTF-MV-CNP-P0002, Rev 1 Equipment Assembly Drawing for CNP-VSL-
00004

24590-PTF-MV-CNP-P0005, Rev 0 Equipment Assembly Drawing for CNP-VSL-
00001

24590-PTF-MV-CXP-POOO1, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00001

24590-PTF-MV-CXP-PO002, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00004

24590-PTF-MV-CXP-P0003, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00005

24590-PTF-MV-CXP-PO008, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00026A

24590-PTF-MV-CXP-P0009, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00026B

24590-PTF-MV-CXP-P0010, Rev 0 Equipment Assembly Drawings for CXP-VSL-
00026C

24590-PTF-MVD-CNP-P0003, Rev 1 Mechanical Data Sheet for CNP-VSL-00003

Part III, Operating Unit Group 10-8.6-2



Waste Treatment and Immobilization Plant

24590-PTF-MVD-CNP-P0006, Rev 0 Mechanical Data Sheet for CNP-EVAP-00001

24590-PTF-MVD-CNP-P0007, Rev 2 Mechanical Data Sheet for CNP-VSL-00004

24590-PTF-MVD-CNP-POO1O, Rev 0 Mechanical Data Sheet for CNP-VSL-00001

24590-PTF-MVD-CXP-P0007, Rev 0 Mechanical Data Sheet for CXP-VSL-00001

24590-PTF-MVD-CXP-POO15, Rev 0 Mechanical Data Sheet for CXP-VSL-00004

24590-PTF-MVD-CXP-P0016, Rev 0 Mechanical Data Sheet for CXP-VSL-00005

24590-PTF-MVD-CXP-P0021, Rev 1 Mechanical Data Sheet for CXP-VSL-00026A

24590-PTF-MVD-CXP-P0022, Rev 1 Mechanical Data Sheet for CXP-VSL-00026B

24590-PTF-MVD-CXP-P0023, Rev 1 Mechanical Data Sheet for CXP-VSL-00026C

24590-PTF-MVD-FEP-P0001, Rev 2 Mechanical Data Sheet for FEP-VSL-00017A

24590-PTF-MVD-FEP-P0002, Rev 2 Mechanical Data Sheet for FEP-VSL-00017B

24590-PTF-MVD-FEP-P0003, Rev 1 Mechanical Data Sheet for FEP-VSL-00005

24590-PTF-MVD-FEP-P0006, Rev 3 Mechanical Data Sheet for FEP-SEP-00001A

24590-PTF-MVD-FEP-P0007, Rev 2 Mechanical Data Sheet for FEP-SEP-00001B

24590-PTF-MVD-FRP-00005, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-A

24590-PTF-MVD-FRP-00006, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-B

24590-PTF-MVD-FRP-00007, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-C

24590-PTF-MVD-FRP-00008, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-D

24590-PTF-MVD-HLP-P0006, Rev 1 Mechanical Data Sheet for HLP-VSL-00022

24590-PTF-MVD-HLP-P0007, Rev 1 Mechanical Data Sheet for HLP-VSL-00027A

24590-PTF-MVD-HLP-P0008, Rev 1 Mechanical Data Sheet for HLP-VSL-00027B

24590-PTF-MVD-HLP-P0009, Rev 1 Mechanical Data Sheet for HLP-VSL-00028

24590-PTF-MVD-PJV-P0003, Rev 0 Mechanical Data Sheet for PJV-VSL-00002

24590-PTF-MVD-PVP-P0001, Rev 0 Mechanical Data Sheet for PJV-VSL-00001

24590-PTF-MVD-PWD-P0001, Rev 3 Mechanical Data Sheet for PWD-VSL-00033

24590-PTF-MVD-PWD-P0002, Rev 3 Mechanical Data Sheet for PWD-VSL-00044

24590-PTF-MVD-PWD-P0003, Rev 2 Mechanical Data Sheet for PWD-VSL-00043

24590-PTF-MVD-PWD-P0010, Rev 1 Mechanical Data Sheet for PWD-VSL-00046

24590-PTF-MVD-PWD-P001 1, Rev 3 Mechanical Data Sheet for PWD-VSL-00015

24590-PTF-MVD-PWD-P0012, Rev 3 Mechanical Data Sheet for PWD-VSL-00016

Part 1II, Operating Unit Group 10-8.6-3
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Waste Treatment and Immobilization Plant

24590-PTF-MVD-RDP-P0005, Rev 1 Mechanical Data Sheet for RDP-VSL-00002A

24590-PTF-MVD-RDP-P0006, Rev 1 Mechanical Data Sheet for RDP-VSL-00002B

24590-PTF-MVD-RDP-P0007, Rev 3 Mechanical Data Sheet for RDP-VSL-00002C

24590-PTF-MVD-RDP-P0008, Rev 0 Mechanical Data Sheet for RDP-VSL-00004

24590-PTF-MVD-RLD-P0005, Rev 3 Mechanical Data Sheet for RLD-VSL-0007A

24590-PTF-MVD-RLD-P0006, Rev 3 Mechanical Data Sheet for RLD-VSL-00017B

24590-PTF-MVD-TCP-P0002, Rev 2 Mechanical Data Sheet for TCP-VSL-00001

24590-PTF-MVD-TLP-P0002, Rev 2 Mechanical Data Sheet for TLP-VSL-00009A

24590-PTF-MVD-TLP-P0002, Rev 2 Mechanical Data Sheet for TLP-VSL-00009B

24590-PTF-MVD-TLP-00004, Rev 1 Mechanical Data Sheet for TLP-VSL-00002

24590-PTF-MVD-TLP-P0005, Rev 2 Mechanical Data Sheet for TLP-SEP-00001

24590-PTF-MVD-UFP-P0005, Rev 1 Mechanical Data Sheet for UFP-VSL-00001A

24590-PTF-MVD-UFP-P0002, Rev 1 Mechanical Data Sheet for UFP-VSL-0000 1B

24590-PTF-MVD-UFP-P0005, Rev 1 Mechanical Data Sheet for UFP-VSL-00062A

24590-PTF-MVD-UFP-P0006, Rev 1 Mechanical Data Sheet for UFP-VSL-00062B

24590-PTF-MVD-UFP-P0007, Rev 1 Mechanical Data Sheet for UFP-VSL-00062C

24590-PTF-MVD-UFP-POO14, Rev 0 Mechanical Data Sheet for UFP-VSL-00002A

24590-PTF-MVD-UFP-POO15, Rev 0 Mechanical Data Sheet for UFP-VSL-00002B

24590-PTF-MV-FEP-PO001, Rev 0 Equipment Assembly Drawing for FEP-VSL-
000 17A

24590-PTF-MV-FEP-PO002, Rev 0 Equipment Assembly Drawing for FEP-VSL-
000 17B

24590-PTF-MV-HLP-PO003, Rev 0 Equipment Assembly Drawing for HLP-VSL-
00022

24590-PTF-MV-HLP-PO004, Rev 0 Equipment Assembly Drawing for HLP-VSL-
00028

24590-PTF-MV-HLP-PO005, Rev 0 Equipment Assembly Drawing for HLP-VSL-
00027B

24590-PTF-MV-HLP-PO006, Rev 0 Equipment Assembly Drawing for HLP-VSL-
00027A

24590-PTF-MV-PJV-P0001, Rev 0 Equipment Assembly Drawing for PJV-VSL-
00002

Part III, Operating Unit Group 10-8.6-4



Waste Treatment and Immobilization Plant

24590-PTF-MV-PVP-P0002, Rev 0 Equipment Assembly Drawing for PVP-VSL-
00001

24590-PTF-MV-PWD-POO10 Rev I Equipment Assembly Drawing for PWD-VSL-
00044

24590-PTF-MV-PWD-P0001001, Rev Equipment Assembly Drawing for PWD-VSL-
1 00033 (Sheet 1)

24590-PTF-MV-PWD-POOO1002, Rev Equipment Assembly Drawing for PWD-VSL-
1 00033 (Sheet 2)

24590-PTF-MV-PWD-P0003001, Rev Equipment Assembly Drawing for PWD-VSL-
1 00043 (Sheet 1)

24590-PTF-MV-PWD-P0003002, Rev Equipment Assembly Drawing for PWD-VSL-
1 00043 (Sheet 2)

24590-PTF-MV-PWD-PO005, Rev I Equipment Assembly Drawing for PWD-VSL-
00043

24590-PTF-MV-PWD-PO006, Rev I Equipment Assembly Drawing for PWD-VSL-
00016

Equipment Assembly Drawing for PWD-VSL-
24590-PTF-MV-PWD-P0007, Rev 1 00015

24590-PTF-MV-RDP-P0001, Rev 0 Equipment Assembly Drawing for RDP-VSL-
00002A

24590-PTF-MV-RDP-PO002, Rev 0 Equipment Assembly Drawing for RDP-VSL-
00002B

24590-PTF-MV-RDP-PO003, Rev 0 Equipment Assembly Drawing for RDP-VSL-
00002C

24590-PTF-MV-RLD-POOO0I, Rev 0 Equipment Assembly Drawing for RLD-VSL-
000 17A

24590-PTF-MV-RLD-PO002, Rev 0 Equipment Assembly Drawing for RLD-VSL-
000 17B

24590-PTF-MV-TCP-P0002, Rev 1 Equipment Assembly Drawing for TCP-VSL-
00001

24590-PTF-MV-TLP-P0001, Rev I Equipment Assembly Drawing for TLP-VSL-
00009A

24590-PTF-MV-TLP-PO002, Rev I Equipment Assembly Drawing for TLP-VSL-
00009B

24590-PTF-MV-UFP-P000l, Rev I Equipment Assembly Drawing for UFP-VSL-
00001A

Part 1II, Operating Unit Group 10-8.6-5
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Waste Treatment and Immobilization Plant

24590-PTF-MV-UFP-P0002, Rev 2 Equipment Assembly Drawing for UFP-VSL-
0000-1B

24590-PTF-MV-UFP-PO003, Rev 0 Equipment Assembly Drawing for UFP-VSL-
00002A

24590-PTF-MV-UFP-PO004, Rev 0 Equipment Assembly Drawing for UFP-VSL-
00002B

24590-PTF-MV-UFP-PO005, Rev 0 Equipment Assembly Drawing for UFP-VSL-
00062A

24590-PTF-MV-UFP-PO006, Rev 0 Equipment Assembly Drawing for UFP-VSL-
00062B

24590-PTF-MV-UFP-P0007, Rev 0 Equipment Assembly Drawing for UFP-VSL-
00062C

24590-PTF-MWD-CNP-P0001, Rev 0 Mechanical Data Sheet for CNP-DISTC-00001

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO1 ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-8.6-6
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MECHANICAL DATA SHEET Data Sheet No. 24590-PTF-MOD-PH-POO1 5
PRETREATMENT C M Plant Item No. 24590-PTF-MT-PIH-TK-00001
DECONTAMINATION TANK Revision 1

Proect RPP-WTP Job No. 24590

ription Pretreatment Facili Decontamination Tank Buildin No. 10 3

on Provides a means of decontaminating various plant items for repair or disposal System No. PIH

Associated Drawing No. 2450 PTF-M 014H 00014003 DELETED Supporting Calc No. CCN 054200
24590-PTF-MO-PIH-P0019001

24590-PTF-MO-PH-POO1 9002

24590-WTP-3PS-HDOO-TP001 ISSUED y
Design Criteria " W"" &

Quality Level 1CM ISafety Class INon ITS [Design Temp. 1212*F see notes 1 & 2 AS

Design Life 40 years Seismic Criteria SC-Ill IDesign Press. Atmospheric (0 psig) see note I

Operating Environment
In - Cell Rm. # I P-0123A In Tank Rm.#

Min Max Min Max

Temperature deg F 59 113 59 212 A
Relative Humidity % 5 85 10 100
Radiological Equip. Dose gamma mrad/hr 100 600,000 100 600,000

neutron mrad/hr Negligible Negligible Negligible Negligible

Radiological Classification R5

Contamination Classification C5

Equipment Data
Item

Tank (dry) Weight Ilbf 3,140 (max, dry) Outside Diam in 102

Total Tank (wet) Weight Ibf 17,164 (max, wet) Inside Diameter in 96

Immersed Component (max wei ht) Weight Ilbf 10,000 _ Depth in 48-50
Total Footprint Weight lbf 27,164 (max, wet) Overall Height in 55

Parameters Minimum Maximum co
Ibf

Duty Cycle N/A Continuous

Cycle Time min. Various N/A
Travel/Rotation N/A N/A
Speed ft/min N/A N/A
Special Conditions

Notes:
1. Primary design standard for tank is API 620, tenth edition, February, 2002. /

2. See 24590-PTF-M-PIH-00019002 document for sizing heating system capacity for tank, liquid and contents. /

Issued for permitting; 212*F was
200*F. note 1 clarifies design

I Temp. Added Note 2. J.S L.
ISSUED FOR PERMITTING

05/22/06 0 PURPOSES Alan Rathmacher Paul Meeuwsen Phil Snider David J. Wilsey
Date REV Revisions By Checked Supervisor Approved

Doc Number 24590-PTF-MOD-PIH-P0015 REV 1 Page 1 of 2



MECHANICAL DATA SHEET Data Sheet No. 24590-PTF-MOD-PIH-P0015
PRETREATMENT C A Plant Item No. 24590-PTF-MT-PIH-TK-OOO1
DECONTAMINATION TANK Revision 1

Project RPP-WTP Job No. 24590
Description Pretreatment Facili Decontamination Tank Buildi No. 10
Function Provides a means of decontaminating various plant items for repair or disposal System No. PIH

Materials
Item Material Grade/Type
Tank Stainless Steel 316L
Tank Pads and Baseplate Stainless Steel 316L
Sparge and Jet Pump, By Mechanical Systems Stainless Steel 316L
Sump Strainer Stainless Steel 316L
Lid Stainless Steel 316L
All other components Stainless Steel 316L

Electrical Requirements
Item Volts/Phase/Hertz

Maintenance Requirements
Retrieval Screen, sparge and steam Jet pump shall be attached and remotely removable as a unit using bail identical to lid bail.

Steam supply hoses shall be flexible with Staubli quick connectors for operating using Master/Slave Manipulators.
Plant Wash Supply and Drain connections shall be (flexible) jumpered by buyer.

Decontamination A/R

Additional Requirements

Plant Wash Supply tie-in required (by Buyer)
Plant Steam supply required for sparge and jet pump (by Buyer)

Liquid Waste Disposal tie-in required (by Buyer)

This data sheet provides basic outlines and design objectives to contracted design or fabricated supplier(s) and shall not be used to confirm the
"as built" WTP structure, system or component identified herein. See Vendor information for final configuration provided in conformance to
purchase order.

CONTENTS OF THIS DOCUMENT ARE DANGEROUS WASTE PERMIT AFFECTING.

Doc Number 24590-PTF-MOD-PIl-P0015 REV 1 Page 2 of 2
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24590-PTF-MED-TLP-00002, Rev. 4

PLANT ITEM No.
MEC HAN ICAL DATA SHEET 24590-PTF-ME-TLP-COND-00002

SHELL AND TUBE HEAT EXCHANGER 450PFMEDTP-00002

Project: RPP-WVTP Description: Treated L AW Evaporator Inter-Condenser
Poject No: 24590or P&IDat 24590-PTF-M6-TLP-00002

Process flow diagram: 24590-PTF-M5-VI7T-00005 Manufacturer Name Frama tome ANPi/Graham Manufacturing

General Data
Quality Level 0 (9) fTEMA (Class/Type) B
Seismic Category SC-I Flow Type (Counter current, etc) 8 PASS

Design Code ASME VIII Div I Heat Exchanger Duty Btu/hr 438,064
Code Stamp ~ Jb Heat Exchanger Area ft2  50.7
NB Registration g 1 AT (LMTO/Corrected LMTD) *F 59.8

Thermal/Hydraulic Data __________________

Shell Side Tube Side
Fluid Name IN STEAM OUT IN Cooling Water OUT
Fluid Quantities: Total Ibm/hr 448.3 32,500

Condensable Vapor (In/Out) 404.6 6.4
Liquid N/A 395.2 32,500 32,500
Noncondensable 43.7 43.7 N/A N/A

Temperature (In/Out) *F *90 * 75.0*

S pecific Grav it y N/A N/A 1.000 0.998
Viscosity Cp N/A N/A 2.209 1.875
Molecular W eight 15.02 18.02 N/A N/A
Molecular Weight, Noncondensable 29 29 N/A N/A

S pecific H eat Btu/Ibm-*F N/A N/A 1.000 0.999
Thermal Conductivity Btu/hr-ft-*F N/A J N/A 0.350 0.357
Latent Heat Btu/lbm @ *F N/A _____N/A

Inletpressure 200 Torr
Tube side Velocity ft/s N/A 3.2

Pressure Drop ( Allowed ) 10 mm Hg 1.2 psi
Fouling Resistance (Min) hr-ft2-'F/Btu 0.002

Mechanical Design Data
_________________________Shell Side Tube Side

Design Pressure (Max/Mmn) psig 50 Full Vacuum 100 Full Vacuum

Design Ternperature (Max/Mmn) 'F 378 01500
Corrosion Allowance inch - 0.04 0.04
E rosion Allowance inch N/A N/A

Shell 00 /ID 8 5/8" Overall Dimensions 20 x 13-1/2 x95-
_____________________________(HxWxL) inch 1/8

Total No. of Tubes 43 Tube OD inch 0.750
____________________ ~~Material Data ___________________

Shell SA 240 316L SS Shell Cover SA 240 3161.55
Channel/Bonnet SA 240 3161. SS Channel Cover SA 240 316L 55
T ube SA 213 3161. SS Floating H ead Cover N/A
Stationary Tube Sheet 3161. SS Floating Tube Sheet N/A
Shell Side Gaskets N/A T ube Side Gaskets 31635S Spiral Wound w/ PTFE Filler
Partition Seals N/A Baffles/Supports SA 240 3161. 55
Insulation N/A Forgings (Shell side) SA 182 F316L
Bolting SA 193 OSM & SA 194 2HM F orging s (Cha nnel ) SA 182 F316L



PLANT ITEM No.
MECHANICAL DATA SHEET 24590.PTF-ME-TLP-COND-00002

SHELL AND TUBE HEAT EXCHANGER Data Sheet No.
Mild24590-P TF-MED-TL P-00002

Construction Data (To be determined by the supplier when not specified by the buyer)
Cross Baffle Type Up & Over % Baffle Cut (Dia.) - - Spacing (c/c) inch --.

Bypass Seal Arrangement N/A Longitudinal Seal Type N/A Expansion Joint Type N/A
Inlet Nozzle pV 2  - -- 1 Bundle Entrance pV 2  

--- Bundle Exit pV 2 ---

Tube Support Type Vertical Cut U-bend Support Type N/A Weight of Bundle lbf *

Operating Weight lbf 600 Full of Water lbf 680 Empty Wieght lbf 540
Notes

* To be determined by Seller.

Notes:
(1) All welds are continuous to avoid crevices, weld surface finish Is descaled as laid.
(2) Tube to tubesheet Joint shall be strength welded.
(3) Graham size 8x6 BEM.
(4) Deleted.

4() For Nozzle loads, see 24590-PTF-3PS-MEVV-T0001.
(6) Deleted.
(7) Deleted.
(a) Deleted.
(9) Component will be manufactured to Bechtel quality level 0, which corresponds with Vendor quality level QL-2.
(10) Vendor design information is from document 24590-QL-POA-MEVV-00001-02-00056.
(11) Equipment cyclic data is from document 24590-QL-POA-MEVV-00001-04-03.
(12) Contents of this drawing are dangerous waste permit affecting. /
(13) The physical design parameters shall be determined by the seller based on TEMA and NEI standards.

4(f 14) Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA),
are regulated at the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

(Safety screening/evaluation required? IRYes tiNo If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below.)

Rev. Description By Checked E&NS Approved Date

Updated to reflect WSGM analysis, 24590-PTF-UON- e
W16T-00003 and incorporate DOE AEA note (14).

4 D. Tate I. Rickenbach 82.e..A ________

Incorporated Vendor Design and Equipment
3 Qualification Data R. Rickenbach E. Le S. Woolfolk J. Julyk 07/14/2008
2 Incorporated Vendor Design E. Le R. Nowak N/A J. Julyk 04/04/2005
1 Updated Descrition G. Butt D. Reinemann N/A J. Julyk 03/22/2004
0 Issued for Procurement E. Le S. Shah N/A J. Julyk 04/30/2003
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Equipment Identification

Component Tag Number 24590-PTF-ME-TLP-COND-00002 E SC E SS [ APC

Manufacturer / Supplier UST&D / AREVA NP, INC. Safety SDC [3 SDS E RRCClassification
Requisition Number 24590-QL-POA-MEVV-00001 Note 10 4

Model TBD M SC-i l SC-fI

Description (Include Treated LAW Evaporator Inter-Condensor, room Seismic U SC-III [ SC-IV
descriptive text [e.g., P-0325, Elevation 56'-0" Category
location, elevation]) Note 10

Confinement (ref. 1)

Safety Function(s)

Seismic Safety Function 0 Yes E] No Room Number(s): P-0325

Maintenance Accessible N Yes El No Method of Maintenance Access: Remote 0 Hands On El None

Seismic Operability Requirements: Z U During Seismic Event FL After Seismic Event

ITS Equipment Type: O Passive Mechanical E Active Mechanical E Electrical

-A4_ Equipment Environmental Qualification (EEQ)

Environment El Mild 0 Harsh Hi Rad Service El Yes 0 No Design Life (yrs) 40 F1 Other__

Contamination Class: C3

Radiation Class: R3

Time
Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time Units (BUYER) (SELLER)

Normal

Normal High Temperature (*F) 95 40 yrs 5 P UOD-Wl6T- Note I
_____________________________00001, Note 7

Normal Low Temperature (*F) 59 40 yrs 24 P UOD-Wl6T- Note 100001, Note 7

Normal High Relative Humidity (%RH) 100 40 yrs 24590-PTF-UOD-Wl6T- Note 100001

Normal Low Relative Humidity (%RH) 10 40 yrs 24590-PTF-UOD-WI6T- Note I00001

Normal High Pressure (in.-w.g.) 0 40 yrs 24590-PTF-UOD-W16T- Note I00001

Normal Low Pressure (in.-w.g.) -0.4 40 y 24590-PTF-UOD-Wl6T- Note I
00001 ____________

Normal Radiation Dose Rate (mR/hr) 10 40 yrs 24590-PTF-UOD-W16T- Note 1
00001

Vibration Magnitude (g) N/A N/A N/A N/A Note 1
Vibration Frequency (Hz) NIA N/A N/A N/A Note 1

Additional Normal Information: See Note 2 for Pressure Units.

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A
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Time1
Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time units (BUYER) (SELLER)

Abnormal
24590-PTF-U0D-W1 6T- A

Abnormal High Temperature (*F) 126 8 hr/yr 00001, NOte 7 & 9 A4.Note 1
4900001, Note 7 & 9

Abnormal Low Temperature (*F) 59 8 hr/yr 24590-WTP-DB-01-00, Note 1
Notes 7 & 8

Abnormal High Relative Humidity (%RH) 100 24 hr/yr 24590-PTF-UOD-Wl6T- Note 100001

Abnormal Low Relative Humidity (%Ri) 2 22 hr/yr 2 4 59 PTFUOD-W 6T-L4 Note I

Abnormal High Pressure (in.-w.g.) 4 8 hr/yr 24590-PTF-UOD-Wl6T- Note I
2459-PTF-U -W T-00001

Abnormal Low Pressure (in.-w.g.) -7.3 8 hr/yr 24590-PTF-UOD-Wl6T- Note 1
_____00001

Abnormal Radiation Dose Rate (mR/hr) 10, 0 hr/yr 24590-PTF-U0D-W16T- Note IAbora RditonDoeRaeNote 3 00001

Wet Sprinkler System Present YES 2 hrA\ 24590-PTF-UOD-Wl6T- Note 1
_______ _______ ~ 00001

Additional Abnormal Information See Note 2 for Pressure Units

Design Basis Events (DBE)

DBE High Temperature ("F) 128 1000 hrs 24590-PTF-UOD-W16T- Note 100001, Note 7 & 9 A4

DBE Low Temperature (*F) 40 1000 hrs 24590-PTF-UOD-Wl6T- Note 10000 1, Note 7

DBE High Relative Humidity (%RIH) 100 482 hrs 24590-PTF-UOD-WI6T- Note 100001

DBE Low Relative Humidity (%RH) 6 1000 hrs 24590-PTF-UOD-Wl6T- Note 1
00001, Note 9 Pr

DBE High Pressure (in.-w.g.) 4 1000 hrs 24590-PTF-UOD-Wl6T- Note 100001

DBE Low Pressure (in.-w.g.) -7.3 1000 hrs 24590-PTF-UOD-WI6T- Note I00001

DBE Radiation Dose Rate (mR/hr) 10 0 hrs 50-PTF-U D-W6T- Note 1
Note 3001

Flood Height () 1.58 1000 hrs 24590-PTF-UOD-Wl6T- Note I00001

24590-PTF-UOD-W16T-
0 00001

Submergence (ft) N/A hrs Note 1
Note 5 24590-QL-POA-MEVV-

00001-01-00817

Chemical/Spray Exposure YES 12.5 hrs 24590-PTF-UOD-WI6T- Note I
A n 00001

Additional DBE Information See Note 2 for Pressure Units

24590-ENG-F00065 Rev 1 (2/20/2008)

S

Ref: N/A
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DBE Chemical Exposure Details

Sodium Hydroxide, 5M

DBE Chemical Types/Concentrations

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC) N/A

Power Supply Frequency (Hz) N/A

Power Connection Method N/A

I/O Signals to/from Equipment N/A

I/O Connection Method N/A

Interfaces (Mechanical)

Mounting Configuration (orientation) See dwg. 24590-QL-POA-MEVV-00001-01-00817

Mounting Method (bolts, welds, etc.) Anchor Bolts, TLP-SKID-00001, 24590-PTF-DB-Sl3T-00056

Auxiliary Devices N/A

Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Document Version RemarksNumber Revision

WTP Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-MVOO- 002 N/A
Specification (BUYER) Qualification Criteria for Pressure Vessels T0002

Specified Seismic Load
(BUYER)

Seismic Analysis of Pretreatment Building -
WSGM In-Structure Response Spectre
(ISRS) l

24590-PTF-SOC-S15T-
00057

OOA

A,
Design Seismic Load Calculation - HEP I FEP and TLP 24590-QL-POA-MEVV- OOD

(SELLER Condenser Skids Seismic Qualification 00001-04-00027

Qualification Method Calculation - HEP I FEP and TLP 24590-QL-POA-MEVV- QOD
(SELLER) Condenser Skids Seismic Qualification 00001-04-00027

Qualification Report Calculation - HEP I FEP and TLP 24590-QL-POA-MEVV- QOD
Number (SELLER) Condenser Skids Seismic Qualification 00001-04-00027

Submittal Number Calculation - HEP I FEP and TLP 24590-QL-POA-MEVV- OOD
(BUYER) Condenser Skids Seismic Qualification 00001-04-00027

Calculation is not included in
MR, see attached figures 37, 38, 4
40, 41 and 115 per CCN 185267.

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A
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Notes and Additional Information
Notes:

1. Data to be provided by SELLER through the submittal process as required on the G-321 -E form.
2. Where pressure is given in inches of water column (in.-w.c.) in the source document, it is generally assumed that this is in

reference to atmospheric pressure and is therefore equivalent to inches of water gage (in.-w.g.).
3. Abnormal and DBE radiation dose rates are set equal to normal dose rate and do not contribute to the total integrated dose.
4. The equipment qualification will be documented in accordance with the requirements in Appendix D of Engineering

Specification for Environmental Qualification of Mechanical Equipment, document number 24590-WTP-3PS-GOOO-T0015
for the passive and active safety functions.

5. Submergence is determined from the lowest point of the vessel in relation to the flood height above the floor.
6. Environmental data given document 24590-PTF-UOD-W 1 6T-0000 1 is for room environment only.
7. For application of AISC N690, the normal temperatures are not used. Abnormal temperatures shall be applied as Normal

Operation Temperature, To, with seismic effects, Es. The Design basis event temperature shall be applied as a Thermal
Load generated by a postulated accident, TA, without seismic effects, E, or E.

8. Abnormal low temperature, as calculated in reference 2, is based on a Loss of Heating Accident (LOHA) which occurs
when steam supply to the building is lost. Since the evaporators are run on steam, this would cause the evaporators to go
off-line. Abnormal low temperature will be based on reference 3 at 59*F.

9. Parameter value used on data sheet has been previously established and determined more conservative than values,&
derived from the reference document noted.

10. For commercial reasons, safety and seismic classification may be higher than elsewhere documented, and therefore Z
conservative.

References:

1. 24590-WTP-WTP-PSAR-ESH-0l -002-02, Rev. 04A, Preliminary documented safety analysis to support constructionzi\
authorization; PT facility specific information.

2. 24590-PTF-UOD-WI 6T-00001, Rev. 0, PTF Room Environment Datasheet.

3. 24590-WTP-DB-ENG-01-001, Rev. 1M, Basis of Design.A4

4. 24590-PTF-UON-Wl6T-00001, Add data for room p-0427. Incorporate additional steam break analysis.A

5. 24590-PTF-UON-W16T-00003, Revised temperature & relative humidity data for PTF rooms.Zk\

24590-ENG-F00065 Rev 1 (2/20/2008)

S

Ref: N/A
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RPP-WTP Pretreatment Facility ISRS

Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A

Figure 37
SLAB-WALL JOINT East-Wes
Elevation 54 Ft.
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ARPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A

I I I 1 I I I I
Figure 38
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A

Figure 40
SLAB-WALL JOINT East-Wes
Elevation 54 Ft.
Line 30 & B
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ARPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A

Figure 41
SLAB-WALL JOINT North-South F
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A

Figure 115
SLAB ONLY Vertical Responses
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PTWW037.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H

2%
AccepI

3%
Fren AcceAI

Damping 0.50%
Freq. Accel. Freq.
0.1098 . 0.0375 0.1098
0.115 0.0375 0.115

0.1204 0.0375 0.1204
0.1262 0.0431 0.1262
0.1322 0.0504 0.1322
0.1385 0.056 0.1385
0.1451 0.058 0.1451
0.152 0.0616 0.152

0.1592 0.062 0.1592
0.1668 0.064 0.1668
0.1748 0.064 0.1748
0.1831 0.064 0.1831
0.1918 0.0641 0.1918
0.2009 0.0642 0.2009
0.2105 0.0665 0.2105,
0.2205 0.078 0.2205

0.231 0.0933 0.231
0.242 0.0933 0.242

0.2535 0.0933 0.2535
0.2656 0.0933 0.2656
0.2783 0.0954 0.2783
0.2915 0.1187 0.2915
0.3054 0.1504 0.3054
0.3199 0.1504 0.3199
0.3352 0.1504 0.3352
0.3511 0.1504 0.3511
0.3678 0.168 0.3678
0.3853 0.168 0.3853
0.4037 0.194 0.4037
0.4229 0.2368 0.4229
0.4431 0.3088 0.4431
0.4642 0.3417 0.4642
0.4863 0.3417 0.4863
0.5094 0.3522 0.5094

0.0344 0.1098
0.0344 0.115
0.0344 0.1204
0.0397 0.1262

0.045 0.1322
0.0489 0.1385
0.0509 0.1451
0.0546 0.152
0.0546 0.1592

0.056 0.1668
0.056 0.1748
0.056 0.1831

0.0561 0.1918
0.0583 0.2009
0.0603 0.2105
0.0647 0.2205
0.0774 0.231
0.0774 0.242
0.0817 0.2535
0.0839 0.2656
0.0847 0.2783
0.0987 0.2915
0.1235 0.3054
0.1235 0.3199
0.1235 0.3352
0.1289 0.3511
0.1438 0.3678
0.1438 0.3853
0.1598 0.4037
0.1906 0.4229
0.2193 0.4431
0.2524 0.4642
0.256 0.4863

0.2656 0.5094

4% 5%

.na .Ace
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0.0327
0.0327
0.0331
0.0378
0.042

0.0449
0.0475
0.0506
0.0506
0.0517
0.0517
0.0517
0.0517
0.0558
0.0575

0.062
0.0694
0.0723
0.0771
0.0794
0.0794
0.089

0.1097
0.1097
0.1097
0.1172
0.1303
0.1346
0.1426
0.1721
0.1881
0.2138
0.2208
0.2325

Freq. Accel. Freq. Accel. Freq.
0.1098 0.0312 0.1098 0.0298 0.1098

0.115 0.0312 0.115 0.0299 0.115
0.1204 0.0322 0.1204 0.0312 0.1204
0.1262 0.036 0.1262 0.0343 0.1262
0.1322 0.0393 0.1322 0.0369 0.1322
0.1385 0.0414 0.1385 0.0384 0.1385
0.1451 0.0445 0.1451 0.0419 0.1451

0.152 0.0472 0.152 0.0442 0.152
0.1592 0.0472 0.1592 0.0442 0.1592
0.1668 0.0481 0.1668 0.0451 0.1668
0.1748 0.0481 0.1748 0.0451 0.1748
0.1831 0.0481 0.1831 0.0451 0.1831
0.1918 0.0495 0.1918 0.0477 0.1918
0.2009 0.0535 0.2009 0.0513 0.2009
0.2105 0.0549 0.2105 0.0525 0.2105
0.2205 0.0595 0.2205 0.0573 0.2205

0.231 0.063 0.231 0.0598 0.231
0.242 0.0678 0.242 0.0638 0.242

0.2535 0.0729 0.2535 0.0692 0.2535
0.2656 0.0754 0.2656 0.0718 0.2656
0.2783 0.0754 0.2783 0.0718 0.2783
0.2915 0.0813 0.2915 0.0753 0.2915
0.3054 0.0985 0.3054 0.0894 0.3054
0.3199 0,0985 0.3199 0.0894 0.3199
0.3352 0.0985 0.3352 0.0931 0.3352
0.3511 0.107 0.3511 0.0997 0.3511
0.3678 0.1186 0.3678 0.1121 0.3678
0.3853 0.1279 0.3853 0.1219 0.3853
0.4037 0.1306 0.4037 0.1259 0.4037
0.4229 0.1558 0.4229 0.1416 0.4229
0.4431 0.1671 0.4431 0.1496 0.4431
0.4642 0.1852 0.4642 0.1637 0.4642
0.4863 0.1928 0.4863 0.1701 0.4863
0.5094 0.2054 0.5094 0.1831 0.5094

7%
Accel.

0.0274
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0.0314
0.0328
0.0344
0.0375
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0.049
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0.0653
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0.0758
0.0801
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0.0894
0.1017
0.1115

0.117
0.1217
0.1273
0.1345
0.1409
0.1497

Freq.
0.1098

0.115
0.1204
0.1262
0.1322
0.1385
0.1451
0.152

0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242
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0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
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0.4863
0.5094

10%
Accel.
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0.0351
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0.0404
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0.058
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0.0706
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0.1092
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0.1211
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0.1391



PTWW037.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H

2%
Freq. Accel.

Damping 0.50%
Freq. Accel.
0.5337 0.4096
0.5591 0.4096
0.5857 0.4096
0.6136 0.4475
0.6428 0.478
0.6734 0.478
0.7055 0.478
0.7391 0.478
0.7743 0.5518
0.8111 0.5518
0.8497 0.5518
0.8902 0.5518
0.9326 0.8605
0.977 0.8605

1.0235 0.9315
1.0723 0.9315
1.1233 1.3398
1.1768 1.3398
1.2328 1.3398
1.2916 1.3398

1.353 1.3398
1.4175 1.4626

1.485 1.4626
1.5557 1.5113
1.6298 1.8158
1.7074 1.8158
1.7887 1.8158
1.8738 1.8158

1.963 1.8158
2.0565 1.7414
2.1544 1.7414
2.257 1.5091

2.3645 1.5091
2.4771 1.5091
2.595 1.5091

3%
Frea. Accel.

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595
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0.2771 0.5337 0.2325
0.2771 0.5591 0.2398
0.2771 0.5857 0.2404
0.2969 0.6136 0.2444
0.3547 0.6428 0.3006
0.3547 0.6734 0.3006
0.3547 0.7055 0.3006
0.3547 0.7391 0.3006
0.3958 0.7743 0.3332
0.3958 0.8111 0.3332
0.3958 0.8497 0.3332
0.3958 0.8902 0.3656
0.5585 0.9326 0.4629
0.5585 0.977 0.4629
0.5965 1.0235 0.5261
0.6685 1.0723 0.603
0.8315 1.1233 0.6788
0.8315 1.1768 0.6788
0.8315 1.2328 0.7369
0.9002 1.2916 0.7926
0.9485 1.353 0.7926
0.9485 1.4175 0.7926
0.9485 1.485 0.7926
1.0297 1.5557 0.8797
1.1086 1.6298 0.9552
1.1086 1.7074 0.9552
1.1086 1.7887 0.9552
1.1086 1.8738 0.9552
1.1086 1.963 0.9552
1.0948 2.0565 0.9593
1.0948 2.1544 0.9593
1.0367 2.257 0.9593
1.0367 2.3645 0.9593
1.0367 2.4771 1.009
1.0367 2.595 1.009

Freq.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771
2.595

4%
Accel.

0.2054
0.2148
0.2159
0.2234
0.2612
0.2612
0.2612
0.2692
0.2918
0.3035
0.3117
0.3431
0.4023
0.4045
0.4814
0.5467
0.5837
0.5855
0.6596
0.7024
0.7024
0.7024
0.7282
0.7754
0.8627
0.8627
0.8627
0.8651
0.8972
0.9017
0.9017
0.9017
0.9017
0.9017
0.9017

5% 7%
Freq. Accel. Freg. Accel.
0.5337 0.1831 0.5337 0.1539
0.5591 0.1949 0.5591 0.1654
0.5857 0.1975 0.5857 0.1686
0.6136 0.2051 0.6136 0.1751
0.6428 0.2347 0.6428 0.1988
0.6734 0.2413 0.6734 0.2165
0.7055 0.2413 0.7055 0.2186
0.7391 0.2463 0.7391 0.2186
0.7743 0.268 0.7743 0.2351
0.8111 0.2874 0.8111 0.2587
0.8497 0.2984 0.8497 0.2723
0.8902 0.3226 0.8902 0.2873
0.9326 0.3602 0.9326 0.3049
0.977 0.3644 0.977 0.3083

1.0235 0.4436 1.0235 0.3837
1.0723 0.4995 1.0723 0.4355
1.1233 0.5408 1.1233 0.4681
1.1768 0.5505 1.1768 0.4858
1.2328 0.5925 1.2328 0.5105
1.2916 0.6263 1.2916 0.5455

1.353 0.6282 1.353 0.574
1.4175 0.6579 1.4175 0.6026

1.485 0.6958 1.485 0.630
1.5557 0.726 1.5557 0.6634
1.6298 0.7931 1.6298 0.6875
1.7074 0.7931 1.7074 0.7024
1.7887 0.7931 1.7887 0.7213
1.8738 0.8263 1.8738 0.7567

1.963 0.8525 1.963 0.7755
2.0565 0.8525 2.0565 0.7755
2.1544 0.8525 2.1544 0.7755
2.257 0.8525 2.257 0.7755

2.3645 0.8525 2.3645 0.7755
2.4771 0.852 2.4771 0.7697
2.595 0.8387 2.595 0.7357

10%
Freq. Accel.
0.5337 0.1396
0.5591 0.1396
0.5857 0.1441
0.6136 0.1441
0.6428 0.168
0.6734 0.1872
0.7055 0.1922
0.7391 0.1922
0.7743 0.2018
0.8111 0.2236
0.8497 0.2373
0.8902 0.2462
0.9326 0.2549

0.977 0.2637
1.0235 0.3277
1.0723 0.3729
1.1233 0.3987
1.1768 0.4238
1.2328 0.452
1.2916 0.4806

1.353 0.5058
1.4175 0.5321

1.485 0.5624
1.5557 0.5886
1.6298 0.6064
1.7074 0.6246
1.7887 0.6476
1.8738 0.6698

1.963 0.683
2.0565 0.683
2.1544 0.683

2.257 0.683
2.3645 0.683
2.4771 0.6811

2.595 0.6811



PTWW037.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Frea. Accel.
2.7186 1.5091
2.848 1.5091

2.9836 1.5091
3.1257 1.5091
3.2745 1.5091
3.4305 1.5091
3.5938 1.6472
3.7649 1.6472
3.9442 1.6472
4.132 1.6472

4.3288 1.6472
4.5349 1.6472
4.7508 1.6472
4.977 1.6472
5.214 1.6472

5.4623 1.7798
5.7224 1.7798
5.9948 1.7798
6.2803 1.7798
6.5793 1.7798
6.8926 1.7798
7.2208 1.4914
7.5646 1.168
7.9248 1.0987
8.3022 1.0987
8.6975 0.8935
9.1116 0.8935
9.5455 0.8763

10 0.8763

2%
Freq. Accel.
2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762 0.8603 10.4762

10.975 0.791 10.975
11.4976 0.791 11.4976

12.045 0.6677 12.045
12.6186 0.6325 12.6186
13.2194 0.6325 13.2194

3%
Frea. Accel.

4%
Frea. Accel.

1.0367 2.7186 1.009 2.7186
1.0367 2.848 1.009 2.848
1.0367 2.9836 1.009 2.9836
1.0367 3.1257 0.9237 3.1257
1.0367 3.2745 0.9237 3.2745
1.0367 3.4305 0.9237 3.4305
1.0367 3.5938 0.9237 3.5938
1.1356 3.7649 0.9237 3.7649
1.1356 3.9442 0.9237 3.9442
1.1356 4.132 0.9237 4.132
1.1356 4.3288 0.9237 4.3288
1.1356 4.5349 0.9237 4.5349
1.1048 4.7508 0.9237 4.7508
0.9746 4.977 0.8757 4.977
0.9746 5.214 0.8463 5.214
0.9746 5.4623 0.8463 5.4623
0.9746 5.7224 0.8463 5.7224
0.9746 5.9948 0.8438 5.9948
0.9746 6.2803 0.8438 6.2803
0.9746 6.5793 0.8438 6.5793

0.963 6.8926 0.8429 6.8926
0.935 7.2208 0.7922 7.2208
0.822 7.5646 0.7632 7.5646

0.8201 7.9248 0.7623 7.9248
0.7845 8.3022 0.7283 8.3022
0.7092 8.6975 0.6368 8.6975
0.7092 9.1116 0.6368 9.1116
0.7092 9.5455 0.6368 9.5455
0.7092 10 0.6368 10
0.7092 10.4762 0.6368 10.4762
0.6543 10.975 0.6067 10.975
0.6543 11.4976 0.6014 11.4976
0.5543 12.045 0.5086 12.045
0.5145 12.6186 0.4727 12.6186
0.5025 13.2194 0.4639 13.2194

0.9017
0.9017
0.9017
0.9017
0.9017
0.9017
0.9017
0.9017
0.906
0.906
0.906
0.906
0.906
0.829
0.785
0.785
0.785
0.785
0.785

0.7804
0.7674
0.7331
0.7188
0.7176
0.6777
0.6061
0.5827
0.5827
0.5827
0.5774
0.5582
0.5519
0.4716
0.4409
0.4269

5%
Freq. Accel.
2.7186

2.848
2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194

0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.8387
0.7851
0.7434
0.7434
0.7434
0.7434
0.7434
0.7393
0.7128
0.6844
0.6833
0.6811
0.6364
0.5819
0.5505
0.5459
0.5459
0.5297
0.5137
0.5094
0.4394
0.4251
0.4021

7%
Freq. Accel.

10%
Freq. Accel.

24590-PTF-MED-TLP-00002, Rev. 4

2.7186 0.7357 2.7186 0.6811
2.848 0.7357 2.848 0.6811

2.9836 0.7357 2.9836 0.6811
3.1257 0.7357 3.1257 0.6811
3.2745 0.7357 3.2745 0.6811
3.4305 0.7357 3.4305 0.6801
3.5938 0.7357 3.5938 0.6801
3.7649 0.7357 3.7649 0.6766
3.9442 0.7357 3.9442 0.6759
4.132 0.7357 4.132 0.6712

4.3288 0.7357 4.3288 0.6626
4.5349 0.7357 4.5349 0.6525
4.7508 0.7357 4.7508 0.6316

4.977 0.7083 4.977 0.6206
5.214 0.6732 5.214 0.5898

5.4623 0.6732 5.4623 0.5898
5.7224 0.6732 5.7224 0.5898
5.9948 0.6732 5.9948 0.5898
6.2803 0.6732 6.2803 0.5898
6.5793 0.6657 6.5793 0.5795
6.8926 0.6345 6.8926 0.5677
7.2208 0.6283 7.2208 0.5677
7.5646 0.6283 7.5646 0.5677
7.9248 0.6237 7.9248 0.5627
8.3022 0.5884 8.3022 0.5417
8.6975 0.5373 8.6975 0.5059
9.1116 0.5085 9.1116 0.4846
9.5455 0.4951 9.5455 0.4643

10 0.4934 10 0.4429
10.4762 0.4688 10.4762 0.4271

10.975 0.4674 10.975 0.4271
11.4976 0.4435 11.4976 0.4142

12.045 0.4081 12.045 0.3915
12.6186 0.4004 12.6186 0.3774
13.2194 0.379 13.2194 0.3634
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PTWW037.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Freq. Accel.
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159
48.626

50.9414

2%
F. Accel.

0.6152 13.8489
0.5318 14.5083
0.4787 15.1991
0.4787 15.9228
0.4787 16.681
0.4307 17.4753
0.4095 18.3074
0.4095 19.1791
0.3708 20.0923
0.3708 21.049
0.3708 22.0513
0.3708 23.1013
0.3708 24.2013
0.3358 25.3536
0.3358 26.5609
0.3358 27.8256
0.3358 29.1505
0.3312 30.5386
0.3297 31.9927
0.3144 33.516
0.3135 35.1119
0.3134 36.7838
0.3132 38.5353
0.3131 40.3702

0.313 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

3%
Fe. Accel.

0.4815 13.8489
0.4455 14.5083
0.4141 15.1991
0.3815 15.9228
0.3815 16.681
0.3815 17.4753
0.3431 18.3074
0.3431 19.1791
0.3431 20.0923
0.3431 21.049
0.3431 22.0513
0.3431 23.1013
0.3431 24.2013
0.3197 25.3536
0.3169 26.5609
0.3169 27.8256
0.3165 29.1505
0.3165 30.5386
0.3163 31.9927
0.3134 33.516
0.3134 35.1119
0.3133 36.7838
0.3132 38.5353
0.3131 40.3702
0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

4%
Frea. Accel.

0.433 13.8489
0.4096 14.5083
0.3936 15.1991
0.3644 15.9228
0.3644 16.681
0.3644 17.4753
0.3367 18.3074
0.3349 19.1791
0.3349 20.0923
0.3349 21.049
0.3349 22.0513
0.3349 23.1013
0.3349 24.2013
0.3192 25.3536
0.3159 26.5609
0.3159 27.8256
0.3153 29.1505
0.3153 30.5386
0.3146 31.9927
0.3133 33.516
0.3133 35.1119
0.3132 36.7838
0.3131 38.5353
0.3131 40.3702
0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

5% 7%
Freq. Accel. Freq. Accel.

0.3995 13.8489
0.381 14.5083

0.3795 15.1991
0.3609 15.9228
0.3544 16.681
0.3544 17.4753
0.3354 18.3074
0.3293 19.1791
0.3293 20.0923
0.3293 21.049
0.3293 22.0513
0.3293 23.1013
0.3293 24.2013
0.3187 25.3536
0.3158 26.5609
0.3153 27.8256
0.3142 29.1505
0.3142 30.5386
0.3138 31.9927
0.3132 33.516
0.3132 35.1119
0.3132 36.7838
0.3131 38.5353

0.313 40.3702
0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

0.3896 13.8489
0.3726 14.5083
0.3697 15.1991
0.358 15.9228

0.3483 16.681
0.3483 17.4753
0.3336 18.3074
0.3262 19.1791
0.3262 20.0923
0.3262 21.049
0.3262 22.0513
0.3262 23.1013
0.3255 24.2013
0.3181 25.3536
0.3158 26.5609
0.3149 27.8256
0.3137 29.1505
0.3133 30.5386
0.3132 31.9927
0.3132 33.516
0.3132 35.1119
0.3132 36.7838
0.3131 38.5353
0.313 40.3702

0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

10%
Freq. Accel.

0.3705 13.8489
0.3575 14.5083
0.3575 15.1991
0.3528 15.9228
0.3439 16.681
0.3418 17.4753
0.3315 18.3074
0.3251 19.1791
0.3243 20.0923
0.3236 21.049

0.323 22.0513
0.323 23.1013

0.3206 24.2013
0.317 25.3536

0.3155 26.5609
0.3143 27.8256
0.3132 29.1505
0.3131 30.5386
0.3131 31.9927
0.3131 33.516
0.3131 35.1119
0.3131 36.7838
0.3131 38.5353
0.313 40.3702

0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

24590-PTF-MED-TLP-00002, Rev. 4

0.3527
0.3484
0.3484
0.3467
0.3416

0.337
0.3305
0.325
0.323

0.3215
0.3199
0.3199
0.3186
0.3164
0.3148
0.3137

0.313
0.313
0.313
0.313
0.313
0.313
0.313

0.3129
0.3129
0.3128
0.3127
0.3126
0.3125
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PTWW038.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Freg. Accel.
0.1098 0.0405
0.115 0.0405

0.1204 0.0405
0.1262 0.0405
0.1322 0.0405
0.1385 0.0411
0.1451 0.0417

0.152 0.0439
0.1592 0.0462
0.1668 0.0584
0.1748 0.0645
0.1831 0.0668
0.1918 0.0678
0.2009 0.0697
0.2105 0.0722
0.2205 0.0819

0.231 0.0959
0.242 0.0984

0.2535 0.1059
0.2656 0.1138
0.2783 0.1138
0.2915 0.1138
0.3054 0.1179
0.3199 0.1179
0.3352 0.1179
0.3511 0.1654
0.3678 0.2415
0.3853 0.2549
0.4037 0.2549
0.4229 0.2549
0.4431 0.3288
0.4642 0.3288
0.4863 0.3288
0.5094 0.3288

2%
Freq. Accel.

3%
Freq. Accel.

4%
Freq. Accel.

5%
Freq. Accel.

0.1098 0.0365 0.1098 0.0342 0.1098 0.0322 0.1098
0.115 0.0365 0.115 0.0342 0.115 0.0322 0.115

0.1204 0.0365 0.1204 0.0342 0.1204 0.0322 0.1204
0.1262 0.0365 0.1262 0.0352 0.1262 0.0342 0.1262
0.1322 0.0382 0.1322 0.037 0.1322 0.0359 0.1322
0.1385 0.0392 0.1385 0.0382 0.1385 0.0372 0.1385
0.1451 0.0398 0.1451 0.0387 0.1451 0.0377 0.1451
0.152 0.0401 0.152 0.0387 0.152 0.0377 0.152

0.1592 0.0416 0.1592 0.0396 0.1592 0.0377 0.1592
0.1668 0.0506 0.1668 0.0463 0.1668 0.0426 0.1668
0.1748 0.0566 0.1748 0.0522 0.1748 0.0484 0.1748
0.1831 0.0583 0.1831 0.0541 0.1831 0.0504 0.1831
0.1918 0.0586 0.1918 0.0543 0.1918 0.0507 0.1918
0.2009 0.0596 0.2009 0.0543 0.2009 0.0514 0.2009
0.2105 0.062 0.2105 0.0582 0.2105 0.0547 0.2105
0.2205 0.0709 0.2205 0.0651 0.2205 0.06 0.2205

0.231 0.0792 0.231 0.0703 0.231 0.0665 0.231
0.242 0.0845 0.242 0.0774 0.242 0.0721 0.242

0.2535 0.0913 0.2535 0.0833 0.2535 0.0763 0.2535
0.2656 0.0944 0.2656 0.084 0.2656 0.0763 0.2656
0.2783 0.0944 0.2783 0.084 0.2783 0.0779 0.2783
0.2915 0.1008 0.2915 0.0946 0.2915 0.0892 0.2915
0.3054 0.1056 0.3054 0.0987 0.3054 0.0926 0.3054
0.3199 0.1056 0.3199 0.0987 0.3199 0.0926 0.3199
0.3352 0.1098 0.3352 0.1056 0.3352 0.1017 0.3352
0.3511 0.129 0.3511 0.1133 0.3511 0.1075 0.3511
0.3678 0.1832 0.3678 0.1565 0.3678 0.1364 0.3678
0.3853 0.187 0.3853 0.1595 0.3853 0.1387 0.3853
0.4037 0.187 0.4037 0.1595 0.4037 0.1387 0.4037
0.4229 0.187 0.4229 0.1651 0.4229 0.1485 0.4229,
0.4431 0.2339 0.4431 0.2038 0.4431 0.1813 0.4431
0.4642 0.2339 0.4642 0.2038 0.4642 0.1813 0.4642
0.4863 0.2339 0.4863 0.2038 0.4863 0.1813 0.4863
0.5094 0.2339 0.5094 0.2038 0.5094 0.1813 0.5094

7%
Freq. Accel.

10%
Freq. Accel.

0.0303 0.1098 0.0272 0.1098 0.0235
0.0303 0.115 0.0272 0.115 0.0259

0.031 0.1204 0.0297 0.1204 0.028
0.0334 0.1262 0.0318 0.1262 0.0297
0.0349 0.1322 0.0333 0.1322 0.0316
0.0363 0.1385 0.0348 0.1385 0.0328
0.0368 0.1451 0.0352 0.1451 0.0332
0.0368 0.152 0.0352 0.152 0.0332
0.0368 0.1592 0.0352 0.1592 0.0332
0.0395 0.1668 0.0352 0.1668 0.0332

0.045 0.1748 0.0394 0.1748 0.0332
0.0471 0.1831 0.0415 0.1831 0.0354
0.0474 0.1918 0.0418 0.1918 0.038
0.0487 0.2009 0.0438 0.2009 0.0411
0.0516 0.2105 0.0482 0.2105 0.0446
0.0574 0.2205 0.0531 0.2205 0.0475

0.063 0.231 0.0578 0.231 0.0525
0.0681 0.242 0.0618 0.242 0.0551
0.0702 0.2535 0.0618 0.2535 0.0551
0.0702 0.2656 0.0618 0.2656 0.0551

0.074 0.2783 0.0677 0.2783 0.0611
0.0843 0.2915 0.0764 0.2915 0.0677
0.0872 0.3054 0.0785 0.3054 0.0706
0.0894 0.3199 0.0844 0.3199 0.0786
0.0982 0.3352 0.0921 0.3352 0.0848
0.1035 0.3511 0.0964 0.3511 0.088
0.1213 0.3678 0.1006 0.3678 0.088
0.1269 0.3853 0.1092 0.3853 0.091
0.1279 0.4037 0.1163 0.4037 0.1034
0.1344 0.4229 0.1233 0.4229 0.1111
0.1641 0.4431 0.1399 0.4431 0.1181
0.1641 0.4642 0.1399 0.4642 0.1181
0.1641 0.4863 0.1421 0.4863 0.1246
0.1641 0.5094 0.1472 0.5094 0.1295
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PTWWO38.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

5%
Freq. Accel.

7%
Freq. Accel.

Damping 0.50%
Freg. Accel.
0.5337 0.3356
0.5591 0.3997
0.5857 0.3997
0.6136 0.3997
0.6428 0.3997
0.6734 0.411
0.7055 0.411
0.7391 0.6367
0.7743 0.6367
0.8111 0.6596
0.8497 0.6596
0.8902 0.6828
0.9326 0.737

0.977 0.9914
1.0235 0.9914
1.0723 0.9914
1.1233 1.2606
1.1768 1.2606
1.2328 1.2606
1.2916 1.2606

1.353 1.3319
1.4175 1.6092

1.485 1.6092
1.5557 1.8872
1.6298 1.9322
1.7074 1.9702
1.7887 2.4552
1.8738 2.4552

1.963 2.4552
2.0565 2.4552
2.1544 2.4552

2.257 2.2367
2.3645 2.2367
2.4771 2.2367
2.595 2.138

2%
Freq. Accel.
0.5337 0.2387
0.5591 0.2762
0.5857 0.2863
0.6136 0.2863
0.6428 0.2863
0.6734 0.2863
0.7055 0.301
0.7391 0.4169
0.7743 0.4169
0.8111 0.4428
0.8497 0.4428
0.8902 0.4451
0.9326 0.5191
0.977 0.6358

1.0235 0.6358
1.0723 0.6668
1.1233 0.8561
1.1768 0.8561
1.2328 0.935
1.2916 1.0351

1.353 1.0351
1.4175 1.1325

1.485 1.1325
1.5557 1.1818
1.6298 1.3084
1.7074 1.3601
1.7887 1.4456
1.8738 1.4456

1.963 1.4456
2.0565 1.4456
2.1544 1.4456

2.257 1.4456
2.3645 1.4456
2.4771 1.6143
2.595 1.6143
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Freg.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738
1.963

2.0565
2.1544
2.257

2.3645
2.4771
2.595

3%
Accel.

0.2081
0.244

0.2573
0.2573
0.2573
0.2574
0.2757
0.3404
0.3404
0.386

0.4051
0.4051
0.4567
0.525

0.5662
0.5976
0.7168
0.7168
0.8202
0.8991
0.8991
0.9683
0.9683
1.0008
1.1683
1.2627
1.2629
1.2629
1.2629
1.2629
1.3316
1.3316
1.3316
1.3804
1.3804

4%
Freg. Accel.
0.5337 0.19
0.5591 0.2179
0.5857 0.2332
0.6136 0.2332
0.6428 0.2332
0.6734 0.2449
0.7055 0.2638
0.7391 0.2927
0.7743 0.3038
0.8111 0.3422
0.8497 0.3738
0.8902 0.3738
0.9326 0.411
0.977 0.4553

1.0235 0.5139
1.0723 0.5399
1.1233 0.6174
1.1768 0.6174
1.2328 0.7293
1.2916 0.793

1.353 0.793
1.4175 0.8621

1.485 0.885
1.5557 0.892
1.6298 1.0534
1.7074 1.1415
1.7887 1.1415
1.8738 1.1415

1.963 1.1498
2.0565 1.1701
2.1544 1.2297

2.257 1.2297
2.3645 1.2422
2.4771 1.2551

2.595 1.2551

0.5337 0.1796 0.5337
0.5591 0.1971 0.5591
0.5857 0.2128 0.5857
0.6136 0.2128 0.6136
0.6428 0.2219 0.6428
0.6734 0.2378 0.6734
0.7055 0.2534 0.7055
0.7391 0.2746 0.7391
0.7743 0.2858 0.7743
0.8111 0.3081 0.8111
0.8497 0.347 0.8497
0.8902 0.3511 0.8902
0.9326 0.3766 0.9326
0.977 0.408 0.977

1.0235 0.4702 1.0235
1.0723 0.4914 1.0723
1.1233 0.5433 1.1233
1.1768 0.5433 1.1768
1.2328 0.6556 1.2328
1.2916 0.708 1.2916

1.353 0.708 1.353
1.4175 0.7817 1.4175

1.485 0.8264 1.485
1.5557 0.8264 1.5557
1.6298 0.9565 1.6298
1.7074 1.0371 1.7074
1.7887 1.0371 1.7887
1.8738 1.0371 1.8738

1.963 1.0818 1.963
2.0565 1.1049 2.0565
2.1544 1.1411 2.1544
2.257 1.1534 2.257

2.3645 1.1724 2.3645
2.4771 1.1724 2.4771
2.595 1.1724 2.595

0.1614
0.1724
0.1853
0.1998
0.2115
0.2244
0.2357
0.2445
0.2555
0.2598
0.3034
0.3194
0.328

0.3484
0.4041
0.4166
0.4431
0.4467
0.5433
0.5814
0.5814
0.6627
0.7199
0.7265
0.8016
0.8692
0.8773
0.9259
0.9626
0.9829
0.9932
1.0344
1.0471
1.0471
1.0471

Freq.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

10%
Accel.

0.1401
0.1556
0.1724
0.1858
0.1969
0.2072
0.2156

0.217
0.2218
0.2218
0.256

0.2761
0.2821
0.2994
0.3384
0.3541
0.3633
0.3729
0.4321
0.4586
0.4631
0.5486
0.6006
0.6185
0.6401
0.7006
0.7486
0.788

0.8157
0.8288
0.8645
0.8939

0.898
0.898
0.898



PTWW038.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S1 5T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

2% 3% 4% 5%Damping 0.50%
Freq. Accel.
2.7186 2.138

2.848 2.138
2.9836 2.138
3.1257 2.138
3.2745 2.138
3.4305 1.5368
3.5938 1.5368
3.7649 1.5368
3.9442 1.5368
4.132 1.5368

4.3288 1.5368
4.5349 1.5368
4.7508 1.518
4.977 1.518
5.214 1.3404

5.4623 1.3404
5.7224 1.3404
5.9948 1.3404
6.2803 1.3404
6.5793 1.3404
6.8926 1.3404
7.2208 1.274
7.5646 1.274
7.9248 1.274
8.3022 1.274
8.6975 1.0027
9.1116 1.0027
9.5455 1.0027

10 0.6463
10.4762 0.6411

10.975 0.6411
11.4976 0.6411

12.045 0.6411
12.6186 0.6411
13.2194 0.6411

0.4371 10.4762
0.4085 10.975
0.3647 11.4976
0.3647 12.045
0.3647 12.6186
0.3647 13.2194

7%
Freq. Accel.

0.3959 10.4762 0.3648 10.4762 0.347 10.4762
0.3668 10.975 0.3387 10.975 0.3179 10.975
0.3304 11.4976 0.3133 11.4976 0.3024 11.4976
0.3304 12.045 0.3133 12.045 0.3024 12.045
0.3304 12.6186 0.3133 12.6186 0.3024 12.6186
0.3304 13.2194 0.3133 13.2194 0.3024 13.2194

10%
Freq. Accel.
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Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
2.7186 1.6143 2.7186 1.3804 2.7186 1.2551 2.7186 1.1724
2.848 1.6143 2.848 1.3804 2.848 1.2551 2.848 1.1724

2.9836 1.6143 2.9836 1.3804 2.9836 1.2551 2.9836 1.1568
3.1257 1.3773 3.1257 1.0982 3.1257 1.0035 3.1257 0.9573
3.2745 1.2119 3.2745 1.0686 3.2745 0.9673 3.2745 0.886
3.4305 1.0471 3.4305 0.9495 3.4305 0.8824 3.4305 0.8379
3.5938 1.0165 3.5938 0.898 3.5938 0.8299 3.5938 0.7946
3.7649 1.0165 3.7649 0.898 3.7649 0.8299 3.7649 0.7769
3.9442 1.0165 3.9442 0.8472 3.9442 0.7941 3.9442 0.7477
4.132 1.0165 4.132 0.845 4.132 0.7941 4.132 0.7477

4.3288 0.9973 4.3288 0.8194 4.3288 0.7522 4.3288 0.7017
4.5349 0.8745 4.5349 0.7347 4.5349 0.6652 4.5349 0.6197
4.7508 0.8745 4.7508 0.7183 4.7508 0.6169 4.7508 0.5587
4.977 0.8614 4.977 0.7025 4.977 0.6052 4.977 0.5367
5.214 0.7497 5.214 0.6443 5.214 0.5421 5.214 0.5109

5.4623 0.7497 5.4623 0.6443 5.4623 0.5254 5.4623 0.5109
5.7224 0.7497 5.7224 0.6443 5.7224 0.5254 5.7224 0.5109
5.9948 0.7497 5.9948 0.6443 5.9948 0.5254 5.9948 0.5109
6.2803 0.7497 6.2803 0.6443 6.2803 0.5254 6.2803 0.5109
6.5793 0.7497 6.5793 0.6443 6.5793 b.5254 6.5793 0.5109
6.8926 0.7497 6.8926 0.6443 6.8926 0.5254 6.8926 0.5109
7.2208 0.7497 7.2208 0.6443 7.2208 0.5254 7.2208 0.5109
7.5646 0.7455 7.5646 0.6309 7.5646 0.5254 7.5646 0.5092
7.9248 0.6003 7.9248 0.5494 7.9248 0.5064 7.9248 0.471
8.3022 0.5659 8.3022 0.4849 8.3022 0.454 8.3022 0.4288
8.6975 0.521 8.6975 0.4849 8.6975 0.454 8.6975 0.4288
9.1116 0.4701 9.1116 0.4386 9.1116 0.4105 9.1116 0.3865
9.5455 0.4494 9.5455 0.4069 9.5455 0.3794 9.5455 0.3652

10 0.4494 10 0.4069 10 0.3794 10 0.3585

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10

1.0471 2.7186 0.898
1.0471 2.848 0.898
1.0114 2.9836 0.8645
0.8829 3.1257 0.7931

0.778 3.2745 0.7168
0.7547 3.4305 0.6598
0.7273 3.5938 0.6376
0.6958 3.7649 0.6089
0.6723 3.9442 0.5955
0.6723 4.132 0.5955
0.6303 4.3288 0.5622
0.5656 4.5349 0.5097
0.4909 4.7508 0.4618
0.4572 4.977 0.4284
0.4398 5.214 0.4021
0.438 5.4623 0.3783
0.438 5.7224 0.3681
0.438 5.9948 0.3681
0.438 6.2803 0.3681
0.438 6.5793 0.3681
0.438 6.8926 0.3681
0.438 7.2208 0.3681
0.438 7.5646 0.3681

0.4168 7.9248 0.3609
0.394 8.3022 0.3594

0.3913 8.6975 0.3536
0.3654 9.1116 0.3376
0.3418 9.5455 0.3167
0.3293 10 0.3015
0.3169 10.4762 0.2936
0.2923 10.975 0.2891
0.2893 11.4976 0.2857
0.2893 12.045 0.2839
0.2893 12.6186 0.2831
0.2893 13.2194 0.2831

10.4762
10.975

11.4976
12.045

12.6186
13.2194



PTWW038.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

3%
Accel.

4%
Freq. Accel

5%
Fre. AcceL

Damping 0.50%
Freq. Accel. Freq.
13.8489 0.6411 13.8489
14.5083 0.6411 14.5083
15.1991 0.6411 15.1991
15.9228 0.6411 15.9228

16.681 0.6411 16.681
17.4753 0.6411 17.4753
18.3074 0.4714 18.3074
19.1791 0.4714 19.1791
20.0923 0.4714 20.0923
21.049 0.3824 21.049

22.0513 0.3824 22.0513
23.1013 0.2973 23.1013
24.2013 0.2947 24.2013
25.3536 0.288 25.3536
26.5609 0.288 26.5609
27.8256 0.2867 27.8256
29.1505 0.2773 29.1505
30.5386 0.2773 30.5386
31.9927 0.2707 31.9927
33.516 0.2707 33.516

35.1119 0.27 35.1119
36.7838 0.2695 36.7838
38.5353 0.2693 38.5353
40.3702 0.269 40.3702
42.2924 0.2687 42.2924
44.3062 0.2685 44.3062
46.4159 0.2683 46.4159
48.626 0.2681 48.626

50.9414 0.2679 50.9414

7%
Freq Accel

2%
Accel. Freq.

0.3647 13.8489
0.3647 14.5083
0.3647 15.1991
0.3647 15.9228
0.3647 16.681
0.3647 17.4753
0.3284 18.3074
0.3088 19.1791
0.3088 20.0923
0.2877 21.049
0.2873 22.0513
0.2832 23.1013
0.2805 24.2013
0.2805 25.3536
0.2805 26.5609

0.28 27.8256
0.2753 29.1505
0.2727 30.5386

0.271 31.9927
0.2707 33.516

0.27 35.1119
0.2696 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

10%

Fr Ace Fen Acel Freci AccelI
0.3304 13.8489
0.3304 14.5083
0.3304 15.1991
0.3304 15.9228
0.3304 16.681
0.3304 17.4753
0.3152 18.3074
0.2936 19.1791
0.2886 20.0923
0.2842 21.049
0.2834 22.0513
0.2814 23.1013
0.2788 24.2013
0.2788 25.3536
0.2788 26.5609
0.2782 27.8256
0.2749 29.1505
0.2726 30.5386

0.271 31.9927
0.2706 33.516

0.27 35.1119
0.2696 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414
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0.3133 13.8489
0.3133 14.5083
0.3133 15.1991
0.3133 15.9228
0.3133 16.681
0.3133 17.4753
0.3052 18.3074
0.2872 19.1791
0.2865 20.0923
0.2843 21.049
0.2816 22.0513
0.2802 23.1013
0.2776 24.2013
0.2776 25.3536
0.2776 26.5609
0.2771 27.8256
0.2745 29.1505
0.2725 30.5386
0.2711 31.9927
0.2706 33.516
0.2701 35.1119
0.2696 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414
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. .l
0.3024 13.8489
0.3024 14.5083
0.3024 15.1991
0.3024 15.9228
0.3024 16.681
0.3024 17.4753
0.298 18.3074

0.2851 19.1791
0.2851 20.0923
0.2836 21.049
0.2806 22.0513
0.2793 23.1013
0.2768 24.2013
0.2768 25.3536
0.2768 26.5609
0.2762 27.8256
0.2742 29.1505
0.2724 30.5386
0.2711 31.9927
0.2706 33.516
0.2701 35.1119
0.2697 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

0.2893 13.8489
0.2893 14.5083
0.2893 15.1991
0.2893 15.9228
0.2893 16.681
0.2893 17.4753
0.2893 18.3074
0.2842 19.1791
0.2833 20.0923
0.2819 21.049
0.2795 22.0513
0.2779 23.1013
0.2763 24.2013
0.2757 25.3536
0.2757 26.5609
0.2751 27.8256
0.2738 29.1505
0.2723 30.5386
0.2712 31.9927
0.2706 33.516
0.2701 35.1119
0.2697 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

0.2831
0.2831
0.2831
0.2831
0.2831
0.2831
0.2831
0.2825
0.2814
0.2801
0.2783
0.2765
0.2756
0.2749
0.2747
0.2741
0.2732
0.2721
0.2712
0.2706
0.2701
0.2697
0.2693

0.269
0.2688
0.2685
0.2683
0.2681
0.2679



PTWW040.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S1 5T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

Damping 0.50%
Frec. Accel.

2%
Freq. Accel.

0.1098 0.0375 0.1098
0.115 0.0375 0.115

0.1204 0.0375 0.1204
0.1262 0.0431 0.1262
0.1322 0.0504 0.1322
0.1385 0.056 0.1385
0.1451 0.0581 0.1451
0.152 0.0616 0.152

0.1592 0.062 0.1592
0.1668 0.064 0.1668
0.1748 0.064 0.1748
0.1831 0.064 0.1831
0.1918 0.0641 0.1918
0.2009 0.0642 0.2009
0.2105 0.0665 0.2105
0.2205 0.078 0.2205

0.231 0.0933 0.231
0.242 0.0933 0.242

0.2535 0.0933 0.2535
0.2656 0.0933 0.2656
0.2783 0.0953 0.2783
0.2915 0.1186 0.2915
0.3054 0.1503 0.3054
0.3199 0.1503 0.3199
0.3352 0.1503 0.3352
0.3511 0.1503 0.3511
0.3678 0.168 0.3678
0.3853 0.168 0.3853
0.4037 0.1939 0.4037
0.4229 0.2367 0.4229
0.4431 0.3089 0.4431
0.4642 0.3417 0.4642
0.4863 0.3417 0.4863
0.5094 0.3521 - 0.5094

' 3%
Frea. Accel.

4%
Frea. Accel.

5%
Freq. Accel.

0.0344 0.1098 0.0327 0.1098 0.0312 0.1098 0.0298
0.0344 0.115 0.0327 0.115 0.0312 0.115 0.0299
0.0344 0.1204 0.0331 0.1204 0.0322 0.1204 0.0312
0.0397 0.1262 0.0378 0.1262 0.036 0.1262 0.0343
0.045 0.1322 0.042 0.1322 0.0393 0.1322 0.0369

0.0489 0.1385 0.0449 0.1385 0.0414 0.1385 0.0384
0.0509 0.1451 0.0475 0.1451 0.0445 0.1451 0.0419
0.0546 0.152 0.0507 0.152 0.0472 0.152 0.0441
0.0546 0.1592 0.0507 0.1592 0.0472 0.1592 0.0442
0.0561 0.1668 0.0518 0.1668 0.0481 0.1668 0.0451
0.0561 0.1748 0.0518 0.1748 0.0481 0.1748 0.0451
0.0561 0.1831 0.0518 0.1831 0.0481 0.1831 0.0451
0.0562 0.1918 0.0518 0.1918 0.0494 0.1918 0.0476
0.0583 0.2009 0.0558 0.2009 0.0534 0.2009 0.0513
0.0603 0.2105 0.0575 0.2105 0.0549 0.2105 0.0525
0.0646 0.2205 0.0619 0.2205 0.0595 0.2205 0.0573
0.0774 0.231 0.0694 0.231 0.063 0.231 0.0598
0.0774 0.242 0.0722 0.242 0.0678 0.242 0.0637
0.0817 0.2535 0.0771 0.2535 0.0729 0.2535 0.0692
0.0839 0.2656 0.0794 0.2656 0.0754 0.2656 0.0717
0.0846 0.2783 0.0794 0.2783 0.0754 0.2783 0.0717
0.0985 0.2915 0.0889 0.2915 0.0814 0.2915 0.0754
0.1233 0.3054 0.1096 0.3054 0.0984 0.3054 0.0894
0.1233 0.3199 0.1096 0.3199 0.0984 0.3199 0.0894
0.1233 0.3352 0.1096 0.3352 0.0984 0.3352 0.0932

0.129 0.3511 0.1173 0.3511 0.107 0.3511 0.0997
0.1438 0.3678 0.1303 0.3678 0.1186 0.3678 0.1121
0.1438 0.3853 0.1345 0.3853 0.1278 0.3853 0.1218
0.1599 0.4037 0.1426 0.4037 0.1306 0.4037 0.1259
0.1905 0.4229 0.172 0.4229 0.1557 0.4229 0.1416
0.2194 0.4431 0.1882 0.4431 0.1671 0.4431 0.1496
0.2524 0.4642 0.2138 0.4642 0.1852 0.4642 0.1637
0.2561 0.4863 0.221 0.4863 0.1929 0.4863 0.1703
0.2655 0.5094 0.2324 0.5094 0.2053 0.5094 0.1831

7%
Freq. Accel.

10%
Freq. Accel.

0.1098 0.0274 0.1098 0.0252
0.115 0.0277 0.115 0.0258

0.1204 0.0294 0.1204 0.0269
0.1262 0.0314 0.1262 0.0278
0.1322 0.0328 0.1322 0.0281
0.1385 0.0345 0.1385 0.0303
0.1451 0.0375 0.1451 0.0326
0.152 0.0391 0.152 0.0338

0.1592 0.0397 0.1592 0.0351
0.1668 0.0403 0.1668 0.0355
0.1748 0.0403 0.1748 0.0355
0.1831 0.0403 0.1831 0.0368
0.1918 0.0445 0.1918 0.0404
0.2009 0.0474 0.2009 0.0424
0.2105 0.049 0.2105 0.0449
0.2205 0.0533 0.2205 0.0484

0.231 0.0556 0.231 0.0503
0.242 0.0566 0.242 0.0512

0.2535 0.0628 0.2535 0.0552
0.2656 0.0653 0.2656 0.0575
0.2783 0.0653 0.2783 0.0581
0.2915 0.0668 0.2915 0.0594
0.3054 0.0758 0.3054 0.0632
0.3199 0.0802 0.3199 0.0706
0.3352 0.0857 0.3352 0.0762
0.3511 0.0894 0.3511 0.0786
0.3678 0.1017 0.3678 0.0897
0.3853 0.1114 0.3853 0.0992
0.4037 0.117 0.4037 0.1053
0.4229 0.1217 0.4229 0.1092
0.4431 0.1274 0.4431 0.1099
0.4642 0.1345 0.4642 0.1215
0.4863 0.1411 0.4863 0.1326
0.5094 0.15 0.5094 0.1394
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PTWW040.grf - RPP-WTP Pretreatment Facility ISRS ~ Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

2%
Freq. Accel.

Damping 0.50%
Freq. Accel.
0.5337 0.4094
0.5591 0.4094
0.5857 0.4094
0.6136 0.4473
0.6428 0.478
0.6734 0.478
0.7055 0.478
0.7391 0.478
0.7743 0.5516
0.8111 0.5516
0.8497 0.5516
0.8902 0.5516
0.9326 0.86
0.977 0.86

1.0235 0.9305
1.0723 0.9305
1.1233 1.3364
1.1768 1.3364
1.2328 1.3364
1.2916 1.3364

1.353 1.3364
1.4175 1.4619

1.485 1.4619
1.5557 1.5117
1.6298 1.815
1.7074 1.815
1.7887 1.815
1.8738 1.815

1.963 1.815
2.0565 1.7425
2.1544 1.7425
2.257 1.515

2.3645 1.515
2.4771 1.515
2.595 1.515

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

0.277
0.277
0.277

0.2968
0.3546
0.3546
0.3546
0.3546
0.3957
0.3957
0.3957
0.3957
0.5582
0.5582

0.596
0.6681
0.8307
0.8307
0.8307
0.8976
0.9456
0.9456
0.9456
1.0299
1.1102
1.1102
1.1102
1.1102
1.1102
1.0955
1.0955
1.0774
1.0774
1.0774
1.0774

7%
Freq. Accel.

3% 4% 5%
Freq. Accel. Freq. Accel. Freq. Accel.
0.5337 0.2324 0.5337 0.2053 0.5337 0.1831
0.5591 0.2399 0.5591 0.2149 0.5591 0.195
0.5857 0.2401 0.5857 0.2157 0.5857 0.1974
0.6136 0.2443 0.6136 0.2233 0.6136 0.205
0.6428 0.3004 0.6428 0.2612 0.6428 0.2347
0.6734 0.3004 0.6734 0.2612 0.6734 0.2416
0.7055 0.3004 0.7055 0.2612 0.7055 0.2416
0.7391 0.3004 0.7391 0.2693 0.7391 0.2464
0.7743 0.3328 0.7743 0.2914 0.7743 0.2681
0.8111 0.3328 0.8111 0.3036 0.8111 0.2876
0.8497 0.3328 0.8497 0.312 0.8497 0.2986
0.8902 0.3658 0.8902 0.3432 0.8902 0.3226
0.9326 0.4625 0.9326 0.4018 0.9326 0.3596
0.977 0.4625 0.977 0.4042 0.977 0.3641

1.0235 0.5259 1.0235 0.4813 1.0235 0.4435
1.0723 0.6026 1.0723 0.5463 1.0723 0.4991
1.1233 0.678 1.1233 0.5832 1.1233 0.5403
1.1768 0.678 1.1768 0.5853 1.1768 0.5503
1.2328 0.7352 1.2328 0.6585 1.2328 0.5916
1.2916 0.7903 1.2916 0.7004 1.2916 0.6246

1.353 0.7903 1.353 0.7004 1.353 0.6262
1.4175 0.7903 1.4175 0.7004 1.4175 0.6574

1.485 0.7903 1.485 0.7283 1.485 0.6958
1.5557 0.8804 1.5557 0.7761 1.5557 0.7253
1.6298 0.9568 1.6298 0.8641 1.6298 0.7943
1.7074 0.9568 1.7074 0.8641 1.7074 0.7943
1.7887 0.9568 1.7887 0.8641 1.7887 0.7943
1.8738 0.9568 1.8738 0.8669 1.8738 0.8279

1.963 0.9568 1.963 0.8979 1.963 0.8532
2.0565 0.961 2.0565 0.9033 2.0565 0.8536
2.1544 0.961 2.1544 0.9033 2.1544 0.8536
2.257 0.961 2.257 0.9033 2.257 . 0.8536

2.3645 0.961 2.3645 0.9033 2.3645 0.8536
2.4771 1.0152 2.4771 0.9033 2.4771 0.8536
2.595 1.0152 2.595 0.9033 2.595 0.8536

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595
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0.1539
0.1656
0.1686
0.175

0.1989
0.2168
0.2187
0.2187
0.2353
0.2588
0.2726
0.2872
0.3042
0.3081
0.3836
0.435

0.4675
0.486

0.5089
0.5436
0.5719
0.6019
0.6359
0.6625
0.6883
0.703

0.7234
0.7584
0.7761
0.7761
0.7761
0.7761
0.7761
0.7713
0.7713
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Freq.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

10%
Accel.

0.1399
0.1399

0.144
0.144

0.1683
0.1875
0.1922
0.1922
0.2018
0.2241
0.2377
0.2459
0.2543
0.2635
0.3273
0.3728
0.3994
0.4233

0.45
0.479

0.5034
0.5319

0.562
0.5874

0.605
0.6249
0.6496
0.6712
0.6839
0.6839
0.6839
0.6839
0.6839
0.6886
0.6927



PTWWO40.grf ~ RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S1 5T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B
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Damping 0.50%
Freq. Accel. Freq.
2.7186 1.515 2.7186
2.848 1.515 2.848

2.9836 1.515 2.9836
3.1257 1.515 3.1257
3.2745 1.515 3.2745
3.4305 1.515 3.4305
3.5938 1.7924 3.5938
3.7649 1.7924 3.7649
3.9442 1.7924 3.9442
4.132 1.7924 4.132

4.3288 1.7924 4.3288
4.5349 1.7924 4.5349
4.7508 1.7924 4.7508
4.977 1.7924 4.977
5.214 1.7924 5.214

5.4623 2.0429 5.4623
5.7224 2.0429 5.7224
5.9948 2.0429 5.9948
6.2803 2.0429 6.2803
6.5793 2.0429 6.5793
6.8926 2.0429 6.8926
7.2208 1.6443 7.2208
7.5646 1.3629 7.5646
7.9248 1.3378 7.9248
8.3022 1.3378 8.3022
8.6975 0.9422 8.6975
9.1116 0.9081 9.1116
9.5455 0.9081 9.5455

10 0.8734 10
10.4762 0.7653 10.4762

10.975 0.7298 10.975
11.4976 0.7298 11.4976

12.045 0.7298 12.045
12.6186 0.7298 12.6186
13.2194 0.7298 13.2194

2%
Accel.

1.0774
1.0774
1.0774
1.0774
1.0774
1.0774
1.0774
1.0921
1.0921
1.0921
1.0921
1.0921
1.0921
1.0921
1.0921
1.0921
1.0974
1.0974
1.0974
1.0974
1.0974
1.0312
0.9367
0.8974
0.8407
0.6767
0.6623
0.6266
0.6266
0.5513
0.5252
0.5252
0.5252

0.516
0.516

3% 4% 5%
Freq. Accel. Freq. Accel. Freq. Accel.
2.7186 1.0152 2.7186 0.9033 2.7186 0.8536
2.848 1.0152 2.848 0.9033 2.848 0.8536

2.9836 1.0152 2.9836 0.9033 2.9836 0.8536
3.1257 1.0152 3.1257 0.9033 3.1257 0.8536
3.2745 1.0152 3.2745 0.9033 3.2745 0.8536
3.4305 1.0152 3.4305 0.9033 3.4305 0.8536
3.5938 1.0152 3.5938 0.9033 3.5938 0.8536
3.7649 1.0152 3.7649 0.9076 3.7649 0.8536
3.9442 1.0628 3.9442 0.9721 3.9442 0.9001
4.132 1.0628 4.132 0.9721 4.132 0.9001

4.3288 1.0628 4.3288 0.9721 4.3288 0.9001
4.5349 1.0628 4.5349 0.9721 4.5349 0.9001
4.7508 1.0628 4.7508 0.9721 4.7508 0.9001
4.977 0.9506 4.977 0.8979 4.977 0.8494
5.214 0.9383 5.214 0.8718 5.214 0.8233

5.4623 0.9383 5.4623 0.8718 5.4623 0.8233
5.7224 0.9383 5.7224 0.8718 5.7224 0.8233
5.9948 0.9383 5.9948 0.8718 5.9948 0.8233
6.2803 0.9383 6.2803 0.8718 6.2803 0.8233
6.5793 0.9383 6.5793 0.8718 6.5793 0.8218
6.8926 0.9383 6.8926 0.852 6.8926 0.7921
7.2208 0.8872 7.2208 0.8236 7.2208 0.7712
7.5646 0.8389 7.5646 0.785 7.5646 0.7436
7.9248 0.827 7.9248 0.7757 7.9248 0.7347
8.3022 0.7713 8.3022 0.7153 8.3022 0.6828
8.6975 0.6523 8.6975 0.6296 8.6975 0.6076
9.1116 0.6141 9.1116 0.5759 9.1116 0.551
9.5455 0.5795 9.5455 0.5505 9.5455 0.5315

10 0.5795 10 0.5505 10 0.5315
10.4762 0.528 10.4762 0.5125 10.4762 0.5017

10.975 0.5066 10.975 0.4911 10.975 0.479
11.4976 0.5066 11.4976 0.4911 11.4976 0.479

12.045 0.5066 12.045 0.4911 12.045 0.479
12.6186 0.4966 12.6186 0.483 12.6186 0.4727
13.2194 0.4659 13.2194 0.4393 13.2194 0.438

7% 10%
Freq. Accel. Freq. Accel.
2.7186 0.7713 2.7186 0.6934

2.848 0.7713 2.848 0.6934
2.9836 0.7713 2.9836 0.6934
3.1257 0.7713 3.1257 0.6934
3.2745 0.7713 3.2745 0.6934
3.4305 0.7713 3.4305 0.692
3.5938 0.7713 3.5938 0.6916
3.7649 0.7713 3.7649 0.6893
3.9442 0.7901 3.9442 0.6893
4.132 0.7901 4.132 0.6876

4.3288 0.7901 4.3288 0.6805
4.5349 0.7901 4.5349 0.676
4.7508 0.7901 4.7508 0.6736
4.977 0.7652 4.977 0.6688
5.214 0.7464 5.214 0.654

5.4623 0.7464 5.4623 0.654
5.7224 0.7464 5.7224 0.654
5.9948 0.7464 5.9948 0.654
6.2803 0.7464 6.2803 0.654
6.5793 0.7401 6.5793 0.6457
6.8926 0.7107 6.8926 0.6236
7.2208 0.6856 7.2208 0.6178
7.5646 0.6831 7.5646 0.6178
7.9248 0.6707 7.9248 0.604
8.3022 0.6374 8.3022 0.5873
8.6975 0.5724 8.6975 0.5488
9.1116 0.5261 9.1116 0.5145
9.5455 0.5085 9.5455 0.4961

10 0.5083 10 0.4875
10.4762 0.4862 10.4762 0.4714

10.975 0.4624 10.975 0.4529
11.4976 0.4624 11.4976 0.4475

12.045 0.4624 12.045 0.4475
12.6186 0.4569 12.6186 0.4415
13.2194 0.4349 13.2194 0.4272



PTWWO40.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

2%
Accel.

3%
Frea. Accel.

Damping 0.50%
Freq. Accel. Freq.
13.8489 0.7298 13.8489
14.5083 0.7298 14.5083
15.1991 0.7298 15.1991
15.9228 0.7298 15.9228

16.681 0.7298 16.681
17.4753 0.7298 17.4753
18.3074 0.7298 18.3074
19.1791 0.8702 19.1791
20.0923 0.8702 20.0923

21.049 0.8702 21.049
22.0513 0.8702 22.0513
23.1013 0.8702 23.1013
24.2013 0.7893 24.2013
25.3536 0.7893 25.3536
26.5609 0.7893 26.5609
27.8256 0.4998 27.8256
29.1505 0.4217 29.1505
30.5386 0.4217 30.5386
31.9927 0.3545 31.9927
33.516 0.3442 33.516

35.1119 0.3392 35.1119
36.7838 0.3368 36.7838
38.5353 0.3351 38.5353
40.3702 0.3338 40.3702
42.2924 0.3326 42.2924
44.3062 0.3316 44.3062
46.4159 0.3307 46.4159
48.626 0.3299 48.626

50.9414 0.3291 50.9414

0.516 13.8489
0.516 14.5083
0.516 15.1991
0.516 15.9228
0.516 16.681
0.516 17.4753
0.516 18.3074
0.516 19.1791
0.516 20.0923
0.516 21.049
0.516 22.0513
0.516 23.1013

0.5103 24.2013
0.4648 25.3536
0.4648 26.5609
0.4141 27.8256
0.3866 29.1505
0.3633 30.5386
0.3404 31.9927
0.3404 33.516
0.3385 35.1119
0.3366 36.7838
0.335 38.5353

0.3337 40.3702
0.3326 42.2924
0.3316 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

5%
Accel.

7%
Freq. Accel.

0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4659
0.4175
0.4175
0.3879
0.3763
0.3554
0.3386
0.3386
0.338

0.3364
0.3349
0.3336
0.3325
0.3316
0.3307
0.3299
0.3291

10%
Freq. Accel.

4%
Freq. Accel. Freq.
13.8489 0.4388 13.8489
14.5083 0.4388 14.5083
15.1991 0.4388 15.1991
15.9228 0.4388 15.9228

16.681 0.4388 16.681
17.4753 0.4388 17.4753
18.3074 0.4388 18.3074
19.1791 0.4388 19.1791
20.0923 0.4388 20.0923
21.049 0.4388 21.049

22.0513 0.4388 22.0513
23.1013 0.4388 23.1013
24.2013 0.4388 24.2013
25.3536 0.405 25.3536
26.5609 0.3899 26.5609
27.8256 0.3762 27.8256
29.1505 0.3678 29.1505
30.5386 0.3517 30.5386
31.9927 0.3376 31.9927
33.516 0.3376 33.516

35.1119 0.3376 35.1119
36.7838 0.3362 36.7838
38.5353 0.3348 38.5353
40.3702 0.3336 40.3702
42.2924 0.3325 42.2924
44.3062 0.3316 44.3062
46.4159 0.3307 46.4159

48.626 0.3299 48.626
50.9414 0.3291 50.9414

24590-PTF-MED-TLP-00002, Rev. 4

0.4278 13.8489
0.4278 14.5083
0.4209 15.1991
0.4209 15.9228
0.4209 16.681
0.4209 17.4753
0.4209 18.3074
0.4209 19.1791
0.4209 20.0923
0.4209 21.049
0.4209 22.0513
0.4209 23.1013
0.4209 24.2013
0.4012 25.3536

0.38 26.5609
0.3726 27.8256
0.3612 29.1505
0.3499 30.5386
0.3374 31.9927
0.3371 33.516
0.3371 35.1119

0.336 36.7838-
0.3347 38.5353
0.3336 40.3702
0.3325 42.2924
0.3315 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

A4 Attachment 3, page 23 of 31

l

0.4202 13.8489
0.4164 14.5083
0.4033 15.1991
0.4007 15.9228
0.4007 16.681
0.4007 17.4753
0.4007 18.3074
0.4007 19.1791
0.4007 20.0923
0.4007 21.049
0.4007 22.0513
0.4007 23.1013
0.3995 24.2013
0.3926 25.3536
0.3779 26.5609
0.3682 27.8256
0.3558 29.1505
0.3485 30.5386
0.3399 31.9927
0.3365 33.516
0.3365 35.1119
0.3356 36.7838
0.3345 38.5353
0.3334 40.3702
0.3324 42.2924
0.3315 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

0.4132
0.4056
0.3946
0.3861
0.3861
0.3861
0.3861
0.3861
0.3861
0.3861
0.3835
0.3835
0.3835
0.3817
0.3729
0.3643
0.3554
0.348

0.3417
0.3379
0.3359
0.3352
0.3343
0.3333
0.3323
0.3315
0.3307
0.3299
0.3292



PTWWO41.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
~ Figure 41 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 30 B
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Damping
Freq.

0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451
0.152

0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054

-0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

0.50%
Accel.

0.0404
0.0404
0.0404
0.0404
0.0404
0.0409
0.0416
0.0439
0.0462
0.0584
0.0644
0.0667
0.0678
0.0697
0.0721
0.0818
0.0958

0.098
0.1056
0.1138
0.1138
0.1138
0.1172
0.1172
0.1172
0.1645
0.2408
0.2539
0.2539
0.2539
0.3276
0.3276
0.3276
0.3276
0.3338
0.3945
0.3945

2%
Freq. Accel.

0.1098 0.0365
0.115 0.0365

0.1204 0.0365
0.1262 0.0365
0.1322 0.0381
0.1385 0.039
0.1451 0.0397

0.152 0.0401
0.1592 0.0416
0.1668 0.0505
0.1748 0.0566
0.1831 0.0582
0.1918 0.0585
0.2009 0.0595
0.2105 0.0618
0.2205 0.0709

0.231 0.0791
0.242 0.0843

0.2535 0.091
0.2656 0.0945
0.2783 0.0945
0.2915 0.1001
0.3054 0.1049
0.3199 0.1049
0.3352 0.1085
0.3511 0.128
0.3678 0.1827
0.3853 0.1862
0.4037 0.1862
0.4229 0.1862
0.4431 0.2318
0.4642 0.2318
0.4863 0.2318
0.5094 0.2318
0.5337 0.2366
0.5591 0.2731
0.5857 0.2819

3%
Freg. Accel.

0.1098 0.0342
0.115 0.0342

0.1204 0.0342
0.1262 0.0351
0.1322 0.0369
0.1385 0.0379
0.1451 0.0386

0.152 0.0386
0.1592 0.0395
0.1668 0.0462
0.1748 0.0521
0.1831 0.0541
0.1918 0.0542
0.2009 0.0542
0.2105 0.0579
0.2205 0.0651

0.231 0.0703
0.242 0.0773

0.2535 0.083
0.2656 0.0842
0.2783 0.0842
0.2915 0.0939
0.3054 0.0979
0.3199 0.0979
0.3352 0.1042
0.3511 0.1118
0.3678 0.1561
0.3853 0.1588
0.4037 0.1588
0.4229 0.1641
0.4431 0.2019
0.4642 0.2019
0.4863 0.2019
0.5094 0.2019
0.5337 0.2061
0.5591 0.2401
0.5857 0.2531

Freg.
0.1098

0.115
0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

4%
Accel.

.0.0321
0.0321
0.0321
0.0342
0.0357
0.037

0.0376
0.0376
0.0376
0.0426
0.0483
0.0504
0.0506
0.0511
0.0545
0.0599
0.0666
0.0714
0.0759
0.0759
0.0778
0.0884
0.0918
0.0918
0.1003
0.1061
0.1359

0.138
0.138

0.1478
0.1796
0.1796
0.1796
0.1796
0.1882
0.2143

0.229

5%
Freq. Accel.

0.1098 0.0303
0.115 0.0303

0.1204 0.0309
0.1262 0.0332
0.1322 0.0347
0.1385 0.0361
0.1451 0.0367

0.152 0.0367
0.1592 0.0367
0.1668 0.0394
0.1748 0.045
0.1831 0.047
0.1918 0.0473
0.2009 0.0484
0.2105 0.0514
0.2205 0.0573
0.231 0.0631
0.242 0.0675

0.2535 0.0699
0.2656 0.0699
0.2783 0.0737
0.2915 0.0835
0.3054 0.0864
0.3199 0.0881
0.3352 0.0967
0.3511 0.102
0.3678 0.1205
0.3853 0.1255
0.4037 0.1261
0.4229 0.1338
0.4431 0.1626
0.4642 0.1626
0.4863 0.1626
0.5094 0.1626
0.5337 0.1776
0.5591 0.1954
0.5857 0.2088

Freq.
0.1098

0.115
0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

7%
Accel.

0.0271
0.0271
0.0295
0.0315
0.0331
0.0346
0.0352
0.0352
0.0352
0.0352
0.0394
0.0414
0.0417
0.0434
0.0481

0.053
0.0572
0.0613
0.0613
0.0613

0.067
0.0753
0.0776
0.0829
0.0904

0.095
0.0995
0.1079
0.1142
0.122

0.1389
0.1389
0.1415
0.1475
0.1596
0.171

0.1825

Freg.
0.1098

0.115
0.1204
0.1262
0.1322
0.1385
0.1451
0.152

0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

10%
Accel.

0.0235
0.0256
0.0277
0.0295
0.0315
0.0327
0.0332
0.0332
0.0332
0.0332
0.0332
0.0353
0.0379

0.041
0.0444
0.0474
0.0519
0.0546
0.0546
0.0546

0.06
0.0664
0.0687
0.0766

0.083
0.0868
0.0869
0.0897

0.102
0.1107
0.1174
0.1174
0.1242
0.1293
0.1387
0.1533
0.1694
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Damping
Freq.

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186

2.848
2.9836
3.1257
3.2745
3.4305

0.50%
Accel.

0.3945
0.3945
0.4051
0.4051
0.6253
0.6253
0.6459
0.6459
0.6685
0.715

0.9571
0.9571
0.9571
1.2112
1.2112
1.2112
1.2112
1.2406
1.4927
1.4927
1.7257
1.7649
1.7649
2.1543
2.1543
2.1543
2.1543
2.1543
1.9859
1.9859
1.9859

1.838
1.838
1.838
1.838
1.838

1.7993
1.2506

Freq.
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771
2.595

2.7186
2.848

2.9836
3.1257
3.2745
3.4305

2%
Accel.

0.2819
0.2819
0.2819
0.2964
0.4092
0.4092
0.4284
0.4295

0.436
0.5019
0.6109
0.6109

0.629
0.8095
0.8095
0.8776
0.9725
0.9725
1.0398
1.0398

1.093
1.1715
1.1911
1.1911
1.1911
1.1911
1.1911
1.1911
1.2401
1.2401
1.3882
1.3882
1.3882
1.3882
1.3882
1.1633
1.0437
0.8608

3%
Freq. Accel.

0.6136 0.2531
0.6428 0.2531
0.6734 0.2545
0.7055 0.271
0.7391 0.3339
0.7743 0.3339
0.8111 0.373
0.8497 0.3929
0.8902 0.3929
0.9326 0.4411

0.977 0.5027
1.0235 0.5406
1.0723 0.5623
1.1233 0.677
1.1768 0.677
1.2328 0.7698
1.2916 0.8448

1.353 0.8448
1.4175 0.8977

1.485 0.8977
1.5557 0.9164
1.6298 1.0429
1.7074 1.1181
1.7887 1.1181
1.8738 1.1181

1.963 1.1181
2.0565 1.1181
2.1544 1.1641

2.257 1.1641
2.3645 1.1641
2.4771 1.1641
2.595 1.1641

2.7186 1.1614
2.848 1.1614

2.9836 1.1614
3.1257 0.9244
3.2745 0.8857
3.4305 0.774

Freg.
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916
1.353

1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186

2.848
2.9836
3.1257
3.2745
3.4305

4%
Accel.

0.229
0.229

0.2401
0.2595
0.2852
0.2977
0.3304
0.3623
0.3623
0.3968
0.4349
0.4899
0.5069
0.5824
0.5824
0.6846
0.7451
0.7451
0.7987
0.8136
0.8185
0.9398
1.0082
1.0082
1.0082
1.0086
1.0239
1.0719
1.0719
1.0719
1.0719
1.0719
1.0549
1.0498
1.0498
0.8554
0.7926
0.7077

5% 7% 10%
Freg. Accel. Freg. Accel. Freq. Accel.

0.6136 0.2088 0.6136 0.1962 0.6136 0.1818
0.6428 0.2176 0.6428 0.2071 0.6428 0.1923
0.6734 0.2329 0.6734 0.2199 0.6734 0.2038
0.7055 0.2495 0.7055 0.2325 0.7055 0.2132
0.7391 0.2678 0.7391 0.2386 0.7391 0.2148
0.7743 0.2799 0.7743 0.2506 0.7743 0.2178
0.8111 0.2973 0.8111 0.2507 0.8111 0.2178
0.8497 0.3363 0.8497 0.2936 0.8497 0.2475
0.8902 0.3395 0.8902 0.3086 0.8902 0.2662
0.9326 0.3633 0.9326 0.3158 0.9326 0.2706
0.977 0.3889 0.977 0.3313 0.977 0.2835

1.0235 0.4478 1.0235 0.3835 1.0235 0.3191
1.0723 0.4603 1.0723 0.3954 1.0723 0.3351
1.1233 0.5124 1.1233 0.4175 1.1233 0.3358
1.1768 0.5124 1.1768 0.42 1.1768 0.3516
1.2328 0.6149 1.2328 0.5095 1.2328 0.4049
1.2916 0.6651 1.2916 0.5458 1.2916 0.4303

1.353 0.6651 1.353 0.5458 1.353 0.4328
1.4175 0.7236 1.4175 0.6126 1.4175 0.5041

1.485 0.7581 1.485 0.6601 1.485 0.5488
1.5557 0.7581 1.5557 0.6679 1.5557 0.5679
1.6298 0.8509 1.6298 0.7168 1.6298 0.5845
1.7074 0.9156 1.7074 0.7654 1.7074 0.6266
1.7887 0.9156 1.7887 0.7791 1.7887 0.663
1.8738 0.9156 1.8738 0.8133 1.8738 0.691
1.963 0.9469 1.963 0.8387 1.963 0.7107

2.0565 0.9641 2.0565 0.8545 2.0565 0.7208
2.1544 0.993 2.1544 0.8646 2.1544 0.7434

2.257 0.993 2.257 0.8753 2.257 0.7534
2.3645 0.993 2.3645 0.8753 2.3645 0.7534
2.4771 0.993 2.4771 0.8753 2.4771 0.7534
2.595 0.993 2.595 0.8753 2.595 0.7534

2.7186 0.9795 2.7186 0.8753 2.7186 0.7534
2.848 0.9795 2.848 0.8675 2.848 0.7385

2.9836 0.9618 2.9836 0.8311 2.9836 0.6992
3.1257 0.8062 3.1257 0.728 3.1257 0.6366
3.2745 0.7237 3.2745 0.6347 3.2745 0.5767
3.4305 0.6696 3.4305 0.5994 3.4305 0.5377
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Damping 0.50%
Freq. Accel.

3.5938 1.2506
3.7649 1.2506
3.9442 1.2506

4.132 1.2506
4.3288 1.2506
4.5349 1.2506
4.7508 1.2506

4.977 1.2506
5.214 1.2506

5.4623 1.2506
5.7224 1.3691
5.9948 1.3691
6.2803 1.3691
6.5793 1.3691
6.8926 1.3691
7.2208 1.3691
7.5646 1.3691
7.9248 1.3691
8.3022 1.3691
8.6975 1.0067
9.1116 1.0067
9.5455 1.0067

10 0.7958
10.4762 0.7386

10.975 0.5938
11.4976 0.5139
12 045 0.5

12.6186 0.5
13.2194 0.5
13.8489 0.5
14.5083 0.5
15.1991 0.5
15.9228 0.5
16.681 0.5

17.4753 0.5
18.3074 0.5
19.1791 0.5
20.0923 0.5

Freq.
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

2%
Accel.

0.826
0.8108
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.7736
0.736
0.7253
0.7065
0.6416
0.6416
0.5785
0.5785
0.5785
0.5553
0.4651
0.4522
0.4522
0.4195
0.4087
0.3855
0.3777
0.3777
0.3523
0.3523
0.3523
0.3351
0.3274
0.3274
0.3274

Freq.
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

3%
Accel. Freq.

0.7467 3.5938
0.7467 3.7649
0.7467 3.9442
0.7467 4.132
0.7467 4.3288
0.7467 4.5349
0.7467 4.7508
0.7467 4.977
0.7467 5.214
0.7467 5.4623
0.7467 5.7224
0.7467 5.9948
0.7467 6.2803
0.6755 6.5793
0.6755 6.8926
0.6201 7.2208
0.6004 7.5646
0.5598 7.9248

0.556 8.3022
0.5365 8.6975
0.5203 9.1116
0.5203 9.5455
0.5203 10
0.4518 10.4762
0.4338 10.975
0.4338 11.4976
0.4106 12.045
0.4008 12.6186
0.3801 13.2194
0.3691 13.8489
0.3639 14.5083
0.3413 15.1991
0.3412 15.9228
0.3412 16.681
0.325 17.4753
0.315 18.3074
0.315 19.1791
0.308 20.0923

4%
Accel.

0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6903
0.6357
0.6357
0.5644
0.5644
0.5335
0.5083
0.5083
0.4913
0.4913
0.4913
0.4415
0.4223

0.422
0.4049
0.3948
0.3771
0.3663
0.3557
0.3407
0.3382
0.3355

0.321
0.3103
0.3103
0.3058

Freg.
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762
10.975

11.4976
12.045

12.6186
13.2194
13.8489
14.5083
15.1991
15.9228
16.681

17.4753
18.3074
19.1791
20.0923

5%
Accel.

0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6231
0.6231
0.5427
0.5365

0.509
0.486
0.486

0.4686
0.4686
0.4686
0.4329
0.4154
0.4137
0.4002
0.3897
0.3744
0.3634
0.3504
0.3396
0.3365
0.3317

0.319
0.3078
0.3078
0.3038

7%
Freq. Accel.

3.5938 0.5691
3.7649 0.5581
3.9442 0.5581

4,132 0.5581
4.3288 0.5581
4.5349 0.5581
4.7508 0.5581
4.977 0.5581
5.214 0.5581

5.4623 0.5581
5.7224 0.5581
5.9948 0.5581
6.2803 0.5581
6.5793 0.5476
6.8926 0.5452
7.2208 0.503
7.5646 0.4909
7.9248 0.4659
8.3022 0.454
8.6975 0.454
9.1116 0.4364
9.5455 0.4364

10 0.4364
10.4762 0.4181

10.975 0.4045
11.4976 0.4011

12.045 0.3914
12.6186 0.3812
13.2194 0.3688
13.8489 0.3575
14.5083 0.3441
15.1991 0.3366
15.9228 0.3326
16.681 0.3266

17.4753 0.3167
18.3074 0.3085
19.1791 0.3055
20.0923 0.302

Freq.
3.5938
3.7649
3.9442

4.132
4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

10%
Accel.

0.503
0.4924
0.4924
0.4924
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4683
0.4505
0.436

0.4264
0.4264
0.4229
0.4147
0.4101
0.4073
0.3995
0.3897
0.3866
0.3794
0.3706
0.3604
0.3497
0.3379
0.3315
0.3271
0.3214
0.3142
0.3079
0.3039
0.3007



PTWWO41.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 41 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 30 B

Damping
Freq.

21.049
22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159

48.626
50.9414

0.50%
Accel. Freq.

0.5 21.049
0.5 22.0513

0.3991 23.1013
0.3991 24.2013
0.3991 25.3536
0.3991 26.5609
0.3991 27.8256
0.3991 29.1505
0.3399 30.5386
0.2956 31.9927
0.2753 33.516
0.2708 35.1119
0.2688 36.7838.
0.2675 38.5353
0.2666 40.3702
0.2659 42.2924
0.2653 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

2%
Accel. Freg.

0.3274 21.049
0.3274 22.0513
0.3036 23.1013
0.3007 24.2013
0.3007 25.3536
0.3007 26.5609
0.2989 27.8256
0.2989 29.1505
0.2901 30.5386
0.2753 31.9927
0.2729 33.516
0.2709 35.1119
0.2691 36.7838
0.2677 38.5353
0.2668 40.3702

0.266 42.2924
0.2654 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

3%
Accel. Freq.

0.308 21.049
0.304 22.0513

0.2994 23.1013
0.294 24.2013
0.294 25.3536
0.294 26.5609

0.2931 27.8256
0.2931 29.1505
0.2875 30.5386
0.2743 31.9927
0.2727 33.516

0.271 35.1119
0.2692 36.7838
0.2679 38.5353
0.2669 40.3702
0.2661 42.2924
0.2654 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

4%
Accel. Freq.

0.3058 21.049
0.3018 22.0513
0.297 23.1013

0.2912 24.2013
0.2912 25.3536
0.2907 26.5609
0.2896 27.8256
0.2896 29.1505
0.2855 30.5386
0.2755 31.9927
0.2728 33.516
0.2711 35.1119
0.2693 36.7838

0.268 38.5353
0.2669 40.3702
0.2661 42.2924
0.2654 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

5%
Accel. Freq.

0.3038 21.049
0.3 22.0513

0.2955 23.1013
0.2902 24.2013
0.2902 25.3536
0.2888 26.5609
0.2872 27.8256
0.2872 29.1505

0.284 30.5386
0.2761 31.9927
0.2729 33.516
0,2711 35.1119
0.2694 36.7838

0.268 38.5353
0.267 40.3702

0.2662 42.2924
0.2655 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

24590-PTF-MED-TLP-00002, Rev. 4

7%
Accel. Freq.

0.3009 21.049
0.2973 22.0513
0.2936 23.1013
0.2896 24.2013
0.2886 25.3536
0.2868 26.5609
0.2843 27.8256
0.2843 29.1505
0.2817 30.5386
0.2765 31.9927
0.2732 33.516
0.2712 35.1119
0.2696 36.7838
0.2682 38.5353
0.2672 40.3702
0.2663 42.2924
0.2655 44.3062
0.2649 46.4159
0.2643 48.626
0.2638 50.9414

10%
Accel.

0.2981
0.2949
0.2918
0.2887
0.2871
0.2852
0.2831

0.282
0.2796
0.2762
0.2734
0.2714
0.2697
0.2684
0.2673
0.2664
0.2657

0.265
0.2644
0.2638
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PTWW1 15.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 115 - SLAB ONLY Vertical Responses - Elevation 56 ft. - EL56_C-E-17-20

7%
Frea. Accel.

Damping 0.50%
Freg. Accel.
0.1098 0.0291

0.115 0.0309
0.1204 0.0313
0.1262 0.0313
0.1322 0.0313
0.1385 0.0313
0.1451 0.0316

0.152 0.032
0.1592 0.033
0.1668 0.0367
0.1748 0.0507
0.1831 0.0586
0.1918 0.0586
0.2009 0.0586
0.2105 0.0586
0.2205 0.0586

0.231 0.0586
0.242 0.0586

0.2535 0.0649
0.2656 0.0731
0.2783 0.0817
0.2915 0.0817
0.3054 0.0817
0.3199 0.0817
0.3352 0.0873
0.3511 0.0906
0.3678 0.1215
0.3853 0.1361
0.4037 0.1361
0.4229 0.1361
0.4431 0.1361
0.4642 0.1373
0.4863 0.1479
0.5094 0.1814

10%
Freq. Accel.Freg.

0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094

24590-PTF-MED-TLP-00002, Rev. 4 A4 Attachment 3, page 28 of 31

2%
Accel. Freq.

0.026 0.1098
0.026 0.115

0.0263 0.1204
0.0269 0.1262
0.0271 0.1322
0.0277 0.1385
0.0295 0.1451
0.0299 0.152
0.0311 0.1592
0.0323 0.1668
0.0427 0.1748
0.0493 0.1831
0.0493 0.1918
0.0493 0.2009
0.0493 0.2105
0.0493 0.2205
0.0493 0.231
0.0509 0.242
0.0574 0.2535
0.0586 0.2656
0.0599 0.2783
0.0618 0.2915
0.0663 0.3054
0.0701 0.3199
0.0767 0.3352
0.0806 0.3511
0.095 0.3678

0.1057 0.3853
0.1057 0.4037
0.1057 0.4229
0.1057 0.4431
0.1057 0.4642
0.1238 0.4863
0.1384 0.5094

3% 4% 5%
Accel. Freq. Accel. Freg. Accel.

0.0244 0.1098 0.023 0.1098 0.0221
0.0244 0.115 0.0234 0.115 0.023
0.0246 0.1204 0.0241 0.1204 0.0236
0.0257 0.1262 0.0245 0.1262 0.024
0.0258 0.1322 0.0248 0.1322 0.0244
0.0265 0.1385 0.0255 0.1385 0.0246
0.0283 0.1451 0.0271 0.1451 0.0261
0.0286 0.152 0.0274 0.152 0.0262
0.0299 0.1592 0.0288 0.1592 0.0278
0.0312 0.1668 0.0302 0.1668 0.0293
0.0385 0.1748 0.035 0.1748 0.0321
0.0442 0.1831 0.0399 0.1831 0.0362
0.0442 0.1918 0.0399 0.1918 0.0362
0.0442 0.2009 0.0399 0.2009 0.0362
0.0442 0.2105 0.0401 0.2105 0.0386
0.0454 0.2205 0.0427 0.2205 0.0409
0.0457 0.231 0.0438 0.231 0.042
0.0486 0.242 0.0465 0.242 0.0445
0.0531 0.2535 0.0491 0.2535 0.0457
0.0536 0.2656 0.0491 0.2656 0.0457
0.0536 0.2783 0.05 0.2783 0.0484
0.0581 0.2915 0.0547 0.2915 0.0516
0.0622 0.3054 0.0585 0.3054 0.0551
0.0659 0.3199 0.0623 0.3199 0.0589
0.0709 0.3352 0.0662 0.3352 0.0629
0.0749 0.3511 0.0698 0.3511 0.0653
0.0823 0.3678 0.0722 0.3678 0.0653
0.0919 0.3853 0.0808 0.3853 0.0718
0.0919 0.4037 0.0821 0.4037 0.0762
0.0919 0.4229 0.0852 0.4229 0.0801
0.0935 0.4431 0.0889 0.4431 0.0843
0.0976 0.4642 0.0916 0.4642 0.086
0.1108 0.4863 0.0997 0.4863 0.0904
0.1218 0.5094 0.1085 0.5094 0.0977

0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451
0.152

0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094

0.0214 0.1098 0.0205
0.0222 0.115 0.0212
0.0228 0.1204 0.0218
0.0233 0.1262 0.0224
0.0236 0.1322 0.0226
0.0236 0.1385 0.0226
0.0241 0.1451 0.0226
0.0241 0.152 0.0226
0.0261 0.1592 0.0243
0.0277 0.1668 0.0257
0.0285 0.1748 0.0265
0.0305 0.1831 0.0266
0.0305 0.1918 0.0269
0.0326 0.2009 0.0299
0.0361 0.2105 0.0327
0.038 0.2205 0.0341

0.0388 0.231 0.0354
0.041 0.242 0.0368
0.041 0.2535 0.0371

0.0424 0.2656 0.0401
0.0458 0.2783 0.0425
0.0479 0.2915 0.0436
0.0492 0.3054 0.045
0.0536 0.3199 0.0474
0.0571 0.3352 0.0501
0.0577 0.3511 0.0502
0.0577 0.3678 0.0502
0.0587 0.3853 0.0505
0.0664 0.4037 0.0568
0.0711 0.4229 0.0615
0.0761 0.4431 0.0657
0.0763 0.4642 0.0674
0.0827 0.4863 0.0733
0.0867 0.5094 0.0754
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Damping 0.50% 2%
Freq. Accel. Freq. Accel.
0.5337 0.2216 0.5337 0.1605
0.5591 0.2216 0.5591 0.1605
0.5857 0.2216 0.5857 0.1605
0.6136 0.2216 0.6136 0.1605
0.6428 0.2257 0.6428 0.1621
0.6734 0.2257 0.6734 0.1621
0.7055 0.2257 0.7055 0.1621
0.7391 0.2257 0.7391 0.1621
0.7743 0.3175 0.7743 0.2132
0.8111 0.3175 0.8111 0.2132
0.8497 0.3175 0.8497 0.2132
0.8902 0.3175 0.8902 0.2132
0.9326 0.4866 0.9326 0.2993
0.977 0.4866 0.977 0.2993

1.0235 0.4866 1.0235 0.2993
1.0723 0.4866 1.0723 0.2993
1.1233 0.5744 1.1233 0.3387
1.1768 0.5744 1.1768 0.3781
1.2328 0.5744 1.2328 0.3801
1.2916 0.5744 1.2916 0.4124

1.353 0.6253 1.353 0.4124
1.4175 0.6253 1.4175 0.4124

1.485 0.6253 1.485 0.4371
1.5557 0.6253 1.5557 0.456
1.6298 0.7362 1.6298 0.4726
1.7074 0.7659 1.7074 0.5983
1.7887 0.8581 1.7887 0.7092
1.8738 0.9071 1.8738 0.7382

1.963 1.0464 1.963 0.7997
2.0565 1.1387 2.0565 0.8196
2.1544 1.1387 2.1544 0.8196
2.257 1.1387 2.257 0.8196

2.3645 1.8015 2.3645 0.9555
2.4771 2.0921 2.4771 1.1123
2.595 2.6286 2.595 1.3049

3%
Freq. Accel. Freq.
0.5337 0.1343 0.5337
0.5591 0.1343 0.5591
0.5857 0.1343 0.5857
0.6136 0.1343 0.6136
0.6428 0.1356 0.6428
0.6734 0.1389 0.6734
0.7055 0.1389 0.7055
0.7391 0.1413 0.7391
0.7743 0.1805 0.7743
0.8111 0.1805 0.8111
0.8497 0.1805 0.8497
0.8902 0.1869 0.8902
0.9326 0.2464 0.9326
0.977 0.2464 0.977

1.0235 0.2464 1.0235
1.0723 0.2574 1.0723
1.1233 0.2663 1.1233
1.1768 0.3127 1.1768
1.2328 0.3429 1.2328
1.2916 0.3638 1.2916

1.353 0.3638 1.353
1.4175 0.3638 1.4175

1.485 0.3975 1.485
1.5557 0.426 1.5557
1.6298 0.4349 1.6298
1.7074 0.5291 1.7074
1.7887 0.635 1.7887
1.8738 0.6675 1.8738

1.963 0.7215 1.963
2.0565 0.732 2.0565
2.1544 0.732 2.1544
2.257 0.732 2.257

2.3645 0.7668 2.3645
2.4771 0.8901 2.4771
2.595 0.9786 2.595

4%
Accel.

0.1149
0.1149
0.1149
0.1178
0.1179
0.1291
0.1291
0.1328
0.1581
0.1581

0.166
0.1713

0.215
0.215
0.215

0.2363
0.2363
0.2762
0.3128
0.3237
0.3237
0.3419
0.3717
0.3995
0.4101
0.4732
0.5721
0.6084
0.6607
0.661
0.661

0.6622
0.6987
0.7484
0.8001

5% 7%
Freq. Accel. Freq. Accel.
0.5337 0.1023 0.5337 0.0867
0.5591 0.1023 0.5591 0.088
0.5857 0.1023 0.5857 0.0937
0.6136 0.1111 0.6136 0.1003
0.6428 0.1131 0.6428 0.103
0.6734 0.1211 0.6734 0.1084
0.7055 0.1211 0.7055 0.1095
0.7391 0.1244 0.7391 0.1097
0.7743 0.1421 0.7743 0.1211
0.8111 0.1421 0.8111 0.1211
0.8497 0.1535 0.8497 0.134
0.8902 0.1583 0.8902 0.1378
0.9326 0.1926 0.9326 0.1632

0.977 0.1926 0.977 0.1712
1.0235 0.1926 1.0235 0.1775
1.0723 0.2193 1.0723 0.1933
1.1233 0.2193 1.1233 0.1933
1.1768 0.247 1.1768 0.2076
1.2328 0.2874 1.2328 0.2483
1.2916 0.295 1.2916 0.2539

1.353 0.3026 1.353 0.2724
1.4175 0.3245 1.4175 0.2933

1.485 0.3478 1.485 0.3068
1.5557 0.376 1.5557 0.3358
1.6298 0.3877 1.6298 0.3499
1.7074 0.428 1.7074 0.3634
1.7887 0.5184 1.7887 0.4408
1.8738 0.5648 1.8738 0.4905

1.963 0.6081 1.963 0.5225
2.0565 0.6081 2.0565 0.5225
2.1544 0.6081 2.1544 0.5225

2.257 0.6085 2.257 0.5225
2.3645 0.6389 2.3645 0.5434
2.4771 0.6503 2.4771 0.5434

2.595 0.6919 2.595 0.5515

Freq.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

10%
Accel.

0.0754
0.0754
0.0821
0.0874
0.0901
0.0936
0.0952
0.0952
0.1032
0.1065
0.1129
0.1175
0.1377
0.1493
0.1586
0.1665
0.1665
0.1828
0.2091
0.2139
0.2369
0.2571
0.2662
0.2887
0.3051
0.3086
0.3653
0.4072
0.4276
0.4276
0.4276

0.439
0.4598
0.4618
0.4636
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- Figure 115 - SLAB ONLY Vertical Responses - Elevation 56 ft. - EL56_C-E-17-20

5%
Frea. Accel.

7%
Freq. Accel.

Damping
Freq.
2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194

0.50%
Accel.

2.6286
2.6286
2.6286
2.6286
1.4875
1.1706
1.1706
1.1706
1.1706
1.1706
1.1706
1.1706
1.1706
1.1706
1.1706
1.3551
1.6638
1.6638
1.6638
1.6638
1.6638
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.6308
1.7655
1.7655

24590-PTF-MED-TLP-00002, Rev. 4

2%
Freq. Accel.
2.7186 1.3049
2.848 1.3049

2.9836 1.3049
3.1257 1.3049
3.2745 0.9429
3.4305 0.7986
3.5938 0.7986
3.7649 0.7986
3.9442 0.7986
4.132 0.7986

4.3288 0.7986
4.5349 0.7986
4.7508 0.7986

4.977 0.7986
5.214 0.7986

5.4623 0.7986
5.7224 0.9095
5.9948 0.9095
6.2803 0.9095
6.5793 0.9095
6.8926 0.9095
7.2208 0.9095
7.5646 0.9095
7.9248 0.9095
8.3022 0.9095
8.6975 0.9095
9.1116 0.9095
9.5455 0.9835

10 1.0819
10.4762 1.0819

10.975 1.0819
11.4976 1.0819

12.045 1.0819
12.6186 1.0819
13.2194 1.0819
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3%
Freq. Accel. Freq.
2.7186 0.9786 2.7186
2.848 0.9786 2.848

2.9836 0.9786 2.9836
3.1257 0.9786 3.1257
3.2745 0.7973 3.2745
3.4305 0.7066 3.4305
3.5938 0.7066 3.5938
3.7649 0.7066 3.7649
3.9442 0.7066 3.9442
4.132 0.7066 4.132

4.3288 0.7066 4.3288
4.5349 0.7066 4.5349
4.7508 0.7066 4.7508
4.977 0.7066 4.977
5.214 0.7066 5.214

5.4623 0.7066 5.4623
5.7224 0.7723 5.7224
5.9948 0.7723 5.9948
6.2803 0.7723 6.2803
6.5793 0.7723 6.5793
6.8926 0.7723 6.8926
7.2208 0.7723 7.2208
7.5646 0.7723 7.5646
7.9248 0.7723 7.9248
8.3022 0.7723 8.3022
8.6975 0.7723 8.6975
9.1116 0.7723 9.1116
9.5455 0.9073 9.5455

10 0.9829 10
10.4762 0.9829 10.4762

10.975 0.9829 10.975
11.4976 0.9829 11.4976

12.045 0,9829 12.045
12.6186 0.9829 12.6186
13.2194 0.9829 13.2194

4%
Accel.

0.8001
0.8001
0.8001
0.8001
0.6916
0.6392
0.6392
0.6392
0.6392
0.6392
0.6392
0.6392
0.6392
0.6392
0.6392
0.6392
0.6766
0.6766
0.6766
0.6766
0.6766
0.6766
0.6766
0.6766
0.6766
0.6766
0.6822
0.848

0.9016
0.9016
0.9016
0.9016
0.9016
0.9016
0.9016

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022.
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194

0.6919 2.7186 0.5515
0.6919 2.848 0.5515
0.6919 '2.9836 0.5515
0.6919 3.1257 0.5515
0.6178 3.2745 0.5384
0.589 3.4305 0.5099
0.589 3.5938 0.5097
0.589 3.7649 0.5097
0.589 3.9442 0.5097
0.589 4.132 0.5097
0.589 4.3288 0.5097
0.589 4.5349 0.5097
0.589 4.7508 0.5097
0.589 4.977 0.5097
0.589 5.214 0.5097
0.589 5.4623 0.5097

0.6048 5.7224 0.5097
0.6048 5.9948 0.5097
0.6048 6.2803 0.5097
0.6048 6.5793 0.5097
0.6048 6.8926 0.5097
0.6048 7.2208 0.5097
0.6048 7.5646 0.5097
0.6048 7.9248 0.5097
0.6048 8.3022 0.5116
0.6048 8.6975 0.5631

0.665 9.1116 0.6322
0.7987 9.5455 0.7177
0.8346 10 0.7301
0.8346 10.4762 0.7301
0.8346 10.975 0.7301

Freq.
2.7186

2.848
2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975

10%
Accel.

0.4669
0.4669
0.4669
0.4669
0.4669
0.4525
0.4525
0.4525
0.4525
0.4525
0.4525
0.4525
0.4525
0.4525
0.4525
0.4599
0.4637
0.4734
0.4734
0.4734
0.4734
0.4734
0.4734
0.4734
0.4743

0.528
0.5799

0.625
0.625
0.625

0.6298
0.6955
0.7206
0.7274
0.7439

0.8378 11.4976 0.7712 11.4976
0.8378 12.045 0.7828 12.045
0.8378 12.6186 0.7828 12.6186
0.8748 13.2194 0.823 13.2194
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Damping 0.50%
Freq. Accel.

2%
re. Accel.

3%
re. Accel.

4%
Fe. Accel.

13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159
48.626

50.9414

5%
Fe. Accel.

2.1962 13.8489
3.099 14.5083
5.721 15.1991

7.6802 15.9228
7.6802 16.681
7.6802 17.4753
7.6802 18.3074
7.6802 19.1791
5.0233 20.0923
5.0233 21.049
5.0233 22.0513
2.3419 23.1013
1.5293 24.2013
1.2574 25.3536
1.2574 26.5609
1.2574 27.8256
0.6647 29.1505
0.6591 30.5386
0.5376 31.9927
0.5125 33.516
0.4954 35.1119
0.4806 36.7838

0.468 38.5353
0.4573 40.3702
0.4479 42.2924
0.4396 44.3062
0.4321 46.4159
0.4252 48.626
0.4188 50.9414

7%
Fe. Accel.

1.3794 13.8489
1.7518 14.5083
3.1594 15.1991
3.9908 15.9228
3.9908 16.681
3.9908 17.4753
3.9908 18.3074
3.9908 19.1791
2.5698 20.0923
2.5698 21.049
2.5698 22.0513
1.5377 23.1013
1.0859 24.2013
0.8767 25.3536
0.8155 26.5609
0.8155 27.8256
0.618 29.1505

0.6039 30.5386
0.5492 31.9927
0.5181 33.516
0.4964 35.1119

0.481 36.7838
0.4683 38.5353
0.4574 40.3702
0.448 42.2924

0.4396 44.3062
0.4321 46.4159
0.4252 48.626
0.4188 50.9414

10%
Frn Accel

1.2634 13.8489
1.6507 14.5083
2.5932 15.1991
2.9281 15.9228
2.9281 16.681
2.9281 17.4753
2.9281 18.3074
2.9281 19.1791
2.2318 20.0923
1.9224 21.049
1.9224 22.0513

1.433 23.1013
1.0006 24.2013
0.8421 25.3536
0.7384 26.5609
0.7384 27.8256
0.6094 29.1505
0.5896 30.5386
0.5493 31.9927
0.5192 33.516
0.4969 35.1119
0.4812 36.7838
0.4684 38.5353
0.4575 40.3702
0.448 42.2924

0.4397 44.3062
0.4322 46.4159
0.4253 48.626
0.4188 50.9414

24590-PTF-MED-TLP-00002, Rev. 4

1.1839 13.8489
1.5281 14.5083
2.2035 15.1991
2.3497 15.9228
2.3497 16.681
2.3497 17.4753
2.3497 18.3074
2.3497 19.1791
2.0531 20.0923
1.5699 21.049
1.5699 22.0513
1.3325 23.1013
0.9426 24.2013
0.8119 25.3536
0.6923 26.5609
0.6884 27.8256
0.5972 29.1505

0.581 30.5386
0.5479 31.9927
0.5192 33.516
0.4972 35.1119
0.4813 36.7838
0.4684 38.5353
0.4575 40.3702
0.4481 42.2924
0.4397 44.3062
0.4322 46.4159
0.4253 48.626
0.4189 50.9414

A4 Attachment 3, page 31 of 31

.ra .cel .re .c e . . . .
1.1151 13.8489
1.3976 14.5083
1.9756 15.1991

1.998 15.9228
1.998 16.681
1.998 17.4753
1.998 18.3074
1.998 19.1791

1.8683 20.0923
1.4464 21.049
1.3278 22.0513
1.2262 23.1013
0.9155 24.2013
0.7853 25.3536
0.6671 26.5609
0.6534 27.8256
0.5935 29.1505
0.5752 30.5386
0.546 31.9927

0.5188 33.516
0.4973 35.1119
0.4814 36.7838
0.4685 38.5353
0.4576 40.3702
0.4481 42.2924
0.4397 44.3062
0.4322 46.4159
0.4254 48.626
0.4189 50.9414

0.9858 13.8489
1.2195 14.5083
1.5418 15.1991
1.5418 15.9228
1.5418 16.681
1.5418 17.4753
1.5418 18.3074
1.5418 19.1791
1.5418 20.0923
1.3294 21.049
1.1117 22.0513
1.0197 23.1013
0.8472 24.2013
0.7362 25.3536
0.6573 26.5609
0.6229 27.8256
0.5904 29.1505
0.5671 30.5386
0.5418 31.9927
0.5173 33.516
0.4971 35.1119
0.4813 36.7838
0.4684 38.5353
0.4575 40.3702
0.4481 42.2924
0.4398 44.3062
0.4323 46.4159
0.4255 48.626
0.4191 50.9414

0.8419
1.0605
1.3364
1.3585
1.3585
1.3585
1.3585
1.3585
1.2323
1.1577
1.0269
0.9065
0.7881
0.6758
0.6403
0.6093
0.5816
0.5581
0.5355
0.5142
0.4958
0.4807
0.4681
0.4574
0.4481
0.4398
0.4325
0.4258
0.4195
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PLANT ITEM No.
MECHANICAL DATA SHEET 24590-PTF-ME-TLP-COND-00002

SHELL AND TUBE HEAT EXCHANGER 249- ShF-METL P00002

Project: RPP-WTP Description: Treated LAWEvaporator Inter-Condenser
Project No: 24590 P&ID. 24590-PTF-M6-TLP-00002

Sie:Hanford Process Data G/

Process flow diagram: 24590-PTF-M5-V17T-00005 Manufacturer Name Framatome ANP /Graham Manufacturing

General Data
Quality Level 0 (9) TEMA (Class/Type) B

Seismic Category SC-I Flow Type (Counter current, etc) 8 PASS
Design Code ASME VIII Div I Heat Exchanger Duty Btu/hr 436,064
Code Stamp S Heat Exchanger Area ft2  50.7
NB Registration REP11 W AT (LMTD/Corrected LMTD) *F 59.8

Thermal/Hydraulic Data
Shell Side Tube Side

Fluid Name IN STEAM OUT IN Cooling Water OUT
Fluid Quantities: Total Ibm/hr 448.3 32,500

Condensable Vapor (In/Out) 404.6 6.4
Liquid N/A 398.2 32,500 32,500
Noncondensable 43.7 43.7 N/A N/A

Temperature (in/Out) F -* 90- -A 75.0
Specific Gravity N/A N/A 1.000 0.998
Viscosity Cp N/A N/A 2.209 1.875
Molecular Weight 18.02 18.02 N/A N/A
Molecular Weight, Noncondensable 29 29 N/A N/A
Specific Heat Btu/lbm-*F N/A N/A 1.000 0.999
Thermal Conductivity Btu/hr-ft-*F N/A N/A 0.350 0.357
Latent Heat Btu/lbm @ 'F N/A N/A
Inlet pressure 200 Torr I
Tube side Velocity ft/s N/A 3.2
Pressure Drop (Allowed) 10 mm Hg 1.2 psi
Fouling Resistance (Min) hr-ft2-*F/Btu 0.002

Mechanical Design Data
Shell Side Tube Side

Design Pressure (Max/Min) psig 50 Full Vacuum 100 Full Vacuum
Design Temperature (Max/Min) "F 378 0 150 0
Corrosion Allowance inch 0.04 0.04
Erosion Allowance inch N/A N/A
Shell OD / \D 85/8" Overall Dimensions 20x 13-1/2 x 95-

(HxWxL) inch 1/6
Total No. of Tubes 43 Tube OD inch 0.750

Material Data
Shell SA 240 316L 55 Shell Cover SA 240 316L SS
Channel/Bonnet SA 240 316L SS Channel Cover SA 240 316L 55
Tube SA 213 316L SS Floating Head Cover N/A
Stationary Tube Sheet 316L SS Floating Tube Sheet N/A
Shell Side Gaskets N/A Tube Side Gaskets 316 SS Spiral Wound w/ PTFE Filler
Partition Seals N/A Baffles/Supports SA 240 316L SS
Insulation N/A Forgings (Shell side) SA 182 F316L
Bolting SA 193 88M & SA 194 2HM Forgings (Channel) SA 182 F316L

CD
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PLANT ITEM No.
MECHANICAL DATA SHEET 24590-PTF-ME-TLP-COND-00002

SHELL AND TUBE HEAT EXCHANGER Ta ETo-00002

Construction Data (To be determined by the supplier when not specified by the buyer)
Cross Baffle Type Up & Over % Baffle Cut (Dia.) --- Spacing (c/c) inch ---

Bypass Seal Arrangement N/A Longitudinal Seal Type N/A Expansion Joint Type N/A
Inlet Nozzle pV 2  

- - - Bundle Entrance pV 2  
--- Bundle Exit pV 2 .. -

Tube Support Type Vertical Cut U-bend Support Type N/A Weight of Bundle lbf *

Operating Weight lbf 600 Full of Water lbf 1SO Empty Wieght lbf 540
Notes

To be determined by Seller.

Notes:
(1) All welds are continuous to avoid crevices, weld surface finish is descaled as laid.
(2) Tube to tubesheetJoint shall be strength welded.
(3) Graham size Sx6 SEM.
(4) Deleted.

4(5) For Nozzle loads, see 24590-PTF-3PS-MEVV-T0001.
(6) Deleted.
(7) Deleted.
() Deleted. A
(9) Component will be manufactured to Bechtel quality level 0, which corresponds with Vendor quality level QL-2.
(10) Vendor design information is from document 24590-QL-POA-MEVV-00001-02-00056.
(11) Equipment cyclic data Is from document 24590-ML-POA-MEVV-00001-04-03.
(12) Contents of this drawing are dangerous waste permit affecting. Z
(13) The physical design parameters shall be determined by the seller based on TEMA and HEI standaids.
(14) Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA),

are regulated at the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

(Safety screening/evaluation required? I7Yes DNo If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below.)

Rev. Description By Checked E&NS Approved Date

Updated to reflect WSGM analysis, 24590-PTF-U0N-
W16T-00003 and incorporate DOE AEA note (14).

\)PPAo~Ec- 9W VW S1 e0
4 D. Tate R. Rickenbach T

Incorporated Vendor Design and Equipment
3 Qualification Data R. Rickenbach E. Le S. Woolfolk J. Julyk 07/14/2008
2 Incorporated Vendor Design E. Le R. Nowak N/A J. Julyk 04/04/2005
1 Updated Descrition G. Butt D. Reinemann N/A J. Julyk 03/22/2004
0 Issued for Procurement E. Le S. Shah N/A J. Julyk 04/30/2003

24590-PTF-MED-TLP-00002, Rev. 4

Sheet 2 of 31
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PLANT ITEM No.
MECHANICAL DATA SHEET 24590PTF-ME-TLP-COND-00003

SHELL AND TUBE HEAT EXCHANGER Data Sheet No.
Ove24590-P TF-MED-TL P.00003

Project: RPP-WTP Description: Treated LAWEvaporator After-Condenser

Project No: 24590 P&ID: 24590-PTF-M6-TLP-00002

Site: Hanford Process Dat5"W N/A
Process flow diagram: 24590-PTF-M5-V17T00005 Manufacturer Name Framatome ANP /Graham Manufacturing

General Data
Quality Level O (9) TEMA (Class/Type) B
Seismic Category SC-i Flow Type (Counter current, etc) 5 PASS

Design Code ASME VIII DIV I Heat Exchanger Duty Btu/hr 167,835 IS lenFl
Code Stamp Yes Heat Exchanger Area ft2  14.9 RPP-WTP PDC
NB Registration Yes AT (LMTD/Corrected LMTD) 'F 111.0

Thermal/Hydraulic Data

Shell Side Tube Side
Fluid Name IN STEA our tN Cooling Water OuT
Fluid Quantities: Total Ibm/hr 200.4 5,000

Condensable Vapor (in/Out) 156.7 3.4 N/A M/A
Liquid N/A 153.3 15,000 15,000
Noncondensable 43.7 43.7 A/A N/A

Temperature (In/Out) -F __ * 120.0 75.0 /\ *
Specific Gravity _ /A N/A 1.000 0.999
Viscosity Cp N/A M/A 2.209 1.924
Molecular Weight f8.02 18.02 N/A N/A
Molecular Weight, Noncondensable 29 29 N/A N/A
Specific Heat Btu/Ibm-'F N/A N/A 1.000 0.999
Thermal Conductivity Btu/hr-ft-'F N/A * 0.350 0.356
Latent Heat Btu/lbm @ "F N/A N/A
Inlet pressure o10.0 Torr /4\ *
Tube side Velocity ft/s N/A 3.4
Pressure Drop (Allowed) 25 mm Hg 0.5psi
Fouling Resistance (Min) hr-ft2-'F/Btu 0.0020

Mechanical Design Data
Shell Side Tube Side

Design Pressure (Max/Min) psig 50 Full Vacuum 11 Fall Vacuum

Design Temperature (Max/Min) GF 375 0 1 0
Corrosion Allowance inch 0.04 0.04
Erosion Allowance inch N/A /A

Shell OD / ID 65/8" v Dimensiocs fox 11 x 69

Total No. of Tubes 19 Tube OD inch 0.750

Material Data

Shell SA 312, SA 182 316L SS Shell Cover N/A
Channel/Bonnet SA 312, SA 152, SA 403 316L 33 Channel Cover 316L 33
Tube SA 213 316L SS (SMLS) Floating Head Cover N/A
Stationary Tube Sheet SA 240 316L 33 Floating Tube Sheet N/A
Shell Side Gaskets N/A Tube Side Gaskets 316 35 Spiral Wound w/PTFE FIller
Partition Seals N/A Baffles/Supports SA 240 3f6L 33
Insulation N/A Forgings (Shel side) SA 182 F316L
Bolting SA 193 B8M & SA 194 2HM Forgings (Channel) SA 182 F316L

Sheet I of 31
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PLANT ITEM No.
/"MM MECHANICAL DATA SHEET 24590-PTF-METLP-COND-00003

SHELL AND TUBE HEAT EXCHANGER Data Sheet No.
24590-PTF-MED-TLP-00003

Construction Data (To be determined by the supplier when not specified by the buyer)

Cross Baffle Type Up & Over % Baffle Cut (Dia.) - . Spacing (c/c) inch --

Bypass Seal Arrangement N/A Longitudinal Seal Type N/A Expansion Joint Type N/A
Inlet Nozzle pV 2 - - - Bundle Entrance pV 2 - - - Bundle Exit pV 2

Tube Support Type Vertical Cut U-bend Support Type N/A Weight of Bundle lbf *

Operating Weight lbf 330 Full of Water lbf 360 Empty Wieght lbf 300

Notes

To be determined by Seller.

Notes:
(1) All welds are continuous to avoid crevices, weld surface finish Is descaled as laid.
(2) Tube to tubesheet joint shall be strength welded.
(3) Graham size 6x4 BEM. -

(4) Deleted.
(5) For Nozzle loads, see 24590-PTF-3P-MEVV-T0001.
(6) Deleted.
(7) Deleted.
(8) Deleted.
(9) Component will be manufactured to Bechtel quality level , which corresponds with Vendor quality level QL-2.
(10) Vendor design information is from document 24590-QL-POA-MEW-00001-02-00056.
(11) Equipment cyclic data is from document 24590-QL-POA-MEVV-00001-04-03.
(12) Contents of this drawing are dangerous waste permit affecting.
(13) The physical design parameters shall be determined by the seller based on TEMA and HEI standards.
(14) Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA),

are regulated at the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA

authority. DOE asserts, that pursuant to the AEA, it has sole responsibility and authority to regulate source, special
nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is

provided for process description purposes only.

(Safety screening/evaluation required? IOYes ONo If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below.)

Rev. Description By Checked E&NS Approved Date

Updated to reflect WSGM analysis, 24590-PTF-U0N-
16T-00003 and incorporate E AEA note 41 .V1-,/3

4 P PA 9ei D. Tate I. Rickenbach H -'.4(
Updated Quality Level and Incorporated Equipment

3 Qualification Data R. Rickenbach E. Le S. Woolfolk J. Julyk 07/14/2008
2 Incorporated Vendor Design E. Le R. Nowak N/A J. Julyk 04/04/2005

1 Updated Descrition G. Butt D. Reinemann N/A J. Julyk 03/22/2004

0 Issued for Procurement E. Le S. Shah N/A J. Julyk 04/30/2003

Sheet 2 of 31
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EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-PTF-MED-TLP-00003 Rev.: 4

Attachment 1, Page 3 of 31
A

Equipment Identification

Component Tag Number 24590-PTF-ME-TLP-COND-00003 [ SC U SS U APC

Manufacturer / Supplier UST&D / AREVA NP, INC. Safety U SDC E SDS U RRCClassification

Requisition Number 24590-QL-POA-MEVV-00001 Note 10 z

Model N/A 0 SC-I U SC-Il

Description (Include Treated LAW Evaporator After-Condensor, room Seismic U SC-III U SC-IV
descriptive text [e.g., P-0325, Elevation 56'-0" Category

location, elevation]) Note 10

Confinement (ref. 1)A

Safety Function(s)

Seismic Safety Function Z Yes U No Room Number(s): P-0325

Maintenance Accessible 0 Yes U No Method of Maintenance Access: U Remote E Hands On U None

Seismic Operability Requirements: A U During Seismic Event A U After Seismic Event

ITS Equipment Type: O Passive Mechanical U Active Mechanical U Electrical

4_ Equipment Environmental Qualification (EEQ)

Environment U Mild N Harsh Hi Rad Service U Yes Z No Design Life (yrs) 0 40 Z Other

Contamination Class: C3 Design life to include 7,001,950 normal process expansion

Radiation Class: R3 
cycles.

Time
Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time Units (BUYER) (SELLER)

Normal

Normal High Temperature (*F) 95 40 yrs 24590-PTF-UOD-WI6T- Note I00001, Note 7

Normal Low Temperature (*F) 59 40 yrs 24590-PTF-UOD-WI6T- Note 1
00001, Note 7

Normal High Relative Humidity (%RI) 100 40 yrs 24590-PTF-UOD-W16T- Note 100001

Normal Low Relative Humidity (%RI) 10 40 yrs 24590-PTF-UOD-W16T- Note I00001

Normal High Pressure (in.-w.g.) 0 40 yrs 24590-PTF-UOD-Wl6T- Note 100001

Normal Low Pressure (in.-w.g.) -0.4 40 yrs 24590-PTF-UOD-WI 6T- Note 100001

Normal Radiation Dose Rate (mR/hr) 10 40 yrs 24590-PTF-UOD-Wl6T- Note 1
b00001rainanu_(g_/_NA N/_/_N_

Vibration Magnitude (g) N/A N/A N/A N/A Note I

Vibration Frequency (Hz) N/A N/A N/A N/A Note I

Additional Normal Information: See Note 2 for Pressure Units.

24590-ENG-F00065 Rev 1 (2/20/2008)

I*g

Ref: N/A



EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-PTF-MED-TLP-00003 Rev.: 4

Attachment 1, Page 4 of 31

41
Equipment Environmental Qualification (EEQ) (continued)

Time
Parameter Duration WTP Document Number Submittal Number

Parameter Type/Units Value (number) Time units (BUYER) (SELLER)

Abnormal

Abnormal High Temperature (*F) 126 8 hr/yr 24590-PTF-UOD-W 6T- Note I
900001, Note 7&9

Abnormal Low Temperature (*F) 59 8 hr/yr 24590-W T-DB-0s-007, Note 1

Abnormal High Relative Humidity (%RH) 100 24 hr/yr 24590-PTF-UOD-Wl6T- Note I
,____ 00001

24590-PTF-UOD-Wl16T-
Abnormal Low Relative Humidity (%RH) 2 22 hr/yr 00001, Note 9 Note I

Abnormal High Pressure (in.-w.g.) 4 8 hr/yr 24590-PTF-UOD-W6T- Note I
00001

Abnormal Low Pressure (in.-w.g.) -7.3 8 hr/yr 24590-PTF-UOD-Wl6T- Note I
00001 ____________

Abnormal Radiation Dose Rate (rnR/hr) 10 0 hr/yr 24590-PTF-UOD-W T- Note 1
Note 3 bry ____________

24590-PTF-UOD-Wl6T-
Wet Sprinkler System Present YES 2 hr. Z4\ 00001 Note 1

______ __1 __ 00001 ____________

Additional Abnormal Information See Note 2 for Pressure Units

Design Basis Events (DBE)

DBE High Temperature (7F) 128 1000 hrs 24590-PTF-UOD-Wl6T- Note I00001, Note 7 & 9 A

24590-PTF-UOD-WI6T-
DBE Low Temperature (OF) 40 1000 hrs 00001, Note 7 Note IDBE LowTemperaure (*F 40 100000s024 Not U7-1T- Nt

DBE High Relative Humidity (%RH) 100 482 hrs 24590-PTF-UOD-WI6T- Note I00001

24590-PTF-UOD-WI 6T-
DBE Low Relative Humidity (%RH) 6 1000 hrs 20001, N Ote Note 100001, Note 9 A

DBE High Pressure (in.-w.g.) 4 1000 hrs 24590-PTF-UOD-W16T- Note 100001

DBE Low Pressure (in.-w.g.) -7.3 1000 hrs 24590-PTF-UOD-Wl6T- Note I

DBE Radiation Dose Rate (niRlhr) Not 0 hrs 200001 0DWIT Note I

Flood Height (ft) 1.58 1000 hrs 24590-PTF-UOD-W16T- Note 100001

24590-PTF-UOD-Wl6T-
0 00001

Submergence (ft) N/A hrs . Note 1
Note 5 24590..QL-POA-MEVV-A

00001-01-00817 4

Chemical/Spray Exposure YES 12.5 hrs 24590-PTF-UOD-Wl6T- Note 1
00001

Additional DBE Information See Note 2 for Pressure Units

24590-ENG-F00065 Rev 1 (2/20/2008)

00,

Ref: N/A



.0 EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-PTF-MED-TLP-00003 Rev.: 4

Attachment 1, Page 5 of 31

4

DBE Chemical Exposure Details

Sodium Hydroxide, 5M

DBE Chemical Types/Concentrations

Interfaces (Electrical)

Power Supply Voltage (VAC, VDC) N/A

Power Supply Frequency (Hz) N/A

Power Connection Method N/A

I/O Signals to/from Equipment N/A

I/O Connection Method N/A

Interfaces (Mechanical)

Mounting Configuration (orientation) See dwg. 24590-QL-POA-MEVV-00001-01-00817

Mounting Method (bolts, welds, etc.) Anchor Bolts, TLP-SKID-00001, 24590-PTF-DB-Sl3T-00056

Auxiliary Devices N/A

Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Document Version / RemarksNumber Revision

WTP Seismic Design Engineering Specification for Seismic 24590-WTP-3PS-MV00- 002 N/A
Specification (BUYER) Qualification Criteria for Pressure Vessels T0002

Specified Seismic Load Seismic Analysis of Pretreatment Building -

(BUYER) WSGM In-Structure Response Spectre
S(ISRS) 4

24590-PTF-S0C-S15T-
00057

OOA Calculation is not included in
MR, see attached figures 37, 38, 4
40, 41 and 115 per CCN 185267.

Design Seismic Load Calculation - HEP 1 FEP and TLP 24590-QL-POA-MEVV- OOD N/A
(SELLER Condenser Skids Seismic Qualification 00001-04-00027

Qualification Method Calculation - HEP I FEP and TLP 24590-QL-POA-MEVV- OOD N/A
(SELLER) Condenser Skids Seismic Qualification 00001-04-00027

Qualification Report Calculation - HEP I FEP and TLP 24590-QL-POA-MEVV- 00D N/A
Number (SELLER) Condenser Skids Seismic Qualification 00001-04-00027

Submittal Number Calculation - HEP 1 FEP and TLP 24590-QL-POA-MEVV- OOD N/A
(BUYER) Condenser Skids Seismic Qualification 00001-04-00027

24590-ENG-F00065 Rev 1 (2/20/2008) Ref: N/A



EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-PTF-MED-TLP-00003 Rev.: 4

Attachment 1, Page 6 of 31

Notes and Additional Information
Notes:

1. Data to be provided by SELLER through the submittal process as required on the G-32 I -E form.
2. Where pressure is given in inches of water column (in.-w.c.) in the source document, it is generally assumed that this is in

reference to atmospheric pressure and is therefore equivalent to inches of water gage (in.-w.g.).
3. Abnormal and DBE radiation dose rates are set equal to normal dose rate and do not contribute to the total integrated dose.
4. The equipment qualification will be documented in accordance with the requirements in Appendix D of Engineering

Specification for Environmental Qualification of Mechanical Equipment, document number 24590-WTP-3PS-G000-T0015
for the passive and active safety functions.

5. Submergence is determined from the lowest point of the vessel in relation to the flood height above the floor.
6. Environmental data given document 24590-PTF-UOD-WI 6T-00001 is for room environment only.
7. For application of AISC N690, the normal temperatures are not used. Abnormal temperatures shall be applied as Normal

Operation Temperature, To, with seismic effects, Es. The Design basis event temperature shall be applied as a Thermal
Load generated by a postulated accident, TA, without seismic effects, E, or E0.

8. Abnormal low temperature, as calculated in reference 2, is based on a Loss of Heating Accident (LOHA) which occurs
when steam supply to the building is lost. Since the evaporators are run on steam, this would cause the evaporators to go
off-line. Abnormal low temperature will be based on reference 3 at 59 0F.

9. Parameter value used on data sheet has been previously established and determined more conservative than values k
derived from the reference document noted.

10. For commercial reasons, safety and seismic classification may be higher than elsewhere documented, and therefore A
conservative.

References:

1. 24590-WTP-PSAR-ESH-0 1-002-02, Rev. 04A, Preliminary documented safety analysis to support construction
authorization; PT facility specific information.

2. 24590-PTF-UOD-WI6T-00001, Rev. 0, PTF Room Environment Datasheet.

3. 24590-WTP-DB-ENG-01 -001, Rev. IM, Basis of Design.&
4. 24590-PTF-UON-WI6T-00001, Add data for room p-0427. Incorporate additional steam break analysis.
5. 24590-PTF-UON-W 1 6T-00003, Revised temperature & relative humidity data for PTF rooms. &

24590-ENG-F00065 Rev 1 (2/20/2008)
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Figure 37
SLAB-WALL JOINT East-West Resp
Elevation 54 Ft.
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Figure 38
SLAB-WALL JOINT North-South Responses
Elevation 54 Ft.
Line 12.5 & H
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Figure 40
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Figure 41
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Figure 115
SLAB ONLY Vertical Responses
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PTWW037.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H
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~ Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H
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- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H
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0.785 5.9948 0.7434
0.785 6.2803 0.7434

0.7804 6.5793 0.7393
0.7674 6.8926 0.7128
0.7331 7.2208 0.6844
0.7188 7.5646 0.6833
0.7176 7.9248 0.6811
0.6777 8.3022 0.6364
0.6061 8.6975 0.5819
0.5827 9.1116 0.5505
0.5827 9.5455 0.5459
0.5827 10 0.5459
0.5774 10.4762 0.5297
0.5582 10.975 0.5137
0.5519 11.4976 0.5094
0.4716 12.045 0.4394
0.4409 12.6186 0.4251
0.4269 13.2194 0.4021

10%
Frea. Accel.

Pr. Ace r c
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0

.a Acl
2.7186

2.848.
2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194

0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7357
0.7083
0.6732
0.6732
0.6732
0.6732
0.6732
0.6657
0.6345
0.6283
0.6283
0.6237
0.5884
0.5373
0.5085
0.4951
0.4934
0.4688
0.4674
0.4435
0.4081
0.4004

0.379

2.7186 0.6811
2.848 0.6811

2.9836 0.6811
3.1257 0.6811
3.2745 0.6811
3.4305 0.6801
3.5938 0.6801
3.7649 0.6766
3.9442 0.6759
4.132 0.6712

4.3288 0.6626
4.5349 0.6525
4.7508 0.6316

4.977 0.6206
5.214 0.5898

5.4623 0.5898
5.7224 0.5898
5.9948 0.5898
6.2803 0.5898
6.5793 0.5795
6.8926 0.5677
7.2208 0.5677
7.5646 0.5677
7.9248 0.5627
8.3022 0.5417
8.6975 0.5059
9.1116 0.4846
9.5455 0.4643

10 0.4429
10.4762 0.4271

10.975 0.4271
11.4976 0.4142

12.045 0.3915
12.6186 0.3774
13.2194 0.3634



PTWWO37.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S1 5T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 37 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Freq. Accel.
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159
48.626

50.9414

2%
Fe. Accel

0.6152 13.8489
0.5318 14.5083
0.4787 15.1991
0.4787 15.9228
0.4787 16.681
0.4307 17.4753
0.4095 18.3074
0.4095 19.1791
0.3708 20.0923
0.3708 21.049
0.3708 22.0513
0.3708 23.1013
0.3708 24.2013
0.3358 25.3536
0.3358 26.5609
0.3358 27.8256
0.3358 29.1505
0.3312 30.5386
0.3297 31.9927
0.3144 33.516
0.3135 35.1119
0.3134 36.7838
0.3132 38.5353
0.3131 40.3702
0.313 42.2924

0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

3%
Freq Accel.

4%
Frea. Accel.

5%
F. Accel.

7%
Frea. Accel.

10%
Freq. Accel.
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.re .ce .re .ce .re .ce .a ce. Fe. A
0.4815 13.8489
0.4455 14.5083
0.4141 15.1991
0.3815 15.9228
0.3815 16.681
0.3815 17.4753
0.3431 18.3074
0.3431 19.1791
0.3431 20.0923
0.3431 21.049
0.3431 22.0513
0.3431 23.1013
0.3431 24.2013
0.3197 25.3536
0.3169 26.5609
0.3169 27.8256
0.3165 29.1505
0.3165 30.5386
0.3163 31.9927
0.3134 33.516
0.3134 35.1119
0.3133 36.7838
0.3132 38.5353
0.3131 40.3702
0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

0.433 13.8489
0.4096 14.5083
0.3936 15.1991
0.3644 15.9228
0.3644 16.681
0.3644 17.4753
0.3367 18.3074
0.3349 19.1791
0.3349 20.0923
0.3349 21.049
0.3349 22.0513
0.3349 23.1013
0.3349 24.2013
0.3192 25.3536
0.3159 26.5609
0.3159 27.8256
0.3153 29.1505
0.3153 30.5386
0.3146 31.9927
0.3133 33.516
0.3133 35.1119
0.3132 36.7838
0.3131 38.5353
0.3131 40.3702
0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

0.3995 13.8489
0.381 14.5083

0.3795 15.1991
0.3609 15.9228
0.3544 16.681
0.3544 17.4753
0.3354 18.3074
0.3293 19.1791
0.3293 20.0923
0.3293 21.049
0.3293 22.0513
0.3293 23.1013
0.3293 24.2013
0.3187 25.3536
0.3158 26.5609
0.3153 27.8256
0.3142 29.1505
0.3142 30.5386
0.3138 31.9927
0.3132 33.516
0.3132 35.1119
0.3132 36.7838
0.3131 38.5353

0.313 40.3702
0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

0.3896 13.8489
0.3726 14.5083
0.3697 15.1991
0.358 15.9228

0.3483 16.681
0.3483 17.4753
0.3336 18.3074
0.3262 19.1791
0.3262 20.0923
0.3262 21.049
0.3262 22.0513
0.3262 23.1013
0.3255 24.2013
0.3181 25.3536
0.3158 26.5609
0.3149 27.8256
0.3137 29.1505
0.3133 30.5386
0.3132 31.9927
0.3132 33.516
0.3132 35.1119
0.3132 36.7838
0.3131 38.5353
0.313 40.3702

0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

0.3705 13.8489
0.3575 14.5083
0.3575 15.1991
0.3528 15.9228
0.3439 16.681
0.3418 17.4753
0.3315 18.3074
0.3251 19.1791
0.3243 20.0923
0.3236 21.049
0.323 22.0513
0.323 23.1013

0.3206 24.2013
0.317 25.3536

0.3155 26.5609
0.3143 27.8256
0.3132 29.1505
0.3131 30.5386
0.3131 31.9927
0.3131 33.516
0.3131 35.1119
0.3131 36.7838
0.3131 38.5353
0.313 40.3702

0.3129 42.2924
0.3128 44.3062
0.3127 46.4159
0.3126 48.626
0.3125 50.9414

0.3527
0.3484
0.3484
0.3467
0.3416

0.337
0.3305
0.325
0.323

0.3215
0.3199
0.3199
0.3186
0.3164
0.3148
0.3137

0.313
0.313
0.313
0.313
0.313
0.313
0.313

0.3129
0.3129
0.3128
0.3127
0.3126
0.3125



PTWW038.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses ~ Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Fra Accel

0.1098 0.0405 0.1098
0.115 0.0405 0.115

0.1204 0.0405 0.1204
0.1262 0.0405 0.1262
0.1322 0.0405 0.1322
0.1385 0.0411 0.1385
0.1451 0.0417 0.1451
0.152 0.0439 0.152

0.1592 0.0462 0.1592
0.1668 0.0584 0,1668
0.1748 0.0645 0.1748
0.1831 0.0668 0.1831
0.1918 0.0678 0.1918
0.2009 0.0697 0.2009
0.2105 0.0722 0.2105
0.2205 0.0819 0.2205

0.231 0.0959 0.231
0.242 0.0984 0.242

0.2535 0.1059 0.2535
0.2656 0.1138 0.2656
0.2783 0.1138 0.2783
0.2915 0.1138 0.2915
0.3054 0.1179 0.3054
0.3199 0.1179 0.3199
0.3352 0.1179 0.3352
0.3511 0.1654 0.3511
0.3678 0.2415 0.3678
0.3853 0.2549 0.3853
0.4037 0.2549 0.4037
0.4229 0.2549 0.4229
0.4431 0.3288 0.4431
0.4642 0.3288 0.4642
0.4863 0.3288 0.4863
0.5094 0.3288 0.5094

2%
Fro Accemi

3%
Fre Accel

0.0365 0.1098
0.0365 0.115
0.0365 0.1204
0.0365 0.1262
0.0382 0.1322
0.0392 0.1385
0.0398 0.1451
0.0401 0.152
0.0416 0.1592
0.0506 0.1668
0.0566 0.1748
0.0583 0.1831
0.0586 0.1918
0.0596 0.2009
0.062 0.2105

0.0709 0.2205
0.0792 0.231
0.0845 0.242
0.0913 0.2535
0.0944 0.2656
0.0944 0.2783
0.1008 0.2915
0.1056 0.3054
0.1056 0.3199
0.1098 0.3352
0.129 0.3511

0.1832 0.3678
0.187 0.3853
0.187 0.4037
0.187 0.4229

0.2339 0.4431
0.2339 0.4642
0.2339 0.4863
0.2339 0.5094

0.0342
0.0342
0.0342
0.0352
0.037

0.0382
0.0387
0.0387
0.0396
0.0463
0.0522
0.0541
0.0543
0.0543
0.0582
0.0651
0.0703
0.0774
0.0833

0.084
0.084

0.0946
0.0987
0.0987
0.1056
0.1133
0.1565
0.1595
0.1595
0.1651
0.2038
0.2038
0.2038
0.2038

4%
Fren AcceI

0.1098
.115

0.1204
0.1262
0.1322
0.1385
0.1451
0.152

0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094

5%
Freq Accel

0.0322 0.1098
0.0322 0.115
0.0322 0.1204
0.0342 0.1262
0.0359 0.1322
0.0372 0.1385
0.0377 0.1451
0.0377 0.152
0.0377 0.1592
0.0426 0.1668
0.0484 0.1748
0.0504 0.1831
0.0507 0.1918
0.0514 0.2009
0.0547 0.2105

0.06 0.2205
0.0665 0.231
0.0721 0.242
0.0763 0.2535
0.0763 0.2656
0.0779 0.2783
0.0892 0.2915
0.0926 0.3054
0.0926 0.3199
0.1017 0.3352
0.1075 0.3511
0.1364 0.3678
0.1387 0.3853
0.1387 0.4037
0.1485 0.4229
0.1813 0.4431
0.1813 0.4642
0.1813 0.4863
0.1813 0.5094

.r Ace, .1 I .
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0.0303
0.0303
0.031

0.0334
0.0349
0.0363
0.0368
0.0368
0.0368
0.0395

0.045
0.0471
0.0474
0.0487
0.0516
0.0574

0.063
0.0681
0.0702
0.0702

0.074
0.0843
0.0872
0.0894
0.0982
0.1035
0.1213
0.1269
0.1279
0.1344
0.1641
0.1641
0.1641
0.1641

7% 10%
Freq. Accel. Freq. Accel.
0.1098 0.0272 0.1098 0.0235

0.115 0.0272 0.115 0.0259
0.1204 0.0297 0.1204 0.028
0.1262 0.0318 0.1262 0.0297
0.1322 0.0333 0.1322 0.0316
0.1385 0.0348 0.1385 0.0328
0.1451 0.0352 0.1451 0.0332

0.152 0.0352 0.152 0.0332
0.1592 0.0352 0.1592 0.0332
0.1668 0.0352 0.1668 0.0332
0.1748 0.0394 0.1748 0.0332
0.1831 0.0415 0.1831 0.0354
0.1918 0.0418 0.1918 0.038
0.2009 0.0438 0.2009 0.0411
0.2105 0.0482 0.2105 0.0446
0.2205 0.0531 0.2205 0.0475

0.231 0.0578 0.231 0.0525
0.242 0.0618 0.242 0.0551

0.2535 0.0618 0.2535 0.0551
0.2656 0.0618 0.2656 0.0551
0.2783 0.0677 0.2783 0.0611
0.2915 0.0764 0.2915 0.0677
0.3054 0.0785 0.3054 0.0706
0.3199 0.0844 0.3199 0.0786
0.3352 0.0921 0.3352 0.0848
0.3511 0.0964 0.3511 0.088
0.3678 0.1006 0.3678 0.088
0.3853 0.1092 0.3853 0.091
0.4037 0.1163 0.4037 0.1034
0.4229 0.1233 0.4229 0.1111
0.4431 0.1399 0.4431 0.1181
0.4642 0.1399 0.4642 0.1181
0.4863 0.1421 0.4863 0.1246
0.5094 0.1472 0.5094 0.1295
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PTWWO38.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S 1 5T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Freq. Accel.

2%
Fe. Accel.

0.5337 0.3356 0.5337 0.2387
0.5591 0.3997 0.5591 0.2762
0.5857 0.3997 0.5857 0.2863
0.6136 0.3997 0.6136 0.2863
0.6428 0.3997 0.6428 0.2863
0.6734 0.411 0.6734 0.2863
0.7055 0.411 0.7055 0.301
0.7391 0.6367 0.7391 0.4169
0.7743 0.6367 0.7743 0.4169
0.8111 0.6596 0.8111 0.4428
0.8497 0.6596 0.8497 0.4428
0.8902 0.6828 0.8902 0.4451
0.9326 0.737 0.9326 0.5191
0.977 0.9914 0.977 0.6358

1.0235 0.9914 1.0235 0.6358
1.0723 0.9914 1.0723 0.6668
1.1233 1.2606 1.1233 0.8561
1.1768 1.2606 1.1768 0.8561
1.2328 1.2606 1.2328 0.935
1.2916 1.2606 1.2916 1.0351

1.353 1.3319 1.353 1.0351
1.4175 1.6092 1.4175 1.1325

1.485 1.6092 1.485 1.1325
1.5557 1.8872 1.5557 1.1818
1.6298 1.9322 1.6298 1.3084
1.7074 1.9702 1.7074 1.3601
1.7887 2.4552 1.7887 1.4456
1.8738 2.4552 1.8738 1.4456

1.963 2.4552 1.963 1.4456
2.0565 2.4552 2.0565 1.4456
2.1544 2.4552 2.1544 1.4456

2.257 2.2367 2.257 1.4456
2.3645 2.2367 2.3645 1.4456
2.4771 2.2367 2.4771 1.6143
2.595 2.138 2.595 1.6143

3%
Fe. Accel.

4%
re. Accel.

0.5337 0.2081 0.5337
0.5591 0.244 0.5591
0.5857 0.2573 0.5857
0.6136 0.2573 0.6136
0.6428 0.2573 0.6428
0.6734 0.2574 0.6734
0.7055 0.2757 0.7055
0.7391 0.3404 0.7391
0.7743 0.3404 0.7743
0.8111 0.386 0.8111
0.8497 0.4051 0.8497
0.8902 0.4051 0.8902
0.9326 0.4567 0.9326
0.977 0.525 0.977

1.0235 0.5662 1.0235
1.0723 0.5976 1.0723
1.1233 0.7168 1.1233
1.1768 0.7168 1.1768
1.2328 0.8202 1.2328
1.2916 0.8991 1.2916

1.353 0.8991 1.353
1.4175 0.9683 1.4175

1.485 0.9683 1.485
1.5557 1.0008 1.5557
1.6298 1.1683 1.6298
1.7074 1.2627 1.7074
1.7887 1.2629 1.7887
1.8738 1.2629 1.8738

1.963 1.2629 1.963
2.0565 1.2629 2.0565
2.1544 1.3316 2.1544
2.257 1.3316 2.257

2.3645 1.3316 2.3645
2.4771 1.3804 2.4771
2.595 1.3804 2.595

0.19
0.2179
0.2332
0.2332
0.2332
0.2449
0.2638
0.2927
0.3038
0.3422
0.3738
0.3738

0.411
0.4553
0.5139
0.5399
0.6174
0.6174
0.7293

0.793
0.793

0.8621
0.885
0.892

1.0534
1.1415
1.1415
1.1415
1.1498
1.1701
1.2297
1.2297
1.2422
1.2551
1.2551

5%
Frea. Accel.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595

0.1796
0.1971
0.2128
0.2128
0.2219
0.2378
0.2534
0.2746
0.2858
0.3081

0.347
0.3511
0.3766
0.408

0.4702
0.4914
0.5433
0.5433
0.6556

0.708
0.708

0.7817
0.8264
0.8264
0.9565
1.0371
1.0371
1.0371
1.0818
1.1049
1.1411
1.1534
1.1724
1.1724
1.1724

7%
Frea. Accel.
0.5337 0.1614
0.5591 0.1724
0.5857 0.1853
0.6136 0.1998
0.6428 0.2115
0.6734 0.2244
0.7055 0.2357
0.7391 0.2445
0.7743 0.2555
0.8111 0.2598
0.8497 0.3034
0.8902 0.3194
0.9326 0.328

0.977 0.3484
1.0235 0.4041
1.0723 0.4166
1.1233 0.4431
1.1768 0.4467
1.2328 0.5433
1.2916 0.5814

1.353 0.5814
1.4175 0.6627

1.485 0.7199
1.5557 0.7265
1.6298 0.8016
1.7074 0.8692
1.7887 0.8773
1.8738 0.9259

1.963 0.9626
2.0565 0.9829
2.1544 0.9932
2.257 1.0344

2.3645 1.0471
2.4771 1.0471
2.595 1.0471

10%
Frea. Accel.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595

0.1401
0.1556
0.1724
0.1858
0.1969
0.2072
0.2156

0.217
0.2218
0.2218

0.256
0.2761
0.2821
0.2994
0.3384
0.3541
0.3633
0.3729
0.4321
0.4586
0.4631
0.5486
0.6006
0.6185
0.6401
0.7006
0.7486
0.788

0.8157
0.8288
0.8645
0.8939

0.898
0.898
0.898
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F o. Accel. F a Accel. Frea. Accel.
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PTWW038.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) ~ Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

2%
Frea. Accel.

3%
Freq. Accel.

Damping 0.50%
Freq. Accel.
2.7186 2.138
2.848 2.138

2.9836 2.138
3.1257 2.138
3.2745 2.138
3.4305 1.5368
3.5938 1.5368
3.7649 1.5368
3.9442 1.5368
4.132 1.5368

4.3288 1.5368
4.5349 1.5368
4.7508 1.518

4.977 1.518
5.214 1.3404

5.4623 1.3404
5.7224 1.3404
5.9948 1.3404
6.2803 1.3404
6.5793 1.3404
6.8926 1.3404
7.2208 1.274
7.5646 1.274
7.9248 1.274
8.3022 1.274
8.6975 1.0027
9.1116 1.0027
9.5455 1.0027

10 0.6463
10.4762 0.6411

10.975 0.6411
11.4976 0.6411

12.045 0.6411
12.6186 0.6411
13.2194 0.6411

2.7186 1.6143 2.7186
2.848 1.6143 2.848

2.9836 1.6143 2.9836
3.1257 1.3773 3.1257
3.2745 1.2119 3.2745
3.4305 1.0471 3.4305
3.5938 1.0165 3.5938
3.7649 1.0165 3.7649
3.9442 1.0165 3.9442
4.132 1.0165 4.132

4.3288 0.9973 4.3288
4.5349 0.8745 4.5349
4.7508 0.8745 4.7508
4.977 0.8614 4.977
5.214 0.7497 5.214

5.4623 0.7497 5.4623
5.7224 0.7497 5.7224
5.9948 0.7497 5.9948
6.2803 0.7497 6.2803
6.5793 0.7497 6.5793
6.8926 0.7497 6.8926
7.2208 0.7497 7.2208
7.5646 0.7455 7.5646
7.9248 0.6003 7.9248
8.3022 0.5659 8.3022
8.6975 0.521 8.6975
9.1116 0.4701 9.1116
9.5455 0.4494 9.5455

10 0.4494 10
10.4762 0.4371 10.4762

10.975 0.4085 10.975
11.4976 0.3647 11.4976

12.045 0.3647 12.045
12.6186 0.3647 12.6186
13.2194 0.3647 13.2194

4% 5%
Freq. Accel. Freq. Accel.

1.3804
1.3804
1.3804
1.0982
1.0686
0.9495
0.898
0.898

0.8472
0.845

0.8194
0.7347
0.7183
0.7025
0.6443
0.6443
0.6443
0.6443
0.6443
0.6443
0.6443
0.6443
0.6309
0.5494
0.4849
0.4849
0.4386
0.4069
0.4069
0.3959
0.3668
0.3304
0.3304
0.3304
0.3304

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
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1.2551
1.2551
1.2551
1.0035
0.9673
0.8824
0.8299
0.8299
0.7941
0.7941
0.7522
0.6652
0.6169
0.6052
0.5421
0.5254
0.5254
0.5254
0.5254
0.5254
0.5254
0.5254
0 5254
0.5064
0.454
0.454

0.4105
0.3794
0.3794
0.3648
0.3387
0.3133
0.3133
0.3133
0.3133

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194

1.1724
1.1724
1.1568
0.9573
0.886

0.8379
0.7946
0.7769.
0.7477
0.7477
0.7017
0.6197
0.5587
0.5367
0.5109
0.5109
0.5109
0.5109
0.5109
0.5109
0.5109
0.5109
0.5092

0.471
0.4288
0.4288
0.3865
0.3652
0.3585
0.347 10.4762

0.3179 10.975
0.3024 11.4976
0.3024 12.045
0.3024 12.6186
0.3024 13.2194 0.2893 13.2194

Freq.
2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10

7%
Accel.

1.0471
1.0471
1.0114
0.8829
0.778

0.7547
0.7273
0.6958
0.6723
0.6723
0.6303
0.5656
0.4909
0.4572
0.4398

0.438
0.438
0.438
0.438
0.438
0.438
0.438
0.438

0.4168
0.394

0.3913
0.3654
0.3418
0.3293
0.3169
0.2923
0.2893
0.2893
0.2893

Freq.
2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186

10%
Accel.

0.898
0.898

0.8645
0.7931
0.7168
0.6598
0.6376
0.6089
0.5955
0.5955
0.5622
0.5097
0.4618
0.4284
0.4021
0.3783
0.3681
0.3681
0.3681
0.3681
0.3681
0.3681
0.3681
0.3609
0.3594
0.3536
0.3376
0.3167
0.3015
0.2936
0.2891
0.2857
0.2839
0.2831
0.2831



PTWW038.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 38 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 12.5 H

Damping 0.50%
Freq. Accel.
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159
48.626

50.9414

2%
Freq. Accel.

0.6411 13.8489
0.6411 14.5083
0.6411 15.1991
0.6411 15.9228
0.6411 16.681
0.6411 17.4753
0.4714 18.3074
0.4714 19.1791
0.4714 20.0923
0.3824 21.049
0.3824 22.0513
0.2973 23.1013
0.2947 24.2013
0.288 25.3536
0.288 26.5609

0.2867 27.8256
0.2773 29.1505
0.2773 30.5386
0.2707 31.9927
0.2707 33.516

0.27 35.1119
0.2695 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

3%
Freq. Accel.

0.3647 13.8489
0.3647 14.5083
0.3647 15.1991
0.3647 15.9228
0.3647 16.681
0.3647 17.4753
0.3284 18.3074
0.3088 19.1791
0.3088 20.0923
0.2877 21.049
0.2873 22.0513
0.2832 23.1013
0.2805 24.2013
0.2805 25.3536
0.2805 26.5609

0.28 27.8256
0.2753 29.1505
0.2727 30.5386

0.271 31.9927
0.2707 33.516

0.27 35.1119
0.2696 36.7838
0.2693 38.5353

0.269 40.3702
0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

4%
Freq. Accel.

0.3304 13.8489
0.3304 14.5083
0.3304 15.1991
0.3304 15.9228
0.3304 16.681
0.3304 17.4753
0.3152 18.3074
0.2936 19.1791
0.2886 20.0923
0.2842 21.049
0.2834 22.0513
0.2814 23.1013
0.2788 24.2013
0.2788 25.3536
0.2788 26.5609
0.2782 27.8256
0.2749 29.1505
0.2726 30.5386

0.271 31.9927
0.2706 33.516

0.27 35.1119
0.2696 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

5%
Freq. Accel.

0.3133 13.8489
0.3133 14.5083
0.3133 15.1991
0.3133 15.9228
0.3133 16.681
0.3133 17.4753
0.3052 18.3074
0.2872 19.1791
0.2865 20.0923
0.2843 21.049
0.2816 22.0513
0.2802 23.1013
0.2776 24.2013
0.2776 25.3536
0.2776 26.5609
0.2771 27.8256
0.2745 29.1505
0.2725 30.5386
0.2711 31.9927
0.2706 33.516
0.2701 35.1119
0.2696 36.7838
0.2693 38.5353
0.269 40.3702

0.2687 42.2924
0.2685 44.3062
0.2683 46.4159
0.2681 48.626
0.2679 50.9414

0.3024
0.3024
0.3024
0.3024
0.3024
0.3024
0.298

0.2851
0.2851
0.2836
0.2806
0.2793
0.2768
0.2768
0.2768
0.2762
0.2742
0.2724
0.2711
0.2706
0.2701
0.2697
0.2693

0.269
0.2687
0.2685
0.2683
0.2681
0.2679
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7%
Freq. Accel. Freg.
13.8489 0.2893 13.8489
14.5083 0.2893 14.5083
15.1991 0.2893 15.1991
15.9228 0.2893 15.9228

16.681 0.2893 16.681
17.4753 0.2893 17.4753
18.3074 0.2893 18.3074
19.1791 0.2842 19.1791
20.0923 0.2833 20.0923
21.049 0.2819 21.049

22.0513 0.2795 22.0513
23.1013 0.2779 23.1013
24.2013 0.2763 24.2013
25.3536 0.2757 25.3536
26.5609 0.2757 26.5609
27.8256 0.2751 27.8256
29.1505 0.2738 29.1505
30.5386 0.2723 30.5386
31.9927 0.2712 31.9927
33.516 0.2706 33.516

35.1119 0.2701 35.1119
36.7838 0.2697 36.7838
38.5353 0.2693 38.5353
40.3702 0.269 40.3702
42.2924 0.2687 42.2924
44.3062 0.2685 44.3062
46.4159 0.2683 46.4159
48.626 0.2681 48.626

50.9414 0.2679 50.9414

10%
Accel.

0.2831
0.2831
0.2831
0.2831
0.2831
0.2831
0.2831
0.2825
0.2814
0.2801
0.2783
0.2765
0.2756
0.2749
0.2747
0.2741
0.2732
0.2721
0.2712
0.2706
0.2701
0.2697
0.2693
0.269

0.2688
0.2685
0.2683
0.2681
0.2679



PTWW040.grf ~ RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

2%
Frea. Accel.

3%
Fa. Accel.

Damping 0.50%
Freq. Accel.
0.1098 0.0375

0.115 0.0375
0.1204 0.0375
0.1262 0.0431
0.1322 0.0504
0.1385 0.056
0.1451 0.0581

0.152 0.0616
0.1592 0.062
0.1668 0.064
0.1748 0.064
0.1831 0.064
0.1918 0.0641
0.2009 0.0642
0.2105 0.0665
0.2205 0.078

0.231 0.0933
0.242 0.0933

0.2535 0.0933
0.2656 0.0933
0.2783 0.0953
0.2915 0.1186
0.3054 0.1503
0.3199 0.1503
0.3352 0.1503
0.3511 0.1503
0.3678 0.168
0.3853 0.168
0.4037 0.1939
0.4229 0.2367
0.4431 0.3089
0.4642 0.3417
0.4863 0.3417
0.5094 0.3521

4%
Frea. Accel.

5%
Frea. Accel.

0.1098 0.0344 0.1098
0.115 0.0344 0.115

0.1204 0.0344 0.1204
0.1262 0.0397 0.1262
0.1322 0.045 0.1322
0.1385 0.0489 0.1385
0.1451 0.0509 0.1451
0.152 0.0546 0.152

0.1592 0.0546 0.1592
0.1668 0.0561 0.1668
0.1748 0.0561 0.1748
0.1831 0.0561 0.1831
0.1918 0.0562 0.1918
.0.2009 0.0583 0.2009
0.2105 0.0603 0.2105
0.2205 0.0646 0.2205

0.231 0.0774 0.231
0.242 0.0774 0.242

0.2535 0.0817 0.2535
0.2656 0.0839 0.2656
0.2783 0.0846 0.2783
0.2915 0.0985 0.2915
0.3054 0.1233 0.3054
0.3199 0.1233 0.3199
0.3352 0.1233 0.3352
0.3511 0.129 0.3511
0.3678 0.1438 0.3678
0.3853 0.1438 0.3853
0.4037 0.1599 0.4037
0.4229 0.1905 0.4229
0.4431 0.2194 0.4431
0.4642 0.2524 0.4642
0.4863 0.2561 0.4863
0.5094 0.2655 0.5094

0.0327 0.1098 0.0312 0.1098
0.0327 0.115 0.0312 0.115
0.0331 0.1204 0.0322 0.1204
0.0378 0.1262 0.036 0.1262
0.042 0.1322 0.0393 0.1322

0.0449 0.1385 0.0414 0.1385
0.0475 0.1451 0.0445 0.1451
0.0507 0.152 0.0472 0.152
0.0507 0.1592 0.0472 0.1592
0.0518 0.1668 0.0481 0.1668
0.0518 0.1748 0.0481 0.1748
0.0518 0.1831 0.0481 0.1831
0.0518 0.1918 0.0494 0.1918
0.0558 0.2009 0.0534 0.2009
0.0575 0.2105 0.0549 0.2105
0.0619 0.2205 0.0595 0.2205
0.0694 0.231 0.063 0.231
0.0722 0.242 0.0678 0.242
0.0771 0.2535 0.0729 0.2535
0.0794 0.2656 0.0754 0.2656
0.0794 0.2783 0.0754 0.2783
0.0889 0.2915 0.0814 0.2915
0.1096 0.3054 0.0984 0.3054
0.1096 0.3199 0.0984 0.3199
0.1096 0.3352 0.0984 0.3352
0.1173 0.3511 0.107 0.3511
0.1303 0.3678 0.1186 0.3678
0.1345 0.3853 0.1278 0.3853
0.1426 0.4037 0.1306 0.4037
0.172 0.4229 0.1557 0.4229

0.1882 0.4431 0.1671 0.4431
0.2138 0.4642 0.1852 0.4642

0.221 0.4863 0.1929 0.4863
0.2324 0.5094 0.2053 0.5094
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0.0298
0.0299
0.0312
0.0343
0.0369
0.0384
0.0419
0.0441
0.0442
0.0451
0.0451
0.0451
0.0476
0.0513
0.0525
0.0573
0.0598
0.0637
0.0692
0.0717
0.0717
0.0754
0.0894
0.0894
0.0932
0.0997
0.1121
0.1218
0.1259
0.1416
0.1496
0.1637
0.1703
0.1831

7%
Freq. Accel. Freg.
0.1098 0.0274 0.1098

0.115 0.0277 0.115
0.1204 0.0294 0.1204
0.1262 0.0314 0.1262
0.1322 0.0328 0.1322
0.1385 0.0345 0.1385
0.1451 0.0375 0.1451
0.152 0.0391 0.152

0.1592 0.0397 0.1592
0.1668 0.0403 0.1668
0.1748 0.0403 0.1748
0.1831 0.0403 0.1831
0.1918 0.0445 0.1918
0.2009 0.0474 0.2009
0.2105 0.049 0.2105
0.2205 0.0533 0.2205

0.231 0.0556 0.231
0.242 0.0566 0.242

0.2535 0.0628 0.2535
0.2656 0.0653 0.2656
0.2783 0.0653 0.2783
0.2915 0.0668 0.2915
0.3054 0.0758 0.3054
0.3199 0.0802 0.3199
0.3352 0.0857 0.3352
0.3511 0.0894 0.3511
0.3678 0.1017 0.3678
0.3853 0.1114 0.3853
0.4037 0.117 0.4037
0.4229 0.1217 0.4229
0.4431 0.1274 0.4431
0.4642 0.1345 0.4642
0.4863 0.1411 0.4863
0.5094 0.15 0.5094

10%
Accel.

0.0252
0.0258
0.0269
0.0278
0.0281
0.0303
0.0326
0.0338
0.0351
0.0355
0.0355
0.0368
0.0404
0.0424
0.0449
0.0484
0.0503
0.0512
0.0552
0.0575
0.0581
0.0594
0.0632
0.0706
0.0762
0.0786
0.0897
0.0992
0.1053
0.1092
0.1099
0.1215
0.1326
0.1394



PTWWO40.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
~ Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

Damping 0.50%
Freq Acce.A
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595

0.4094
0.4094
0.4094
0.4473

0.478
0.478
0.478
0.478

0.5516
0.5516
0.5516
0.5516

0.86
0.86

0.9305
0.9305
1.3364
1.3364
1.3364
1.3364
1.3364
1.4619
1.4619
1.5117

1.815
1.815
1.815
1.815
1.815

1.7425
1.7425

1.515
1.515
1.515
1.515

2%
Fre Are'A
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

0.277
0.277
0.277

0.2968
0.3546
0.3546
0.3546
0.3546
0.3957
0.3957
0.3957
0.3957
0.5582
0.5582
0.596

0.6681
0.8307
0.8307
0.8307
0.8976
0.9456
0.9456
0.9456
1.0299
1.1102
1.1102
1.1102
1.1102
1.1102
1.0955
1.0955
1.0774
1.0774
1.0774
1.0774

3%
Fren AccelA
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233,
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738
1.963

2.0565
2.1544
2.257

2.3645
2.4771
2.595

0.2324
0.2399
0.2401
0.2443
0.3004
0.3004
0.3004
0.3004
0.3328
0.3328
0.3328
0.3658
0.4625
0.4625
0.5259
0.6026
0.678
0.678

0.7352
0.7903
0.7903
0.7903
0.7903
0.8804
0.9568
0.9568
0.9568
0.9568
0.9568
0.961
0.961
0.961
0.961

1.0152
1.0152

4%
Freq AcceI.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595

0.2053
0.2149
0.2157
0.2233
0.2612
0.2612
0.2612
0.2693
0.2914
0.3036

0.312
0.3432
0.4018
0.4042
0.4813
0.5463
0.5832
0.5853
0.6585
0.7004
0.7004
0.7004
0.7283
0.7761
0.8641
0.8641
0.8641
0.8669
0.8979
0.9033
0.9033
0.9033
0.9033
0.9033
0.9033

5%
Frea. Accel.
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595

7%
Frea. Accel.

10%
Frea. Accel.
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0.1831
0.195

0.1974
0.205

0.2347
0.2416
0.2416
0.2464
0.2681
0.2876
0.2986
0.3226
0.3596
0.3641
0.4435
0.4991
0.5403
0.5503
0.5916
0.6246
0.6262
0.6574
0.6958
0.7253
0.7943
0.7943
0.7943
0.8279
0.8532
0.8536
0.8536
0.8536
0.8536
0.8536
0.8536

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771
2.595

0.1539
0.1656
0.1686

0.175
0.1989
0.2168
0.2187
0.2187
0.2353
0.2588
0.2726
0.2872
0.3042
0.3081
0.3836
0.435

0.4675
0.486

0.5089
0.5436
0.5719
0.6019
0.6359
0.6625
0.6883

0.703
0.7234
0.7584
0.7761
0.7761
0.7761
0.7761
0.7761
0.7713
0.7713

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595

0.1399
0.1399

0.144
0.144

0.1683
0.1875
0.1922
0.1922
0.2018
0.2241
0.2377
0.2459
0.2543
0.2635
0.3273
0.3728
0.3994
0.4233

0.45
0.479

0.5034
0.5319

0.562
0.5874

0.605
0.6249
0.6496
0.6712
0.6839
0.6839
0.6839
0.6839
0.6839
0.6886
0.6927



PTWWO40.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S1 5T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

4%
Fren Ancc[

Damping 0.50%
Freq. Accel. Freq.
2.7186 1.515 2.7186

2.848 1.515 2.848
2.9836 1.515 2.9836
3.1257 1.515 3.1257
3.2745 1.515 3.2745
3.4305 1.515 3.4305
3.5938 1.7924 3.5938
3.7649 1.7924 3.7649
3.9442 1.7924 3.9442
4.132 1.7924 4.132

4.3288 1.7924 4.3288
4.5349 1.7924 4.5349
4.7508 1.7924 4.7508
4.977 1.7924 4.977
5.214 1.7924 5.214

5.4623 2.0429 5.4623
5.7224 2.0429 5.7224
5.9948 2.0429 5.9948
6.2803 2.0429 6.2803
6.5793 2.0429 6.5793
6.8926 2.0429 6.8926
7.2208 1.6443 7.2208
7.5646 1.3629 7.5646
7.9248 1.3378 7.9248
8.3022 1.3378 8.3022
8.6975 0.9422 8.6975
9.1116 0.9081 9.1116
9.5455 0.9081 9.5455

10 0.8734 10
10.4762 0.7653 10.4762

10.975 0.7298 10.975
11.4976 0.7298 11.4976

12.045 0.7298 12.045
12.6186 0.7298 12.6186
13.2194 0.7298 13.2194

2%
Accel. Freq.

1.0774 2.7186
1.0774 2.848
1.0774 2.9836
1.0774 3.1257
1.0774 3.2745
1.0774 3.4305
1.0774 3.5938
1.0921 3.7649
1.0921 3.9442
1.0921 4.132
1.0921 4.3288
1.0921 4.5349
1.0921 4.7508
1.0921 4.977
1.0921 5.214
1.0921 5.4623
1.0974 5.7224
1.0974 5.9948
1.0974 6.2803
1.0974 6.5793
1.0974 6.8926
1.0312 7.2208
0.9367 7.5646
0.8974 7.9248
0.8407 8.3022
0.6767 8.6975
0.6623 9.1116
0.6266 9.5455
0.6266 10
0.5513 10.4762
0.5252 10.975
0.5252 11.4976
0.5252 12.045

0.516 12.6186
0.516 13.2194

5%
Freqt Accel.

3%
Accel.

1.0152
1.0152
1.0152
1.0152
1.0152
1.0152
1.0152
1.0152
1.0628
1.0628
1.0628
1.0628
1.0628
0.9506
0.9383
0.9383
0.9383
0.9383
0.9383
0.9383
0.9383
0.8872
0.8389

0.827
0.7713
0.6523
0.6141
0.5795
0.5795

. .ce .ra Ac
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0

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6. 2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10

0.9033 2.7186 0.8536
0.9033 2.848 0.8536
0.9033 2.9836 0.8536
0.9033 3.1257 0.8536
0.9033 3.2745 0.8536
0.9033 3.4305 0.8536
0.9033 3.5938 0.8536
0.9076 3.7649 0.8536
0.9721 3.9442 0.9001
0.9721 4.132 0.9001
0.9721 4.3288 0.9001
0.9721 4.5349 0.9001
0.9721 4.7508 0.9001
0.8979 4.977 0.8494
0.8718 5.214 0.8233
0.8718 5.4623 0.8233
0.8718 5.7224 0.8233
0.8718 5.9948 0.8233
0.8718 6.2803 0.8233
0.8718 6.5793 0.8218
0.852 6.8926 0.7921

0.8236 7.2208 0.7712
0.785 7.5646 0.7436

0.7757 7.9248 0.7347
0.7153 8.3022 0.6828
0.6296 8.6975 0.6076
0.5759 9.1116 0.551
0.5505 9.5455 0.5315
0.5505 10 0.5315
0.5125 10.4762 0.5017
0.4911 10.975 0.479
0.4911 11.4976 0.479
0.4911 12.045 0.479
0.483 12.6186 0.4727

0.4393 13.2194 0.438

7% 10%
Freq. Accel. Freq. Accel.
2.7186 0.7713 2.7186 0.6934
2.848 0.7713 2.848 0.6934

2.9836 0.7713 2.9836 0.6934
3.1257 0.7713 3.1257 0.6934
3.2745 0.7713 3.2745 0.6934
3.4305 0.7713 3.4305 0.692
3.5938 0.7713 3.5938 0.6916
3.7649 0.7713 3.7649 0.6893
3.9442 0.7901 3.9442 0.6893
4.132 0.7901 4.132 0.6876

4.3288 0.7901 4.3288 0.6805
4.5349 0.7901 4.5349 0.676
4.7508 0.7901 4.7508 0.6736
4.977 0.7652 4.977 0.6688
5.214 0.7464 5.214 0.654

5.4623 0.7464 5.4623 0.654
5.7224 0.7464 5.7224 0.654
5.9948 0.7464 5.9948 0.654
6.2803 0.7464 6.2803 0.654
6.5793 0.7401 6.5793 0.6457
6.8926 0.7107 6.8926 0.6236
7.2208 0.6856 7.2208 0.6178
7.5646 0.6831 7.5646 0.6178
7.9248 0.6707 7.9248 0.604
8.3022 0.6374 8.3022 0.5873
8.6975 0.5724 8.6975 0.5488
9.1116 0.5261 9.1116 0.5145
9.5455 0.5085 9.5455 0.4961

10 0.5083 10 0.4875
10.4762 0.4862 10.4762 0.4714

10.975 0.4624 10.975 0.4529
11.4976 0.4624 11.4976 0.4475

12.045 0.4624 12.045 0.4475
12.6186 0.4569 12.6186 0.4415
13.2194 0.4349 13.2194 0.4272

0.528 10.4762
0.5066 10.975
0.5066 11.4976
0.5066 12.045
0.4966 12.6186
0.4659 13.2194



PTWWO40.grf ~ RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 40 - SLAB-WALL JOINT East-West Responses - Elevation 54 Ft. - Line 30 B

Damping 0.50%
Frea. Accel.
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159
48.626

50.9414

2%
F. Accel.

0.7298 13.8489
0.7298 14.5083
0.7298 15.1991
0.7298 15.9228
0.7298 16.681
0.7298 17.4753
0.7298 18.3074
0.8702 19.1791
0.8702 20.0923
0.8702 21.049
0.8702 22.0513
0.8702 23.1013
0.7893 24.2013
0.7893 25.3536
0.7893 26.5609
0.4998 27.8256
0.4217 29.1505
0.4217 30.5386
0.3545 31.9927
0.3442 33.516
0.3392 35.1119
0.3368 36.7838
0.3351 38.5353
0.3338 40.3702
0.3326 42.2924
0.3316 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

3%
F. Accel.

0.516 13.8489
0.516 14.5083
0.516 15.1991
0.516 15.9228
0.516 16.681
0.516 17.4753
0.516 18.3074
0.516 19.1791
0.516 20.0923
0.516 21.049
0.516 22.0513
0.516 23.1013

0.5103 24.2013
0.4648 25.3536
0.4648 26.5609
0.4141 27.8256
0.3866 29.1505
0.3633 30.5386
0.3404 31.9927
0.3404 33.516
0.3385 35.1119
0.3366 36.7838

0.335 38.5353
0.3337 40.3702
0.3326 42.2924
0.3316 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

4%
Freq. Accel.

0.4659 13.8489
0.4659 14.5083
0.4659 15.1991
0.4659 15.9228
0.4659 16.681
0.4659 17.4753
0.4659 18.3074
0.4659 19.1791
0.4659 20.0923
0.4659 21.049
0.4659 22.0513
0.4659 23.1013
0.4659 24.2013
0.4175 25.3536
0.4175 26.5609
0.3879 27.8256
0.3763 29.1505
0.3554 30.5386
0.3386 31.9927
0.3386 33.516
0.338 35.1119

0.3364 36.7838
0.3349 38.5353
0.3336 40.3702
0.3325 42.2924
0.3316 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

5%
re. Accel.

0.4388 13.8489
0.4388 14.5083
0.4388 15.1991
0.4388 15.9228
0.4388 16.681
0.4388 17.4753
0.4388 18.3074
0.4388 19.1791
0.4388 20.0923
0.4388 21.049
0.4388 22.0513
0.4388 23.1013
0.4388 24.2013

0.405 25.3536
0.3899 26.5609
0.3762 27.8256
0.3678 29.1505
0.3517 30.5386
0,3376 31.9927
0.3376 33.516
0.3376 35.1119
0.3362 36.7838
0.3348 38.5353
0.3336 40.3702
0.3325 42.2924
0.3316 44.3062
0.3307 46.4159
0.3299 48.626
0.3291 50.9414

0.4278
0.4278
0.4209
0.4209
0.4209
0.4209
0.4209
0.4209
0.4209
0.4209
0.4209
0.4209
0.4209
0.4012

0.38
0.3726
0.3612
0.3499
0.3374
0.3371
0.3371

0.336
0.3347
0.3336
0.3325
0.3315
0.3307
0.3299
0.3291

Frea. Accel. Frea. Accel. F Accel. Frea. Accel.

24590-PTF-MED-TLP-00003, Rev. 4

l

7%
Freq. Accel. Freq.
13.8489 0.4202 13.8489
14.5083 0.4164 14.5083
15.1991 0.4033 15.1991
15.9228 0.4007 15.9228

16.681 0.4007 16.681
17.4753 0.4007 17.4753
18.3074 0.4007 18.3074
19.1791 0.4007 19.1791
20.0923 0.4007 20.0923
21.049 0.4007 21.049

22.0513 0.4007 22.0513
23.1013 0.4007 23.1013
24.2013 0.3995 24.2013
25.3536 0.3926 25.3536
26.5609 0.3779 26.5609
27.8256 0.3682 27.8256
29.1505 0.3558 29.1505
30.5386 0.3485 30.5386
31.9927 0.3399 31.9927

33.516 0.3365 33.516
35.1119 0.3365 35.1119
36.7838 0.3356 36.7838
38.5353 0.3345 38.5353
40.3702 0.3334 40.3702
42.2924 0.3324 42.2924
44.3062 0.3315 44.3062
46.4159 0.3307 46.4159
48.626 0.3299 48.626

50.9414 0.3291 50.9414

10%
Accel.

0.4132
0.4056
0.3946
0.3861
0.3861
0.3861
0.3861
0.3861
0.3861
0.3861
0.3835
0.3835
0.3835
0.3817
0.3729
0.3643
0.3554
0.348

0.3417
0.3379
0.3359
0.3352
0.3343
0.3333
0.3323
0.3315
0.3307
0.3299
0.3292
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PTWWO41.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 41 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 30 B

4%
Freq. Accel.

Damping 0.50%
Freq. Accel.

0.1098 0.0404
0.115 0.0404

0.1204 0.0404
0.1262 0.0404
0.1322 0.0404
0.1385 0.0409
0.1451 0.0416

0.152 0.0439
0.1592 0.0462
0.1668 0.0584
0.1748 0.0644
0.1831 0.0667
0.1918 0.0678
0.2009 0.0697
0.2105 0.0721
0.2205 0.0818

0.231 0.0958
0.242 0.098

0.2535 0.1056
0.2656 0.1138
0.2783 0.1138
0.2915 0.1138
0.3054 0.1172
0.3199 0.1172
0.3352 0.1172
0.3511 0.1645
0.3678 0.2408
0,3853 0.2539
0.4037 0.2539
0.4229 0.2539
0.4431 0.3276
0.4642 0.3276
0.4863 0.3276
0.5094 0.3276
0.5337 0.3338
0.5591 0.3945
0.5857 0.3945

2% 3%
Freq. Accel. Freg. Accel.

0.1098 0.0365 0.1098 0.0342
0.115 0.0365 0.115 0.0342

0.1204 0.0365 0.1204 0.0342
0.1262 0.0365 0.1262 0.0351
0.1322 0.0381 0.1322 0.0369
0.1385 0.039 0.1385 0.0379
0.1451 0.0397 0.1451 0.0386

0.152 0.0401 0.152 0.0386
0.1592 0.0416 0.1592 0.0395
0.1668 0.0505 0.1668 0.0462
0.1748 0.0566 0.1748 0.0521
0.1831 0.0582 0.1831 0.0541
0.1918 0.0585 0.1918 0.0542
0.2009 0.0595 0.2009 0.0542
0.2105 0.0618 0.2105 0.0579
0.2205 0.0709 0.2205 0.0651

0.231 0.0791 0.231 0.0703
0.242 0.0843 0.242 0.0773

0.2535 0.091 0.2535 0.083
0.2656 0.0945 0.2656 0.0842
0.2783 0.0945 0.2783 0.0842
0.2915 0.1001 0.2915 0.0939
0.3054 0.1049 0.3054 0.0979
0.3199 0.1049 0.3199 0.0979
0.3352 0.1085 0.3352 0.1042
0.3511 0.128 0.3511 0.1118
0.3678 0.1827 0.3678 0.1561
0.3853 0.1862 0.3853 0.1588
0.4037 0.1862 0.4037 0.1588
0.4229 0.1862 0.4229 0.1641
0.4431 0.2318 0.4431 0.2019
0.4642 0.2318 0.4642 0.2019
0.4863 0.2318 0.4863 0.2019
0.5094 0.2318 0.5094 0.2019
0.5337 0.2366 0.5337 0.2061
0.5591 0.2731 0.5591 0.2401
0.5857 0.2819 0.5857 0.2531
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0

0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

0.0321
0.0321
0.0321
0.0342
0.0357

0.037
0.0376
0.0376
0.0376
0.0426
0.0483
0.0504
0.0506
0.0511
0.0545
0.0599
0.0666
0.0714
0.0759
0.0759
0.0778
0.0884
0.0918
0.0918
0.1003
0.1061
0.1359

0.138
0.138

0.1478
0.1796
0.1796
0.1796
0.1796
0.1882
0.2143

0.229

Freg.
0.1098

0.115
0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

5%
Accel.

0.0303
0.0303
0.0309
0.0332
0.0347
0.0361
0.0367
0.0367
0.0367
0.0394

0.045
0.047

0.0473
0.0484
0.0514
0.0573
0.0631
0.0675
0.0699
0.0699
0.0737
0.0835
0.0864
0.0881
0.0967

0.102
0.1205
0.1255
0.1261
0.1338
0.1626
0.1626
0.1626
0.1626
0.1776
0.1954
0.2088

Freq.
0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

7%
Accel.

0.0271
0.0271
0.0295
0.0315
0.0331
0.0346
0.0352
0.0352
0.0352
0.0352
0.0394
0.0414
0.0417
0.0434
0.0481

0.053
0.0572
0.0613
0.0613
0.0613

0.067
0.0753
0.0776
0.0829
0.0904

0.095
0.0995
0.1079
0.1142

0.122
0.1389
0.1389
0.1415
0.1475
0.1596
0.171

0.1825

Freq.
0.1098

0.115
0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857

10%
Accel.

0.0235
0.0256
0.0277
0.0295
0.0315
0.0327
0.0332
0.0332
0.0332
0.0332
0.0332
0.0353
0.0379

0.041
0.0444
0.0474
0.0519
0.0546
0.0546
0.0546

0.06
0.0664
0.0687
0.0766

0.083
0.0868
0.0869
0.0897

0.102
0.1107
0.1174
0.1174
0.1242
0.1293
0.1387
0.1533
0.1694



PTWWO41.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 41 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 30 B

Damping 0.50%
Freq. Accel.

0,6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916
1.353

1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738
1.963

2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186

2.848
2.9836
3.1257
3.2745
3.4305

0.3945
0.3945
0.4051
0.4051
0.6253
0.6253
0.6459
0.6459
0.6685
0.715

0.9571
0.9571
0.9571
1.2112
1.2112
1.2112
1.2112
1.2406
1.4927
1.4927
1.7257
1.7649
1.7649
2.1543
2.1543
2.1543
2.1543
2.1543
1.9859
1.9859
1.9859

1.838
1.838
1.838
1.838
1.838

1.7993
1.2506

2%
Freq. Accel.

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0,8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

2.3645
2.4771

2.595
2.7186
2.848

2.9836
3.1257
3.2745
3.4305

0.2819
0.2819
0.2819
0.2964
0.4092
0.4092
0.4284
0.4295

0.436
0.5019
0.6109
0.6109

0.629
0.8095
0.8095
0.8776
0,9725
0.9725
1.0398
1.0398

1.093
1.1715
1.1911
1.1911
1.1911
1.1911
1.1911
1.1911
1.2401
1.2401
1.3882
1.3882
1.3882
1.3882
1.3882
1.1633
1.0437
0.8608

3%
Freq. Accel.

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916
1.353

1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771
2.595

2.7186
2.848

2.9836
3.1257
3.2745
3.4305

0.2531
0.2531
0.2545
0.271

0.3339
0.3339
0.373

0.3929
0.3929
0.4411
0.5027
0.5406
0.5623

0.677
0.677

0.7698
0.8448
0.8448
0.8977
0.8977
0.9164
1.0429
1.1181
1.1181
1.1181
1.1181
1.1181
1.1641
1.1641
1.1641
1.1641
1.1641
1.1614
1.1614
1.1614
0.9244
0.8857

0.774

4% 5% 7%
Freq. Accel. Freq. Accel. Freq. Accel.

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916
1.353

1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186
2.848

2.9836
3.1257
3.2745
3.4305

0.229
0.229

0.2401
0.2595
0.2852
0.2977
0.3304
0.3623
0.3623
0.3968
0.4349
0.4899
0.5069
0.5824
0.5824
0.6846
0.7451
0.7451
0.7987
0.8136
0.8185
0.9398
1.0082
1.0082
1.0082
1.0086
1.0239
1.0719
1.0719
1.0719
1.0719
1.0719
1.0549
1.0498
1.0498
0.8554
0.7926
0.7077

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738
1.963

2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186

2.848
2.9836
3.1257
3.2745
3.4305

0.2088
0.2176
0.2329
0.2495
0.2678
0.2799
0.2973
0.3363
0.3395
0.3633
0.3889
0.4478
0.4603
0.5124
0.5124
0.6149
0.6651
0.6651
0.7236
0.7581
0.7581
0.8509
0.9156
0.9156
0.9156
0.9469
0.9641
0.993
0.993
0.993
0.993
0.993

0.9795
0.9795
0.9618
0.8062
0.7237
0.6696

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186
2.848

2.9836
3.1257
3.2745
3.4305

10%
Freg. Accel.
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0.1962
0.2071
0.2199
0.2325
0.2386
0.2506
0.2507
0.2936
0.3086
0.3158
0.3313
0.3835
0.3954
0.4175

0.42
0.5095
0.5458
0.5458
0.6126
0.6601
0.6679
0.7168
0.7654
0.7791
0.8133
0.8387
0.8545
0.8646
0.8753
0.8753
0.8753
0.8753
0.8753
0.8675
0.8311

0.728
0.6347
0.5994

0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738
1.963

2.0565
2.1544

2.257
2.3645
2.4771

2.595
2.7186

2.848
2.9836
3.1257
3.2745
3.4305

0.1818
0.1923
0.2038
0.2132
0.2148
0.2178
0.2178
0.2475
0.2662
0.2706
0.2835
0.3191
0.3351
0.3358
0.3516
0.4049
0.4303
0.4328
0.5041
0.5488
0.5679
0.5845
0.6266

0.663
0.691

0.7107
0.7208
0.7434
0.7534
0.7534
0.7534
0.7534
0.7534
0,7385
0.6992
0.6366
0.5767
0.5377



PTWWO41.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 41 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 30 B
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Damping 0.50%
Freq. Accel.

3.5938 1.2506
3.7649 1.2506
3.9442 1.2506
4.132 1.2506

4.3288 1.2506
4.5349 1.2506
4.7508 1.2506

4.977 1.2506
5.214 1.2506

5.4623 1.2506
5.7224 1.3691
5.9948 1.3691
6.2803 1.3691
6.5793 1.3691
6.8926 1.3691
7.2208 1.3691
7.5646 1.3691
7.9248 1.3691
8.3022 1.3691
8.6975 1.0067
9.1116 1.0067
9.5455 1.0067

10 0.7958
10.4762 0.7386

10.975 0.5938
11.4976 0.5139

12.045 0.5
12.6186 0.5
13.2194 0.5
13.8489 0.5
14.5083 0.5
15.1991 0.5
15.9228 0.5

16.681 0.5
17.4753 0.5
18.3074 0.5
19.1791 0.5
20.0923 0.5

Freq.
3.5938
3.7649
3.9442

4.132
4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

2%
Accel. Freg.

0.826 3.5938
0.8108 3.7649
0.7736 3.9442
0.7736 4.132
0.7736 4.3288
0.7736 4.5349
0.7736 4.7508
0.7736 4.977
0.7736 5.214
0.7736 5.4623
0.7736 5.7224
0.7736 5.9948
0.7736 6.2803
0.7736 6.5793
0.7736 6.8926
0.7253 7.2208
0.7065 7.5646
0.6416 7.9248
0.6416 8.3022
0.5785 8.6975
0.5785 9.1116
0.5785 9.5455
0.5553 10
0.4651 10.4762
0.4522 10.975
0.4522 11.4976
0.4195 12.045
0.4087 12.6186
0.3855 13.2194
0.3777 13.8489
0.3777 14.5083
0.3523 15.1991
0.3523 15.9228
0.3523 16.681
0.3351 17.4753
0.3274 18.3074
0.3274 19.1791
0.3274 20.0923

3%
Accel.

0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.7467
0.6755
0.6755
0.6201
0.6004
0.5598
0.556

0.5365
0.5203
0.5203
0.5203
0.4518
0.4338
0.4338
0.4106
0.4008
0.3801
0.3691
0.3639
0.3413
0.3412
0.3412
0.325
0.315
0.315
0.308

Freq.
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

4%
Accel. Freq.

0.6903 3.5938
0.6903 3,7649
0.6903 3.9442
0.6903 4.132
0.6903 4.3288
0.6903 4.5349
0.6903 4.7508
0.6903 4.977
0.6903 5.214
0.6903 5.4623
0.6903 5.7224
0.6903 5.9948
0.6903 6.2803
0.6357 6.5793
0.6357 6.8926
0.5644 7.2208
0.5644 7.5646
0.5335 7.9248
0.5083 8.3022
0.5083 8.6975
0.4913 9.1116
0.4913 9.5455
0.4913 10
0.4415 10.4762
0.4223 10.975.

0.422 11.4976
0.4049 12.045
0.3948 12.6186
0.3771 13.2194
0.3663 13.8489
0.3557 14.5083
0.3407 15.1991
0.3382 15.9228
0.3355 16.681

0.321 17.4753
0.3103 18.3074
0.3103 19.1791
0.3058 20.0923

5%
Accel.

0.6397
0.6397
0.6397
0.6397
.0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6397
0.6231
0.6231
0.5427
0.5365

0.509
0.486
0.486

0.4686
0.4686
0.4686
0.4329
0.4154
0.4137
0.4002
0.3897
0.3744
0.3634
0.3504
0.3396
0.3365
0.3317

0.319
0.3078
0.3078
0.3038

Freq.
3.5938
3.7649
3.9442

4.132
4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976
12.045

12.6186
13.2194
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

7%
Accel.

0.5691
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5581
0.5476
0.5452

0.503
0.4909
0.4659

0.454
0.454

0.4364
0.4364
0.4364
0.4181
0.4045
0.4011
0.3914
0.3812
0.3688
0.3575
0.3441
0.3366
0.3326
0.3266
0.3167
0.3085
0.3055

0.302

Freq.
3.5938
3.7649
3.9442

4.132
4.3288
4.5349
4.7508

4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194
13.8489
14.5083
15.1991
15.9228
16.681

17.4753
18.3074
19.1791
20.0923

10%
Accel.

0.503
0.4924
0.4924
0.4924
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4759
0.4683
0.4505

0.436
0.4264
0.4264
0.4229
0.4147
0.4101
0.4073
0.3995
0.3897
0.3866
0.3794
0.3706
0.3604
0.3497
0.3379
0.3315
0.3271
0.3214
0.3142
0.3079
0.3039
0.3007



PTWWO41.grf - RPP-WTP Pretreatment Facility ISRS - Calc No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 41 - SLAB-WALL JOINT North-South Responses - Elevation 54 Ft. - Line 30 B

Damping 0.50%
Freq. Accel. Freq.

21.049 0.5 21.049
22.0513 0.5 22.0513
23.1013 0.3991 23.1013
24.2013 0.3991 24.2013
25.3536 0.3991 25.3536
26.5609 0.3991 26.5609
27.8256 0.3991 27.8256
29.1505 0.3991 29.1505
30.5386 0.3399 30.5386
31.9927 0.2956 31.9927

33.516 0.2753 33.516
35.1119 0.2708 35.1119
36.7838 0.2688 36.7838
38.5353 0.2675 38.5353
40.3702 0.2666 40.3702
42.2924 0.2659 42.2924
44.3062 0.2653 44.3062
46.4159 0.2648 46.4159

48.626 0.2643 48.626
50.9414 0.2638 50.9414

2%
Accel. Freg.

0.3274 21.049
0.3274 22.0513
0.3036 23.1013
0.3007 24.2013
0.3007 25.3536
0.3007 26.5609
0.2989 27.8256
0.2989 29.1505
0.2901 30.5386
0.2753 31.9927
0.2729 33.516
0.2709 35.1119
0.2691 36.7838
0.2677 38.5353
0.2668 40.3702

0.266 42.2924
0.2654 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

3%
Accel. Freg.

0.308 21.049
0.304 22.0513

0.2994 23.1013
0.294 24.2013
0.294 25.3536
0.294 26.5609

0.2931 27.8256
0.2931 29.1505
0.2875 30.5386
0.2743 31.9927
0.2727 33.516

0.271 35.1119
0.2692 36.7838
0.2679 38.5353
0.2669 40.3702
0.2661 42.2924
0.2654 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

4%
Accel. Freq.

0.3058 21.049
0.3018 22.0513

0.297 23.1013
0.2912 24.2013
0.2912 25.3536
0.2907 26.5609
0.2896 27.8256
0.2896 29.1505
0.2855 30.5386
0.2755 31.9927
0.2728 33.516
0.2711 35.1119
0.2693 36.7838

0.268 38.5353
0.2669 40.3702
0.2661 42.2924
0.2654 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

5%
Accel. Freg.

0.3038 21.049
0.3 22.0513

0.2955 23.1013
0.2902 24.2013
0.2902 25.3536
0.2888 26.5609
0.2872 27.8256
0.2872 29.1505

0.284 30.5386
0.2761 31.9927
0.2729 33.516
0.2711 35.1119
0.2694 36.7838

0.268 38.5353
0.267 40.3702

0.2662 42.2924
0.2655 44.3062
0.2648 46.4159
0.2643 48.626
0.2638 50.9414

7%
Accel. Freq.

0.3009 21.049
0.2973 22.0513
0.2936 23.1013
0.2896 24.2013
0.2886 25.3536
0.2868 26.5609
0.2843 27.8256
0.2843 29.1505
0.2817 30.5386
0.2765 31.9927
0.2732 33.516
0.2712 35.1119
0.2696 36.7838
0.2682 38.5353
0.2672 40.3702
0.2663 42.2924
0.2655 44.3062
0,2649 46.4159
0.2643 48.626
0.2638 50.9414

24590-PTF-MED-TLP-00003 , Rev. 4

10%
Accel.

0.2981
0.2949
0.2918
0.2887
0.2871
0.2852
0.2831

0.282
0.2796
0.2762
0.2734
0.2714
0.2697
0.2684
0.2673
0.2664
0.2657

0.265
0.2644
0.2638
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PTWWI 15.grf - RPP-WTP Pretreatment Facility ISRS - Cale No.: 24590-PTF-SOC-S15T-00057, Rev. A - Frequency (cps) - Spectral Acceleration (g)
- Figure 115 - SLAB ONLY Vertical Responses - Elevation 56 ft. - ELS6_C-E-17-20

Damping 0.50%
Freq Accre[

2%
Frea Acce~L

0.1098 0.0291 0.1098
0.115 0.0309 0.115

0.1204 0.0313 0.1204
0.1262 0.0313 0.1262
0.1322 0.0313 0.1322
0.1385 0.0313 0.1385
0.1451 0.0316 0.1451
0.152 0.032 0.152

0.1592 0.033 0.1592
0.1668 0.0367 0.1668
0.1748 0.0507 0.1748
0.1831 0.0586 0.1831
0.1918 0.0586 0.1918
0.2009 0.0586 0.2009
0.2105 0.0586 0.2105
0.2205 0.0586 0.2205

0.231 0.0586 0.231
0.242 0.0586 0.242

0.2535 0.0649 0.2535
0.2656 0.0731 0.2656
0.2783 0.0817 0.2783
0.2915 0.0817 0.2915
0.3054 0.0817 0.3054
0.3199 0.0817 0.3199
0.3352 0.0873 0.3352
0.3511 0.0906 0.3511
0.3678 0.1215 0.3678
0.3853 0.1361 0.3853
0.4037 0.1361 0.4037
0.4229 0.1361 0.4229
0.4431 0.1361 0.4431
0.4642 0.1373 0.4642
0.4863 0.1479 0.4863
0.5094 0.1814 0.5094

3%
Freq. Accel.

0.026 0.1098
0.026 0.115

0.0263 0.1204
0.0269 0.1262
0.0271 0.1322
0.0277 0.1385
0.0295 0.1451
0.0299 0.152
0.0311 0.1592
0.0323 0.1668
0.0427 0.1748
0.0493 0.1831
0.0493 0.1918
0.0493 0.2009
0.0493 0.2105
0.0493 0.2205
0.0493 0.231
0.0509 0.242
0.0574 0.2535
0.0586 0.2656
0.0599 0.2783
0.0618 0.2915
0.0663 0.3054
0.0701 0.3199
0.0767 0.3352
0.0806 0.3511

0.095 0.3678
0.1057 0.3853
0.1057 0.4037
0.1057 0.4229
0.1057 0.4431
0.1057 0.4642
0.1238 0.4863
0.1384 0.5094

4%
Frea. Accel.

5% 7%
Freq. Accel. Freq. Accel..re .ce .r .ce .re .ce .a Ac

10%
Freq. Accel.
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0.0244
0.0244
0.0246
0.0257
0.0258
0.0265
0.0283
0.0286
0.0299
0.0312
0.0385
0.0442
0.0442
0.0442
0.0442
0.0454
0.0457
0.0486
0.0531
0.0536
0.0536
0.0581
0.0622
0.0659
0.0709
0.0749
0.0823
0.0919
0.0919
0.0919
0.0935
0.0976
0.1108
0.1218

0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451
0.152

0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094

0.023 0.1098
0.0234 0.115
0.0241 0.1204
0.0245 0.1262
0.0248 0.1322
0.0255 0.1385
0.0271 0.1451
0.0274 0.152
0.0288 0.1592
0.0302 0.1668
0.035 0.1748

0.0399 0.1831
0.0399 0.1918
0.0399 0.2009
0.0401 0.2105
0.0427 0.2205
0.0438 0.231
0.0465 0.242
0.0491 0.2535
0.0491 0.2656

0.05 0.2783
0.0547 0.2915
0.0585 0.3054
0.0623 0.3199
0.0662 0.3352
0.0698 0.3511
0.0722 0.3678
0.0808 0.3853

,0.0821 0.4037
0.0852 0.4229
0.0889 0.4431
0.0916 0.4642
0.0997 0.4863
0.1085 0.5094

0.0221
0.023

0.0236
0.024

0.0244
0.0246
0.0261
0.0262
0.0278
0.0293
0.0321
0.0362
0.0362
0.0362
0.0386
0.0409

0.042
0.0445
0.0457
0.0457
0.0484
0.0516
0.0551
0.0589
0.0629
0.0653
0.0653
0.0718
0.0762
0.0801
0.0843

0.086
0.0904
0.0977

0.1098
0.115

0.1204
0.1262-
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094

0.0214
0.0222
0.0228
0.0233
0.0236
0.0236
0.0241
0.0241
0.0261
0.0277
0.0285
0.0305
0.0305
0.0326
0.0361
0.038

0.0388
0.041
0.041

0.0424
0.0458
0.0479
0.0492
0.0536
0.0571
0.0577
0.0577
0.0587
0.0664
0.0711
0.0761
0.0763
0.0827
0.0867

0.1098
0.115

0.1204
0.1262
0.1322
0.1385
0.1451

0.152
0.1592
0.1668
0.1748
0.1831
0.1918
0.2009
0.2105
0.2205
0.231
0.242

0.2535
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094

0.0205
0.0212
0.0218
0.0224
0.0226
0.0226
0.0226
0.0226
0.0243
0.0257
0.0265
0.0266
0.0269
0.0299
0.0327
0.0341
0.0354
0.0368
0.0371
0.0401
0.0425
0.0436

0.045
0.0474
0.0501
0.0502
0.0502
0.0505
0.0568
0.0615
0.0657
0.0674
0.0733
0.0754
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- Figure 115~ SLAB ONLY Vertical Responses - Elevation 56 ft. - EL56_C-E-17-20

Damping 0.50%
Frea. Accel

2%
Freq AcceL

3%
Freq AcceL

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

4%
Freq. Accel.

0.2216 0.5337
0.2216 0.5591
0.2216 0.5857
0.2216 0.6136
0.2257 0.6428
0.2257 0.6734
0.2257 0.7055
0.2257 0.7391
0.3175 0.7743
0.3175 0.8111
0.3175 0.8497
0.3175 0.8902
0.4866 0.9326
0.4866 0.977
0.4866 1.0235
0.4866 1.0723
0.5744 1.1233
0.5744 1.1768
0.5744 1.2328
0.5744 1.2916
0.6253 1.353
0.6253 1.4175
0.6253 1.485
0.6253 1.5557
0.7362 1.6298
0.7659 1.7074
0.8581 1.7887
0.9071 1.8738
1.0464 1.963
1.1387 2.0565
1.1387 2.1544
1.1387 2.257
1.8015 2.3645
2.0921 2.4771
2.6286 2.595

5%
Freq. Accel.

7%
Freq. Accel.

10%
Frea. Accel.
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.re .ce . .ce .re .c .re .ce .re .ce .o A c
0.1605 0.5337 0.1343
0.1605 0.5591 0.1343
0.1605 0.5857 0.1343
0.1605 0.6136 0.1343
0.1621 0.6428 0.1356
0.1621 0.6734 0.1389
0.1621 0.7055 0.1389
0.1621 0.7391 0.1413
0.2132 0.7743 0.1805
0.2132 0.8111 0.1805
0.2132 0.8497 0.1805
0.2132 0.8902 0.1869
0.2993 0.9326 0.2464
0.2993 0.977 0.2464
0.2993 1.0235 0.2464
0.2993 1.0723 0.2574
0.3387 1.1233 0.2663
0.3781 1.1768 0.3127
0.3801 1.2328 0.3429
0.4124 1.2916 0.3638
0.4124 1.353 0.3638
0.4124 1.4175 0.3638
0.4371 1.485 0.3975

0.456 1.5557 0.426
0.4726 1.6298 0.4349
0.5983 1.7074 0.5291
0.7092 1.7887 0.635
0.7382 1.8738 0.6675
0.7997 1.963 0.7215
0.8196 2.0565 0.732
0.8196 2.1544 0.732
0.8196 2.257 0.732
0.9555 2.3645 0.7668
1.1123 2.4771 0.8901
1.3049 2.595 0.9786

0.5337 0.1149
0.5591 0.1149
0.5857 0.1149
0.6136 0.1178
0.6428 0.1179
0.6734 0.1291
0.7055 0.1291
0.7391 0.1328
0.7743 0.1581
0.8111 0.1581
0.8497 0.166
0.8902 0.1713
0.9326 0.215

0.977 0.215
1.0235 0.215
1.0723 0.2363
1.1233 0.2363
1.1768 0.2762
1.2328 0.3128
1.2916 0.3237

1.353 0.3237
1.4175 0.3419

1.485 0.3717
1.5557 0.3995
1.6298 0.4101
1.7074 0.4732
1.7887 0.5721
1.8738 0.6084

1.963 0.6607
2.0565 0.661
2.1544 0.661

2.257 0.6622
2.3645 0.6987
2.4771 0.7484

2.595 0.8001

0.5337 0.1023
0.5591 0.1023
0.5857 0.1023
0.6136 0.1111
0.6428 0.1131
0.6734 0.1211
0.7055 0.1211
0.7391 0.1244
0.7743 0.1421
0.8111 0.1421
0.8497 0.1535
0.8902 0.1583
0.9326 0.1926

0.977 0.1926
1.0235 0.1926
1.0723 0.2193
1.1233 0.2193
1.1768 0.247
1.2328 0.2874
1.2916 0.295

1.353 0.3026
1.4175 0.3245

1.485 0.3478
1.5557 0.376
1.6298 0.3877
1.7074 0.428
1.7887 0.5184
1.8738 0.5648

1.963 0.6081
2.0565 0.6081
2.1544 0.6081

2.257 0.6085
2.3645 0.6389
2.4771 0.6503
2.595 0.6919

0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544

2.257
2.3645
2.4771

2.595

0.0867
0.088

0.0937
0.1003
0.103

0.1084
0.1095
0.1097
0.1211
0.1211
0.134

0.1378
0.1632
0.1712
0.1775
0.1933
0.1933
0.2076
0.2483
0.2539
0.2724
0.2933
0.3068
0.3358
0.3499
0.3634
0.4408
0.4905
0.5225
0.5225
0.5225
0.5225
0.5434
0.5434
0.5515

0.5337 0.0754
0.5591 0.0754
0.5857 0.0821
0.6136 0.0874
0.6428 0.0901
0.6734 0.0936
0.7055 0.0952
0.7391 0.0952
0.7743 0.1032
0.8111 0.1065
0.8497 0.1129
0.8902 0.1175
0.9326 0.1377
0.977 0.1493

1.0235 0.1586
1.0723 0.1665
1.1233 0.1665
1.1768 0.1828
1.2328 0.2091
1.2916 0.2139

1.353 0.2369
1.4175 0.2571

1.485 0.2662
1.5557 0.2887
1.6298 0.3051
1.7074 0.3086
1.7887 0.3653
1.8738 0.4072

1.963 0.4276
2.0565 0.4276
2.1544 0.4276
2.257 0.439

2.3645 0.4598
2.4771 0.4618
2.595 0.4636
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Damping 0.50%
Freq. Accel.

2%
Freq. Accel.

3%
Freq. Accel.

4%
Freq. Accel.
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0

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349
4.7508
4.977
5.214

5.4623
5.7224
5.9948
6.2803
6.5793
6.8926
7.2208
7.5646
7.9248
8.3022
8.6975
9.1116
9.5455

10
10.4762

10.975
11.4976

12.045
12.6186
13.2194

2.6286 2.7186
2.6286 2.848
2.6286 2.9836
2.6286 3.1257
1.4875 3.2745
1.1706 3.4305
1.1706 3.5938
1.1706 3.7649
1.1706 3.9442
1.1706 4.132
1.1706 4.3288
1.1706 4.5349
1.1706 4.7508
1.1706 4.977
1.1706 5.214
1.3551 5.4623
1.6638 5.7224
1.6638 5.9948
1.6638 6.2803
1.6638 6.5793
1.6638 6.8926
1.6308 7.2208
1.6308 7.5646
1.6308 7.9248
1.6308 8.3022
1.6308 8.6975
1.6308 9.1116
1.6308 9.5455
1.6308 10
1.6308 10.4762
1.6308 10.975
1.6308 11.4976
1.6308 12.045
1.7655 12.6186
1.7655 13.2194

1.3049 2.7186
1.3049 2.848
1.3049 2.9836
1.3049 3.1257
0.9429 3.2745
0.7986 3.4305
0.7986 3.5938
0.7986 3.7649
0.7986 3.9442
0.7986 4.132
0.7986 4.3288
0.7986 4.5349
0.7986 4.7508
0.7986 4.977
0.7986 5.214
0.7986 5.4623
0.9095 5.7224
0.9095 5.9948
0.9095 6.2803
0.9095 6.5793
0.9095 6.8926
0.9095 7.2208
0.9095 7.5646
0.9095 7.9248
0.9095 8.3022
0.9095 8.6975
0.9095 9.1116
0.9835 9.5455
1.0819 10
1.0819 10.4762
1.0819 10.975
1.0819 11.4976
1.0819 12.045
1.0819 12.6186
1.0819 13.2194

0.9786
0.9786
0.9786
0.9786
0.7973
0.7066
0.7066
0.7066
0.7066
0.7066
0.7066
0.7066
0.7066
0.7066
0.7066
0.7066
0.7723
0.7723
0.7723
0.7723
0.7723
0.7723
0.7723
0.7723
0.7723
0.7723
0.7723
0.9073
0.9829
0.9829
0.9829
0.9829
0.9829
0.9829
0.9829

2.7186 0.8001
2.848 0.8001

2.9836 0.8001
3.1257 0.8001
3.2745 0.6916
3.4305 0.6392
3.5938 0.6392
3.7649 0.6392
3.9442 0.6392
4.132 0.6392

4.3288 0.6392
4.5349 0.6392
4.7508 0.6392
4.977 0.6392
5.214 0.6392

5.4623 0.6392
5.7224 0.6766
5.9948 0.6766
6.2803 0.6766
6.5793 0.6766
6.8926 0.6766
7.2208 0.6766
7.5646 0.6766
7.9248 0.6766
8.3022 0.6766
8.6975 0.6766
9.1116 0.6822
9.5455 0.848

10 0.9016
10.4762 0.9016

10.975 0.9016
11.4976 0.9016

12.045 0.9016
12.6186 0.9016
13.2194 0.9016

5% 7% 10%
Freq. Accel. Freq. Accel. Freq. Accel.
2.7186 0.6919 2.7186 0.5515 2.7186 0.4669
2.848 0.6919 2.848 0.5515 2.848 0.4669

2.9836 0.6919 2.9836 0.5515 2.9836 0.4669
3.1257 0.6919 3.1257 0.5515 3.1257 0.4669
3.2745 0.6178 3.2745 0.5384 3.2745 0.4669
3.4305 0.589 3.4305 0.5099 3.4305 0.4525
3.5938 0.589 3.5938 0.5097 3.5938 0.4525
3.7649 0.589 3.7649 0.5097 3.7649 0.4525
3.9442 0.589 3.9442 0.5097 3.9442 0.4525
4.132 0.589 4.132 0.5097 4.132 0.4525

4.3288 0.589 4.3288 0.5097 4.3288 0.4525
4.5349 0.589 4.5349 0.5097 4.5349 0.4525
4.7508 0.589 4.7508 0.5097 4.7508 0.4525
4.977 0.589 4.977 0.5097 4.977 0.4525
5.214 0.589 5.214 0.5097 5.214 0.4525

5.4623 0.589 5.4623 0.5097 5.4623 0.4599
5.7224 0.6048 5.7224 0.5097 5.7224 0.4637
5.9948 0.6048 5.9948 0.5097 5.9948 0.4734
6.2803 0.6048 6.2803 0.5097 6.2803 0.4734
6.5793 0.6048 6.5793 0.5097 6.5793 0.4734
6.8926 0.6048 6.8926 0.5097 6.8926 0.4734
7.2208 0.6048 7.2208 0.5097 7.2208 0.4734
7.5646 0.6048 7.5646 0.5097 7.5646 0.4734
7.9248 0.6048 7.9248 0.5097 7.9248 0.4734
8.3022 0.6048 8.3022 0.5116 8.3022 0.4743
8.6975 0.6048 8.6975 0.5631 8.6975 0.528
9.1116 0.665 9.1116 0.6322 9.1116 0.5799
9.5455 0.7987 9.5455 0.7177 9.5455 0.625

10 0.8346 10 0.7301 10 0.625
10.4762 0.8346 10.4762 0.7301 10.4762 0.625

10.975 0.8346 10.975 0.7301 10.975 0.6298
11.4976 0.8378 11.4976 0.7712 11.4976 0.6955

12.045 0.8378 12.045 0.7828 12.045 0.7206
12.6186 0.8378 12.6186 0.7828 12.6186 0.7274
13.2194 0.8748 13.2194 0.823 13.2194 0.7439
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- Figure 115 - SLAB ONLY Vertical Responses - Elevation 56 ft. - EL56_C-E-17-20

Damping 0.50%
Freq. Accel.
13.8489
14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386
31.9927

33.516
35.1119
36.7838
38.5353
40.3702
42.2924
44.3062
46.4159
48.626

50.9414

2% 3% 4% 5% 7%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.

2.1962 13.8489
3.099 14.5083
5.721 15.1991

7.6802 15.9228
7.6802 16.681
7.6802 17.4753
7.6802 18.3074
7.6802 19.1791
5.0233 20.0923
5.0233 21.049
5.0233 22.0513
2.3419 23.1013
1.5293 24.2013
1.2574 25.3536
1.2574 26.5609
1.2574 27.8256
0.6647 29.1505
0.6591 30.5386
0.5376 31.9927
0.5125 33.516
0.4954 35.1119
0.4806 36.7838
0.468 38.5353

0.4573 40.3702
0.4479 42.2924
0.4396 44.3062
0.4321 46.4159
0.4252 48.626
0.4188 50.9414

1.3794 13.8489
1.7518 14.5083
3.1594 15.1991
3.9908 15.9228
3.9908 16.681
3.9908 17.4753
3.9908 18.3074
3.9908 19.1791
2.5698 20.0923
2.5698 21.049
2.5698 22.0513
1.5377 23.1013
1.0859 24.2013
0.8767 25.3536
0.8155 26.5609
0.8155 27.8256
0.618 29.1505

0.6039 30.5386
0.5492 31.9927
0.5181 33.516
0.4964 35.1119

0.481 36.7838
0.4683 38.5353
0.4574 40.3702
0.448 42.2924

0.4396 44.3062
0.4321 46.4159
0.4252 48.626
0.4188 50.9414
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10%

1.2634 13.8489
1.6507 14.5083
2.5932 15.1991
2.9281 15.9228
2.9281 16.681
2.9281 17.4753
2.9281 18.3074
2.9281 19.1791
2.2318 20.0923
1.9224 21.049
1.9224 22.0513

1.433 23.1013
1.0006 24.2013
0.8421 25.3536
0.7384 26.5609
0.7384 27.8256
0.6094 29.1505
0.5896 30.5386
0.5493 31.9927
0.5192 33.516
0.4969 35.1119
0.4812 36.7838
0.4684 38.5353
0.4575 40.3702

0.448 42.2924
0.4397 44.3062
0.4322 46.4159
0.4253 48.626
0.4188 50.9414

1.1839 13.8489
1.5281 14.5083
2.2035 15.1991
2.3497 15.9228
2.3497 16.681
2.3497 17.4753
2.3497 18.3074
2.3497 19.1791
2.0531 20.0923
1.5699 21.049
1.5699 22.0513
1.3325 23.1013
0.9426 24.2013
0.8119 25.3536
0.6923 26.5609
0.6884 27.8256
0.5972 29.1505

0.581 30.5386
0.5479 31.9927
0.5192 33.516
0.4972 35.1119
0.4813 36.7838
0.4684 38.5353
0.4575 40.3702
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0.8419
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1.2323
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1.0269
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0.6758
0.6403
0.6093
0.5816
0.5581
0.5355
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0.4958
0.4807
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0.4574
0.4481
0.4398
0.4325
0.4258
0.4195
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Operating Unit Group 10- Appendix 8.7

Pretreatment Building
Specifications

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-PTF-3PS-MEVV-TOOO1, Rev 2 Engineering Specification for Forced
Circulation Vacuum Evaporator System

Engineering Specification for Cesium
24590-PTF-3PS-MEVV-T0002, Rev 4 Nitric Acid Recovery Forced Circulation

Vacuum Evaporator System

24590-PTF-3PS-MKAS-T0001, Rev I Engineering Specification for PTF Vessel
Vent Caustic Scrubber

24590-PTF-3PS-MLFP-TPOO1, Rev 1 Engineering Specification for Ultrafilters

Engineering Specification for PTF Hot Cell

24590-PTF-3PS-MPCO-TOO01, Rev I Slurry Pumps to Meet Requirements of API
Standard 610, Eighth Edition - Export
Controlled Information

24590-PTF-3PS-MWDO-TPO03, Rev I Engineering Specification for RDP Spent
Resin Dewatering Equipment Package

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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I Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of
waste treatment facilities where the US Department of Energy (DOE) Hanford Site tank
waste will be pretreated and immobilized into stable glass form via vitrification. The WTP
Contractor will design, build, and startup the WTP pretreatment and vitrification facilities
for the DOE Office of River Protection (ORP). The waste treatment facilities will pretreat
and immobilize the low-activity waste (LAW) and high-level waste (HLW) currently stored
in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the
Columbia River, north of Richland, WA in the U.S.A. The WTP Facility will be
constructed at the east end of the 200 East Area of the Hanford Site. The counties of
Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, quality
assurance, inspection, testing, qualification, and labeling of three (3) forced circulation
vacuum evaporator systems for use in the WTP Pretreatment Facility. This specification
also provides the requirements for the supply of services, manuals, instructions, procedures,
and other associated documentation.

The scope of work for the Seller includes all work defined in this specification and its
addenda and attachments. Work shall include, but is not limited to, the following:

1.2.1 Provide fully detailed designs, drawings, diagrams, supporting calculations,
supporting analyses, procedures, installation instructions, and all labor, materials,
equipment, and services necessary to manufacture, test, inspect, label and
package for shipment three (3) sets of the forced circulation vacuum evaporator
system hardware, including handling and servicing equipment, all fabricated to
appropriate NQA-1 requirements in accordance with all specification
requirements, with the deliverables being reports, calculations, procedures, data
sheets, drawings and diagrams as outlined in this specification and the Material
Requisition (MR). Refer to tables below for what shall be included as part of
evaporator systems to be provided.

Page 5
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

Waste Feed Evaporator (FEP) Systems

Equipment Tag

Two (2) FEP Separator Vessels. Each vessel with support FEP-SEP-00001A
structure, three layers of de-entrainment trays, two layers of FEP-SEP-00001B
mesh pads and sprays.
Two (2) FEP Reboilers with Graylocs and PUREX nozzles FEP-RBLR-00001A
installed in accordance with this specification and stainless steel FEP-RBLR-00001B
structural support frames.
Two (2) FEP Recirculation Pumps. Each pump includes motor, FEP-PMP-00009A
pump seals, and adjustable speed drive. The pump inlet and FEP-PMP-00009B
outlet pipe ends prepared for butt welding.
Two (2) FEP Condenser skid. Each skid consisting of Primary FEP-COND-00001A
Condenser, 1st stage steam ejector, Intercondenser, 2nd stage FEP-COND-00002A
steam ejector, Aftercondenser and interconnecting piping. FEP-COND-00003A

FEP-EJCTR-00040
FEP-EJCTR-00041

FEP-COND-00001B
FEP-COND-00002B
FEP-COND-00003B
FEP-EJCTR-00042
FEP-EJCTR-00043

One (1) FEP Condensate Vessel for both FEP systems. Vessel FEP-VSL-00005
includes skirt and support ring.
Two (2) FEP Condensate Pumps include base plate, motor, FEP-PMP-00006A
variable speed drive, and mechanical seal mounted on common FEP-PMP-00006B
skid.
One (1) Antifoam Vessel serves the FEP and TLP separators. AFR-TK-00001
Vessel includes skirt.
Three (3) Antifoam Pumps (common for FEP and TLP systems) AFR-PMP-00006
with base plate and motor mounted on common skid. AFR-PMP-00007

AFR-PMP-00008
Two (2) sets of FEP offgas piping 30" diameter from separator "Note I"
to Primary condenser. Piping includes pipe hangers.
Two (2) FEP Steam Conditioning Assembly consisting of a FEP-SKID-00006A
steam supply flow control valve, desuperheater and flow FEP-SKID-00006B
element.
Four (4) lifting yokes. One lifting yoke for three (3) separator "Note I"
vessels, two lifting yokes for three (3) reboiler and support
frame assemblies, and one lifting yoke for three (3)
recirculation pumps
Two (2) FEP Reboiler Steam Condensate Transfer Stations FEP-VSL-00021
including level tank, transfer pump and condensate recycle FEP-PMP-00010A
pump. FEP-PMP-00010B

FEP-VSL-00022
FEP-PMP-000II A
FEP-PMP-00011B

Note 1: Stainless steel or plastic tags (foil strip is not acceptable) shall be firmly attached by
stainless steel wire or stainless steel screws to each separate item. Each tag shall be
stamped with, as a minimum: (1) Purchase Order Number, (2) Purchase Order item
number, and (3) Equipment/Instrument Tag number.
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Treated LAW Evaporator (TLP) System

Equipment Tag

One (1) TLP Separator Vessel with support structure, three TLP-SEP-0000l
layers of de-entrainment trays, two layers of mesh pads and
sprays.
One (1) TLP Reboiler with Graylocs and PUREX nozzles TLP-RBLR-00001
installed in accordance with this specification and stainless steel
structural support frame.
One (1) TLP Recirculation Pump including motor, pump seals, TLP-PMP-00001
and adjustable speed drive. The pump inlet and outlet pipe ends
prepared for butt welding.
Two (2) LAW SBS Feed Pumps with base plate, motor, pump TLP-PMP-00005A
seals, and adustable speed drive. TLP-PMP-00005B
Two (2) TLP Concentrate Pumps with base plate, motor, pump TLP-PMP-0001 IA
seals, and adjustable speed drive. TLP-PMP-OOOllB
One (1) TLP Condenser skid consisting of Primary Condenser, TLP-COND-00001
1st stage steam ejector, Intercondenser, 2nd stage steam ejector, TLP-COND-00002
Aftercondenser and interconnecting piping. TLP-COND-00003

TLP-EJCTR-00064
TLP-EJCTR-00067

One (1) TLP Condensate Vessel with support. TLP-VSL-00002
Two (2) Condensate Pumps include base plate, motor, variable TLP-PMP-00002A
speed drive, and mechanical seal mounted on common skid. TLP-PMP-00002B
One (1) set of offgas piping 30" diameter from Separator to "Note 1"
Primary Condenser with pipe hangers.
One (1) TLP steam conditioning Assembly consisting of a TLP-SKID-00008
steam supply flow control valve, a desuperheater and flow
element..
One (1) TLP Reboiler Steam Condensate Transfer Station TLP-VSL-00047
including level tank, transfer pump and condensate recycle TLP-PMP-00012A
PUMP TLP-PMP-0002B

Note 1: Stainless steel or plastic tags (foil strip is not acceptable) shall be firmly attached by
stainless steel wire or stainless steel screws to each separate item. Each tag shall be stamped with,
as a minimum: (1) Purchase Order Number, (2) Purchase Order item number, and (3)
Equipment/Instrument Tag number.

1.2.2 Provide a guarantee that all equipment listed in section 1.2.1 will perform in
accordance with the requirements of this specification and all referenced codes,
standards, and documentation in section 2 of this specification. Process warranty
shall include demonstration of compliance of the Seller's provided evaporator
system during testing per section 7.2 of this specification with the boil-off and
decontamination factor requirements. The process warranty is provided with the
following conditions: (1) the evaporator systems are operated per Seller's
instructions within mutually agreed parameters and chemical analytes that are
representative of waste and process conditions, and (2) mutual agreement that
foaming within the Separator Vessel is adequately controlled by the Buyer-
supplied antifoaming reagent.

1.2.3 Perform sizing calculations and process performance modeling to ensure that
each component of the evaporator systems is properly specified to ensure desired
performance.

Page 7
24590-GO4B-FOOO19 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-TOOO1, Rev. 2
Forced Circulation Vacuum Evaporator System

1.2.4 Provide the following nonreplaceable components/equipment which shall attain a
40-year life:

* Separator vessels and all their internal parts (exception made for demister
pad life).

" Section of separator offgas pipework located inside the R5/C5 black cells.

1.2.5 Deleted.

1.2.6 Provide three (3) steam conditioning equipment necessary to reduce plant
pressure steam to Seller's provided optimal saturated steam condition for reboiler
operation. Provide specifications (i.e pipe diameter, associated equipment and

layout) for reboiler shell vacuum/vent line.

1.2.7 Provide specifications and data sheets during contract performance for Buyer to
procure the following equipment/components.

* FEP feed pumps (FEP-PMP-00007A/B)
* FEP concentrate pumps (FEP-PMP-00008A/B)

1.2.8 Provide evaporator skids, equipment, components, and structural supports with
the materials of construction as specified per this specification and on the
attached data sheets in section 2 of the MR. The structural supports for
evaporator equipment shall match with Buyer's provided embed layout.

1.2.9 Provide evaporator systems that accommodate the wall penetrations, piping
layout, equipment dimension envelopes, and equipment locations as specified in
Appendices H, I, and J.

1.2.10 Provide stainless steel skid framing to match Buyer embed plates for all three
separator vessels. The vessel skid shall conform to the proposed skid layout
dimensions shown in the Appendix F.

1.2.11 Provide below-the-hook lifting devices for installation, commissioning, and
operation/maintenance of the demister pads assembly, reboiler, and recirculation
pump. These will include lifting yokes, beams, fixtures, etc., according to Buyer
design constraints for remote handling, which will be provided in 30 % design
review stage. Seller is also to provide all special lifting equipment required for
installation and maintenance of the evaporator systems.

1.2.12 Provide seismic analysis for evaporator structures, systems, and components.
Seismic analysis shall also be performed for reboiler and support frame
assemblies. Seismic model shall include: (1) vessel/equipment, (2) skid frames,
and (3) supporting posts. For post/embeds locations and details, see drawings
24590-PTF-DD-S13T-00023 thru -0030, 24590-PTF-DD-S13T-00049, 24590-
PTF-SS-S15T-00311 thru -00318, 24590-PTF-SS-S15T-00352, and 24590-PTF-
SS-S15T-00354. The seismic response spectra and damping values for the
performance of the seismic analysis are provided in the Appendix V.

1.2.13 Provide the thermal and static stress analyses for the evaporator structures,
systems, and components. Seller shall also provide fatigue analysis to support a
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40 year design life for the evaporator system. The fatigue analysis shall include

all calculations and all supporting data. Buyer will provide the necessary cyclic

data for Seller to perform an assessment regarding the fatigue life of the
equipment. However, Seller will be responsible for confirmation that the cyclic

data has been accurately interpreted before proceeding with the component
fatigue analysis.

1.2.14 Identify all interfaces and requirements for external connections with equipment

and services supplied by the Buyer. The interface system data parameters for use

in each of the evaporator systems shall include, as a minimum, the following:

Inlet Conditions:
* Feed (flow rate @ 77 F)
* High pressure steam (see section 3.4.3.3)

* Service Water (flow rate)
* Antifoam (flow rate)
* Instrument air (flow rate @ pressure)

* Cooling water (flow rate @ 75 *F)

* Operating electrical (kW)
* Installed electrical (kW)

Outlet Conditions:
* Steam Condensate (volumetric flow rate & temperature)

* Process Condensate (volumetric flow rate & temperature)

* Vent System (mass flow rate & temperature)

* Concentrate waste (volumetric flow rate & temperature)

1.2.15 Provide completed Instrument and Mechanical data sheets for all instruments and

equipment in the 60 % design review package, utilizing Buyer's supplied

instrument data sheet samples attached in the section 2 of the MR as templates.

Buyer will procure the required instruments as detailed by the Seller's control

philosophy documents (data sheets) for installation by others. Instrumentation

shall conform to 24590-WTP-3PS-JQ07-TOOO 1.

1.2.16 Provide the following for instrumentation and controls of Seller's supplied
evaporator systems, equipment, and components to support Seller's software

development. Any effect that the evaporator control strategy has on equipment
operating parameters (i.e., pump flow rates, line flushes, feed and concentrate

takeoff strategies, temperature, or pressure) will be mutually agreed upon prior to

being implemented into the design.

* P&IDs
* Instrument data sheets

* Instrument loop diagrams
* Instrument location diagrams
" Control philosophies
* Functional descriptions
" Installation details

* Instrument index which includes functional test and operational set points

" Control and sequencing requirements
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0 Instrumentation and controls for the FEP evaporator feed and concentrate
systems.

1.2.17 Provide a reliability analysis and documentation for each of the three (3)
evaporator systems in accordance with the following:

1.2.17.1 A complete Failure Modes and Effects Analysis (FMEA) shall be
performed on all the equipment that falls within Seller's scope of
supply. This shall include associated components such as vessels,
remote handling equipment, pumps have associated valves, (for
isolation, for maintenance, for cross-ties, etc.) that have electronic
control system which are used for process variability (e.g., flow rate).
All support systems (e.g., power, air, water, steam, etc.) will be
assumed to be 100 % reliable and will not be considered in the FMEA.
Structural failure modes will be limited to seismic events, based on
whatever seismic analyses have been performed to support the design.
The FMEA shall follow in MIL-STD-1629A as close as possible. The
equivalent standard actually used to perform the FMEA shall be
provided as a reference (including version and year) at the 60 % design
review. Also, an explanation shall be included to demonstrate how the
standard has been applied. Failure modes for a reboiler are at least as
follows: (1) pin hole, (2) crack, and (3) tube rupture. In addition,
Seller shall indicate the possibility of the reboiler tube rupture without
precursor of pin hole or crack. Determination of the possibility of
reboiler tube rupture without a precursor of a pin hole or crack can be
made with a qualitative argument based on fracture mechanics. No
stress analysis or fracture mechanics calculations will be required to
support the qualitative assessment. Failure modes for the remaining
components covered by the FMEA shall be as determined by the
Seller; however, the basis for the failure mode shall be specified.

1.2.17.2 Failure rate data for the purposes of an availability assessment
(performed by Seller) will be derived using the following hierarchy:

* Supplier In-Service Data
* In-Service Data of similar equipment, preferably in similar

applications
* Generic Documented Failure Rate Data - data taken from

recognized data sources, e.g., Dexter & Perkins, NPRD 1995, etc.

The specific data source shall be provided at the 60 % design review

1.2.17.3 A maintainability analysis will be undertaken in concert with the
Buyer. The analysis will address preventative and corrective
maintenance activities and estimate the required maintenance for the
reboiler and appurtenances.

1.2.17.4 A recommended spare parts list, operations manuals, and maintenance
manuals shall be provided.

1.2.17.5 Assume operations are 8,760 operating hours per year.
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1.2.18 Provide an analysis of operating life for separator vessel, including its internal

demister pads, separation trays, and feed distribution, reboiler, and recirculation

pump. Justify all assumptions and references.

1.2.19 Provide structural support requirements and recommended support locations for

recirculation pumps (i.e., load points, weight distribution, and maximum weight,
geometry of equipment, and location of center gravity). In addition, identify
areas that cannot be used as load points. Equipment support locations shall be

mutually agreed with the Buyer due to remote handling requirements in the hot

cell.

1.2.20 Provide design and fabrication of three support frames for reboilers. The support

frame shall be welded to the reboiler and designed to force the thermal expansion

of all nozzles (PUREX and remote clamp connectors) upward. Upper support

points can be maintained for a lateral guide support. The structural supports for

reboiler shall meet BNI remoteability requirements such as weight, remotely
removable, airlock sizing, crane and impact wrench specified in this document.

1.2.21 Nozzles shall be located to ± 1/4 inch diametric tolerance by the hole in support

frame as relative to the master dowel of the reboiler and support frame assembly.

Nozzles shall be perpendicular / parallel within 0.5 degree or 1/4 inch whichever

is smaller relative to the datum formed by the lower base plate of the reboiler and

support frame assembly.

1.2.22 For reboiler nozzle locations, see Appendix P. Nozzles shall be located in

accordance with 1.2.21.

1.2.23 Provide demonstration and recorded VHS format video tape for demister pad
removal and replacement in Seller shop test. Buyer shall be notified prior to

demonstration.

1.2.24 Provide radiographic film with technique and reader sheets. Exposed film must

be sent, along with a copy of the technique and reader sheets in accordance with

section 3 of the MR. Film must be suitably packaged to preclude moisture and

handling damage.

1.2.25 Provide any necessary special remote repair tools for the reboiler and support

frame assemblies and recirculation pumps. Special tools shall not include tools

readily available in the commercial market. Also, provide a list of commercially

available tools needed.

1.2.26 Provide final inspection of completed vessels. Buyer will not be designating a

representative to carry out final inspections of the vessels as described per Buyer

specification 24590-WTP-3PS-MVOO-TOOO1, Pressure Vessel Design and
Fabrication.

1.2.27 Provide personnel to perform dimensional measurements for reboiler and support

frame assembly, and recirculation pumps at the Seller's shop.

1.2.28 Provide certified reports for all components subject to any heat treatment during

manufacture.
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1.2.29 Provide procedures suggesting how the integrated testing of evaporator system
functionality be conducted by Buyer at the Hanford jobsite per section 7.2 of this
specification. Technical support for installation, testing and commissioning will
be under a separate contract.

1.2.30 Provide design documents in progressively complete package form. Design
reviews at 30 %, 60 %, 90 % and Final Design to resolve all outstanding issues
are planned to include face-to-face discussions between Buyer's personnel and
Seller's personnel at Buyer's location. Future meetings will be arranged after
Design Review Package Materials have been reviewed and meeting agenda have
been established. The discussions are intended to help establish/clarify interface
points in system requirements, review design/design progress, design documents,
exchange ideas/information, provide design direction. See G-321-E Form for
document submittal requirements.

1.2.31 Perform a coupled seismic response spectra dynamic analysis that will
qualify the recirculation piping, offgas piping, and provide vessel nozzle
loads & nozzle loads at the Grayloc connection on each jumper. See
Appendix V for requirement details on coupled dynamic analysis.

1.2.32 Perform detailed FEA uncoupled seismic response spectra dynamic analysis
of all SC-I/SC-I evaporator components (including the individual
components' internals and frames). See Appendix V for requirement details
on FEA uncoupled analysis. Equipment static method is not permitted.

1.3 Work by Others

Any item not specifically listed as being supplied by the Buyer shall be provided by the
Seller.

1.3.1 Provide installation labor.

1.3.2 Provide equipment shipment, unloading and storage at Buyer's site.

1.3.3 Provide Instrumentation and controls (including installation). Provide Buyer
internal standards for digital control system equipment and will specify and
procure the control system equipment based on the necessary 1/0 requirements
detailed by Seller.

1.3.4 Instrument location information for instrument location drawings.

1.3.5 Generate control logic in Buyer standard format using the final control loop
definitions, system interlocks and alarms, system control philosophies, and
control and sequencing requirements provided by Seller.

1.3.6 Procure the digital control system components. Buyer will provide the "Device"
and "1/0" address of the serial communications link for each instrument for
inclusion in the Instrument Index.

1.3.7 Perform the inspection of dimensional measurement activities for separator
vessels, reboilers, and recirculation pumps.
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1.3.8 Perform remote handling verification test for reboilers and support frame

assemblies, recirculation pumps, and recirculation pipework jumper functionality

at Buyer site. Lift tests shall be performed per section 3.19.8 by Seller prior to

shipment.

1.3.9 Provide the appropriate seismic response spectra and damping values for Seller

to perform the evaporator equipment skid (including reboiler and support frame

assemblies) seismic analyses.

1.3.10 Provide video/camera systems for the Seller's provided demister pad removal

systems.

1.3.11 Provide heat tracing, seismic review, and any necessary uninterruptible power

supplies.

1.3.12 Provide all the piping, instrumentation and controls for the antifoam systems per

Seller design and specification.

1.3.13 Provide all valves (including control valves) located in the jumpers for remote

maintenance in the R5/C5 hot cell.

1.3.14 Provide design and fabrication for all piping, jumpers, and connectors for the
recirculation pipework. This includes the piping connecting the separator vessel

to the recirculation pump, the recirculation pump to the reboiler nozzle, and the

reboiler nozzle to the separator vessel for two FEP evaporator systems and the

TLP evaporator system.

1.3.15 Provide structural supports per Seller's structural support requirements for three

recirculation pumps (FEP-PMP-00009A/B and TLP-PMP-00001) and
recirculation piping/jumpers.

1.3.16 Provide hot cell process equipment platform (PEP) for all reboiler and support

frame assemblies and recirculation pumps.

1.3.17 Provide the necessary cyclic data for Seller to perform an assessment regarding

the fatigue life of the equipment. However, Seller will be responsible for
confirmation that the cyclic data has been accurately interpreted before

proceeding with the component fatigue analysis.

1.3.18 Provide remote handling verification test for reboiler and support frame

assemblies, recirculation pumps, and recirculation pipework jumper

functionality.

1.3.19 Provide all jumpers, jumper mounted equipment, and pipework connections to

the separator vessel (excluding the separator offgas pipework) within the black

cell.

1.3.20 Provide all pipework between Seller's provided skids (excluding the evaporator

separator offgas pipework and piping connecting condenser skids and steam

ejectors).
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1.3.21 Provide specification of process and utility piping jumper interfaces and their
locations.

1.3.22 Provide Jumper stack-up tolerance study.

1.3.23 Provide shielding for penetrations through the walls and floors.

1.3.24 Provide hot cell remote handling equipment (including impact wrenches and
standard lifting equipment).

1.3.25 Provide specification for antifoam reagents.

1.3.26 Provide feed vessels (FEP-VSL-00017A/B and TLP-VSL-00009A/B).

1.3.27 Provide concentrate receipt vessels (UFP-VSL-00001A/B and TCP-VSL-0000 1).

1.3.28 Provide Vessel Vent system.

1.3.29 Deleted

1.3.30 Provide FEP feed pumps (FEP-PMP-00007A/B) and concentrate pumps (FEP-
PMP-00008A/B) (refer to 1.2.7).

1.3.31 Provide utility (i.e., air, steam, cooling water) supply systems. However, Seller
is responsible to provide steam condition skids for reboiler operation.

1.3.32 Interface drawings for evaporator equipment skids.

1.4 Definitions

1.4.1 Skid: A skid is a group of components that can be manufactured and installed as
a unit. These skid units are structurally self-supporting, allowing the skid to be
handled by crane. Whenever practical, skids will contain all the equipment
associated with the process, including vessels, piping, and supports.

1.4.2 ALARA: As Low As Reasonably Achievable (ALARA) documentation
requirements apply to systems, structures, and components (SSCs) that have the
potential to affect radiation doses, contamination levels, or releases to the
environment.

1.4.3 Buyer's Representative(s): The Buyer's designee(s), who shall witness onsite
operations at the Seller and sub-seller sites and perform onsite inspections and
surveillances.

1.4.4 Black Cell (R5/C5): is a sealed concrete structure containing very high radiation
and contamination where human access is prohibited during the normal operating
lifetime of the cell and maintenance is not performed in the cell.

1.4.5 CI: Uncontrolled Area.

1.4.6 C2: Controlled area. Personnel must be verified free of contamination prior to
exit.
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1.4.7 C3: Contamination classification for plant areas that are ordinarily free of
contamination, but have the potential of being contaminated.

1.4.8 C5: Contamination classification for plant areas that are considered high
contamination areas. Access to C5 areas is not permitted.

1.4.9 Design Basis Earthquake (DBE): A specification of the ground motion at the
site.

1.4.10 Hot Cell (R5/C5): A room that is restricted from personnel due to high radiation.
A hot cell is constructed with thick concrete walls usually lined internally with
stainless steel sheet. Process equipment located in the hot cell is connected to
wall nozzles using jumpers. Process equipment in the hot cell is skid mounted
and designed for either remote maintenance using crane-mounted services or,
preferably, no maintenance over the 40 year design life of the WTP.

1.4.11 Important to Safety (ITS): SSCs that serve to provide reasonable assurance that
the facility can be operated without undue risk to the health and safety of the
workers and the public. ITS encompasses the broad class of facility features
addressed (not necessarily explicitly) in the top-level radiological, nuclear, and
process safety standards and principles that contribute to the safe operation and
protection of workers and the public during all phases and aspects of facility
operations (i.e., normal operation as well as accident mitigation). ITS includes

SSCs designated as Safety Class (SC), Safety Significant (SS), and additional
protection class (APC)

1.4.12 Jumper: A remotely removable section of pipework usually incorporating
connector heads and some items of process equipment (i.e., valves, instruments,
etc.).

1.4.13 Commercial Material (CM): SC items and associated services (those that are not
designated as SC or SS) that are manufactured using standard commercial
practices.

1.4.14 Paragraph: When a paragraph of this specification, referenced documents,
referenced codes, or referenced standards is referenced in this specification, the
paragraph referenced and all subparagraphs and sub-subparagraphs of the
paragraph referenced shall be considered inclusive.

1.4.15 Quality (Q): SC and SS items. NQA-1 (1989) compliance is required. QL-1
and QL-2 designations are used by the Seller to comply with other
referenced specification requirements (i.e weld, design). These designations
meet NQA-1 (Q) requirements and are not necessarily reflected in their
associated Buyer's P&IDs.

1.4.16 Deleted

1.4.17 Rad: A unit of energy absorbed from ionizing radiation, equal to 100 ergs per

gram or 0.01 joules per kilogram of irradiated material.

1.4.18 Additional Protection Class: APC are ITS SSCs that are neither SC nor SS.
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1.4.19 RI: Unrestricted area.

1.4.20 R2: Radiation controlled area.

1.4.21 R3: Radiation classification for plant areas considered average. Contamination
area requiring anti-contamination clothing for entry. At early design stages,
when insufficient information is available regarding worker occupancy, an initial
target radiation level of 2.5 mRad/hr is to be used for the R3 classification.

1.4.22 R4: Radiation area (maximum).

1.4.23 R5: Radiation classification for areas considered to be high or very high radiation
areas.

1.4.24 Reboiler and support frame assembly: Reboiler and pipe work up to and
including PUREX nozzles, remote clamp connector hubs, and all permanently
attached frame work.

1.4.25 Safety Class (SC): SSCs that, by performing their specified safety function,
prevent workers or the maximally exposed member of the public from receiving
a radiological exposure that exceeds the accident exposure standards defined in
the Safety Requirements Document (SRD). SC also applies to those features
that, by functioning, prevent the worker or maximally exposed member of the
public from receiving a chemical exposure that exceeds the ERPG-2 (AIHA
1988) chemical release standard. Those-features credited for the prevention of a
criticality event are also designated as SC.

1.4.26 Safety Significant (SS): SSCs needed to achieve compliance with the radiological
or chemical exposure standards for the public and workers during normal
operation; and SCs that can, if they fail or malfunction, place frequent demands
on or adversely affect the function of SC SSCs.

1.4.27 Seismic Category I (SC-I): Equipment/tanks important to safety, which have a
seismic safety function. For the design of Seismic Category I equipment/tanks,
no credit for inelastic energy absorption is allowed. Seismic Category I
equipment/tanks shall be functional during and after a Design Basis Earthquake
(DBE).

1.4.28 Seismic Category II (SC-I): Equipment/tanks important to safety whose failure
during a seismic event could prevent a Seismic Category I structure, system, or
component (SSC) from performing its seismic safety function. For the design of
Seismic Category II equipment/tanks, credit for inelastic energy absorption is
allowed. Seismic Category II equipment/tanks shall maintain control and
confinement of hazardous materials during and after a Design Basis Earthquake
(DBE), but do not need to be functional.

1.4.29 Seismic Category III Equipment (SC-III): (a) SC and SS SSCs that do not have a
natural phenomena hazard (NPH) safety function. (b) SCs that have a seismic
safety function solely because they protect workers and members of the public
from exposure to chemical hazards. (c) APC SSCs that provide primary
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confinement of significant inventories of radioactive materials, but in amounts

less than quantities that require an SC or SS designation.

1.4.30 Seismic Category IV(SC-IV): APC SSCs that have been designated as APC do

not provide primary confinement of significant inventories of radioactive

materials.

1.4.31 Special Tools: Any tooling which is not commercially available required to

perform maintenance on the evaporator system.

1.4.32 Acronyms

* ALARA As Low As Reasonably Achievable

* AISC American Institute of Steel Construction

* ANSI American National Standards Institute

* APC Additional Protection Class
' ASD Adjustable Speed Drive

* ASD Manual of Steel Construction (Allowable Stress Design)

* ASME American Society of Mechanical Engineers

* ASNT American Society of Nondestructive Testing

* ASTM American Society for Testing and Materials

* AWS American Welding Society
* CFR Code of Federal Regulations
* CM Commercial grade
* DBE Design Basis Earthquake
* DOE US Department of Energy

* DOT Department of Transportation

* FEA Finite Element Analysis
* FEP Waste Feed Evaporator Process System

* GPM Gallons per minute
ITS Important to Safety

* LAW Low-Activity Waste
* M Molarity
* MDS Material Data Sheet
* MR Material Requisition
" MSDS Material Safety Data Sheet
* NDE Nondestructive Evaluation/Examination
* NPS Nominal Pipe Size
* NQA Nuclear Quality Assurance
" OBE Operating Basis Earthquake
* ORP DOE Office of River Protection

" PEP Process Equipment Platform

* PMI Positive Material Identification
* P&ID Piping and Instrumentation Diagram

" PTF Pretreatment Facility
* QA Quality Assurance
* QAP Quality Assurance Program
* QAM Quality Assurance Manual
* QL Quality Level
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* SBS Submerged Bed Scrubber
* SC Safety Class
* SS Safety Significant
* SC Seismic Category
* SSCs Structures, Systems, and Components-

* SSPC The Society for Protective Coating
* RPP-WTP River Protection Project-Waste Treatment Plant
* TID Total Integrated Dose
* TLP Treated LAW Evaporator Process System
" SC Seismic Categor
" SDDR Supplier Deviation Disposition Request
* SG Specific Gravity
* UBC Uniform Building Code
* WT % Weight percent
* WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Mechanical Data Sheets

Specific design parameters and requirements for evaporator components will be shown on
the individual Mechanical Data Sheet (MDS) in section 2 of the MR. The data shall be
considered as preliminary. Seller shall verify thermal, hydraulic, mechanical and process
designs. Where necessary, the Seller shall change the data in order to furnish complete
thermal, hydraulic, mechanical, and process guarantees. Any difference between Seller's
final design and Buyer's preliminary data shall be brought to Buyer's attention for
resolution and approval. Seller shall supply evaporator components that meet specified
materials of construction, quality level, and seismic category as described on the MDS.
The nominal feed chemistries used for the design should be based on Appendix A and B of
this specification. Process design of the evaporator system is given in Appendix D of this
specification.

1.6 Safety/Quality/Seismic Classifications

1.6.1 The quality level (QL) and seismic category (SC) of the major components of the
evaporator system are specified on the data sheets in section 2 of the MR and
Appendix E of this specification.

1.6.2 Seismic category (SC) classification requirements are specified in 24590-WTP-
3PS-SS90-TOO01, Specification for Seismic Qualification of Seismic Category
I/Il Equipment and Tanks and 24590-WTP-3PS-FBO1-TOOOI, Specification for
Seismic Qualification for Seismic Category II/IV Equipment and Tanks.

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and
documents listed below, which are an integral part of this specification.
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2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code,
industry standard, or reference document, only those chapters, sections, parts, or
paragraphs of the document are applicable and shall be applied. If a date or
revision is not listed, the latest issue, including addenda, at the time of award

shall apply. Pre-approved acceptable alternate editions are listed in section

4.2.12. For codes and standards listed below, the specific revision or effective

date of codes and standards that they incorporate by reference (daughter codes

and standards), shall be followed. When more than one code, standard, or
referenced document covers the same topic, the requirements for all must be met

with the most stringent governing. For commercial grade quality items, Seller

may use any year of the ASME or ASTM standards for materials.

2.2 Codes and Industry Standards

2.2.1 ASME B31.3-1996, Process Piping

2.2.2 ASME B16.5-1988, Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24
Addend A

2.2.3 ASME B 16.47-1990, Large Diameter Steel Flanges NPS 26 through NPS 60
Addenda A

2.2.4 ASME B 18.15-1985, Forged Eye Bolts

2.2.5 ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1, Rules for
Construction of Pressure Vessel

2.2.6 ASME Boiler and Pressure Vessel Code, Section IX-1995 or later, Welding and
Brazing Qualifications

2.2.7 ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear

Facility Applications

2.2.8 ASME Y14.100, Engineering Drawing Practices

2.2.9 AISC ASD, 9th Edition, Manual of Steel Construction, Allowable Stress Design

2.2.10 AISC N690-1994, Specification for the Design, Fabrication, and Erection of

Steel Safety-Related Structures for Nuclear Facilities

2.2.11 ANSI N14.6, For Radioactive Materials-Special Lifting Devices for Shipping
Containers Weighing 10,000 Pounds (4500 kg) or More

2.2.12 ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws,

and Studs

2.2.13 ASTM F594, Standard Specification for Stainless Steel Nuts

2.2.14 AWS Dl.6, Structural Welding Code-Stainless Steel

2.2.15 AWS D9.1-1984 or later, Sheet Metal Welding Code
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2.2.16 IEEE Std 1023-1988, IEEE Guide for the Application of Human Factors
Engineering to Systems, Equipment, and Facilities of Nuclear Power Generating
Stations

2.2.17 MIL-STD- 1 629A, Military Standard, Procedures for Performing A Failure
Mode, Effects and Criticality Analysis

2.2.18 UBC-1997, Uniform Building Code

2.2.19 10 CFR 835, Occupational Radiation Protection

2.2.20 49 CFR 173, General Requirements for Shipments and Packaging. Code of
Federal Regulations. U.S. Department of Transportation, Washington, D.C.

2.2.21 29 CFR 1910, Occupational Safety and Health Standards

2.2.22 NFPA 101, Code for Safety to Life from Fire in Buildings and Structures

2.2.23 NFPA 70 -1999, National Electric Code

2.2.24 SSPC-SPI0, Near White Metal Blast Cleaning

2.2.25 SSPC-SPl 1, Power Tool Cleaning to Bare Metal

2.2.26 WAC 296-24, General Safety and Health Standards

2.2.27 595, Colors Used in Government Procurement

2.2.28 E 709, Standard Test Method for Magnetic Particle Examination

2.2.29 ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and
Commentary.

2.2.30 ASTM A193 Editions 1991 through 2005 Standard Specification for Alloy-
Steel and Stainless Steel Bolting Materials for High-Temperature Service

2.2.31 ASTM A194 Edition 1991 through 2005a, Standard Specification for
Carbon and Alloy Steel Nuts for Bolts for High Pressure or High
Temperature Service

2.2.32 ASTM A582, Any Year, Standard Specification for Free-Machining
Stainless and Heat-Resisting Steel Bars, Hot-Rolled and Cold Finished.

2.2.33 ASTM A564 Editions 1988b, 1989, 1991, 1992, 1992a, 1994, 1995, 1997, 1999,
2001, 2002, 2002a, 2004, Standard Specification for Hot Rolled and Cold-
Finished Age-Hardening Stainless Steel Bars and Shapes

2.2.34 SSPC-SP10, Near White Metal Blast Cleaning

2.2.35 SSPC-SP11, Power Tool Cleaning to Bare Metal

2.2.36 API 610-1995 Centrifugal Pumps for General Refinery Service
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2.3 Reference Documents

2.3.1 Interfacing References

2.3.1.1 24590-WTP-3PS-GOOO-TOOO1,General Specification for Supplier

Quality Assurance Program Requirements

2.3.1.2 24590-WTP-3PS-GOOO-T0002, Specification for Positive Material
Identification (PMI)

2.3.1.3 24590-WTP-3PS-GOOO-T0003, General Specification for
Packaging, Shipping, Handling, and Storage Requirements

2.3.1.4 24590-WTP-3PS-NWP-TOOO 1, Engineering Specification for
General Welding and NDE Requirements for Supplier Fabricated
Piping

2.3.1.5 24590-WTP-3PS-POOO-TOO01, Engineering Specification for
Piping Material Classes General Description and Summary

2.3.1.6 24590-WTP-3PS-SSOO-T0002, Engineering Specification for
Welding of Structural Stainless Steel and Welding of Structural
Carbon Steel to Structural Stainless Steel

2.3.1.7 24590-WTP-3PS-SS90-TOOQ1, Specification for Seismic
Qualification of Seismic Category I/II Equipment and Tanks

2.3.1.8 24590-WTP-3PS-FBO1-TOQO1, Engineering Specification for
Structural Design Loads for Seismic Category III & IV Equipment
and Tanks

2.3.1.9 24590-WTP-3PS-EVV 1 -TOOO 1, Specification for Low Voltage
Adjustable Speed Drives

2.3.1.10 24590-WTP-3PS-MUMI-T0002, Specification for Low Voltage
Induction Motors

2.3.1.11 24590-WTP-3PS-MPCO-T0002, Engineering Specification for
General Centrifugal Pumps to Meet Requirements of ASME
B73. IM-1991 and ASME B73.2M-1991 for Commercial (CM)
Components

2.3.1.12 24590-WTP-3PS-MOOO-T0002, General Specification for
Mechanical Handling Equipment Design and Manufacture

2.3.1.13 24590-WTP-3PS-MJJ-TOOO1, Engineering Specification for
Lifting Beams for Mechanical Handling Equipment Important to
Safety Quality Level II

2.3.1.14 24590-WTP-3PS-MVOO-TOOO1, Engineering Specification for
Pressure Vessel Design and Fabrication
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2.3.1.15 24590-WTP-3PS-MVOO-T0002, Engineering Specification for
Seismic Qualification Criteria for Pressure Vessels

2.3.1.16 24590-WTP-3PS-MESO-TOOO1, Engineering Specification for
Shell and Tube Heat Exchangers

2.3.1.17 24590-WTP-3PS-MVB2-TOOO1, Engineering Specification for
Welding of Pressure Vessels, Heat Exchangers, and Boilers

2.3.1.18 24590-WTP-3PS-JQ07-TOOO1, Engineering Specification for
Instrumentation for Package Systems

2.3.1.19 24590-WTP-3PS-PS02-TOOO 1, Engineering Specification for
Shop Fabrication of Piping

2.3.1.20 24590-WTP-3PS-SSOO-TOOO1, Engineering Specification for
Welding of Carbon Structural Steel.

2.3.1.21 24590-WTP-3PS-EKP-TOOO1, Engineering Specification for
Electrical Requirements for Packaged Equipment

2.3.1.22 24590-WTP-3PS-PPOO-T0002, Engineering Specification for
Dimensional Record Program.

2.3.2 Developmental References

2.3.2.1 24590-PTF-3YD-FEP-00001, System Description for Waste Feed
Evaporation Process (FEP)

2.3.2.2 245 90-PTF-3YD-TLP-O00 1, System Description for Treated
LAW Evaporation Process (TLP)

2.3.2.3 24590-WTP-3PS-MVOO-T0003, Engineering Specification for
Pressure Vessel Fatigue Analysis

2.4 Reference Drawings / Data Sheets

2.4.1 24590-WTP-MV-M5 9T-0000 1, Pressure Vessel Tolerances Standard Details

2.4.2 24590-WTP-MV-M59T-00007, Thermowell Connection Standard Details

2.4.3 24590-WTP-MV-M59T-00009, Lifting Lugs Standard Details

2.4.4 24590-WTP-MV-M59T-00010, Tailing Lug Standard Details

2.4.5 24590-WTP-MV-M59T-000 11, Wash Rings Standard Details

2.4.6 24590-WTP-MV-M59T-00012, Grounding Lug Standard Details

2.4.7 24590-WTP-MV-M59T-000 16001, Vessel Connections Standard Details Sheet 1
of 3
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2.4.8 24590-WTP-MV-M59T-00016002, Vessel Connections Standard Details Sheet 2
of 3

2.4.9 24590-WTP-MV-M59T-00016003, Vessel Connections Standard Details Sheet 3
of 3

2.4.10 24590-WTP-MV-M59T-00017, Vessel Inspection Manway Standard Details

2.4.11 24590-WTP-MV-M59T-000 18, Vessel Name Plate Standard Details

2.4.12 24590-WTP-MV-M59T-00026, Anchor Bolt Chair Details for Vertical Vessels

2.4.13 24590-WTP-MO-MIOT-00004, HLW & PTF Vitrification Systems HSH, RWH,
PFH, PIH Design Proposal Drawing 3 Ton Capacity Lifting Hook

2.4.14 24590-WTP-M6-50-00001, P&ID Symbol and Legend Sheet 1 of 6

2.4.15 24590-WTP -M6-50-00002, P&ID Symbol and Legend Sheet 2 of 6

2.4.16 24590-WTP -M6-50-00003, P&ID Symbol and Legend Sheet 3 of 6

2.4.17 24590-WTP -M6-50-00004, P&ID Symbol and Legend Sheet 4 of 6

2.4.18 24590-WTP -M6-50-00005, P&ID Symbol and Legend Sheet 5 of 6

2.4.19 24590-WTP -M6-50-00006, P&ID Symbol and Legend Sheet 6 of 6

2.4.20 24590-PTF-P1-POIT-00001, Pretreatment Building General Arrangement Plan at
El. O'-0"

2.4.21 24590-PTF-P1-PO 1T-00002, Pretreatment Building General Arrangement Plan at

El. 28'-0"

2.4.22 24590-PTF-P1-PO T-00007, Pretreatment Building General Arrangement
Section A-A

2.4.23 24590-PTF-P1-P0IT-00008, Pretreatment Building General Arrangement
Section B-B

2.4.24 24590-PTF-PI-PO1T-00009, Pretreatment Building General Arrangement

Section C-C

2.4.25 24590-PTF-P 1 -P01T-000 10, Pretreatment Building General Arrangement
Section D-D

2.4.26 24590-PTF-PI-PO1T-000 11, Pretreatment Building General Arrangement

Section E-E

2.4.27 24590-PTF-P1-P01T-00012, Pretreatment Building General Arrangement Sect.

F-F and Sect. G-G
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2.4.28 24590-PTF-PI-POIT-00013, Pretreatment Building General Arrangement Sect.
H-H and Sect. J-J

2.4.29 24590-PTF-P1-PO 1T-000 14, Pretreatment Building General Arrangement Sect.
K-K and Sect. L-L

2.4.30 24590-PTF-P1-PO1T-00015, Pretreatment Building General Arrangement Sect.
M-M and Sect. N-N

2.4.31 24590-PTF-P1-POIT-00016, Pretreatment Building General Arrangement Sect.

P-P and Sect. Q-Q

2.4.32 24590-PTF-P 1 -P01 T-000 17, Pretreatment Building General Arrangement Sect.

R-R

2.4.33 24590-PTF-DD-S13T-00022, Pretreatment Facility Structural Concrete
Embedments Key Plan Elevation 0 ft -0 in

2.4.34 24590-PTF-DD-S 13T-00023, Pretreatment Facility Structural Concrete

Embedments Key Plan Elevation 0 ft -0 in Sh 1

2.4.35 24590-PTF-DD-S 1 3T-00025, Pretreatment Facility Structural Concrete
Embedments Plan El 0 ft - 0 in Sh 3

2.4.36 24590-PTF-DD-S 1 3T-00026, Pretreatment Facility Structural Concrete
Embedments Plan El 0 ft -0 in Sh 4

2.4.37 24590-PTF-DD-S13T-00027, Pretreatment Facility Structural Concrete
Embedments Plan Elevation 0 ft - 0 in Sh 5

2.4.38 24590-PTF-DD-S13T-00028, Pretreatment Facility Structural Concrete
Embedments Plan Elevation 0 ft - 0 in Sh 6

2.4.39 224590-PTF-DD-S 1 3T-00029, Pretreatment Facility Structural Concrete
Embedments Plan El. 0'-0" Sh 7

2.4.40 24590-PTF-DD-S 1 3T-00030, Pretreatment Facility Structural Concrete
Embedments Plan El. 0'-0" Sh 8

2.4.41 24590-PTF-DD-S13T-00031, Pretreatment Facility Structural Concrete
Embedments Plan El. 0'-0" Sh 9

2.4.42 24590-PTF-DD-S 1 3T-00036, Pretreatment Facility Structural Concrete
Embedments EL 0 ft - 0 in Vessels Sh 1

2.4.43 24590-PTF-DD-S13T-00039, Pretreatment Facility Structural Concrete
Embedments EL 0 ft - 0 in Vessels Sh 2

2.4.44 24590-PTF-DD-S13T-00042, Pretreatment Facility Structural Concrete
Embedment Details EL 0 ft - 0 in Vessels Sh I
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2.4.45 24590-PTF-DD-S13T-00043, Pretreatment Facility Structural Concrete
Embedment Details EL 0 ft -0 in Vessels Sh 2

2.4.46 24590-PTF-DD-S13T-00044, Pretreatment Facility Structural Concrete
Embedment Details EL 0 ft - 0 in Vessels Sh 3

2.4.47 24590-PTF-DD-S 13T-00047, Pretreatment Facility Structural Concrete
Embedment EL 0 ft - 0 in Misc Shl

2.4.48 24590-PTF-DD-S13T-00049, Pretreatment Facility Structural Concrete
Embedment EL 0 ft - 0 in Misc Sh 3

2.4.49 24590-PTF-MJD-PIH-00001, Mechanical Handling Data Sheet for Overhead
Mast Power Manipulator

2.4.50 24590-PTF-MO-PIH-00008, Pretreatment System PIH Design Proposal Drawing
30 Ton Capacity Lifting Hook

2.4.51 24590-WTP-M61-P23T-00056, WTP Details Lower Holder Bottom Outlet
Electrical Connector 2"

2.4.52 24590-PTF-SS-S I5T-003 11, Pretreatment Facility Structural Misc Support Steel

El. 0'-0" Plan Sh 1

2.4.53 24590-PTF-SS-S15T-00312, Pretreatment Facility Structural Misc Support Steel
El. O'-0" Plan Sh 2

2.4.54 24590-PTF-SS-SI5T-00313, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sh 3

2.4.55 24590-PTF-SS-S I5T-00314, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sh 4

2.4.56 24590-PTF-SS-S15T-00315, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sh 5

2.4.57 24590-PTF-SS-S I5T-00316, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sh 6

2.4.58 24590-PTF-SS-S I5T-003 17, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sh 7

2.4.59 24590-PTF-SS-S1 5T-00318, Pretreatment Facility Structural Misc Support Steel

El. 0'-0" Plan Sh 8

2.4.60 24590-PTF-SS-S15T-00352, Pretreatment Facility Structural Misc Support Steel
Details Sh 3

2.4.61 24590-PTF-SS-S15T-00354, Pretreatment Facility Structural Misc Support Steel
Details Sh 5
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2.4.62 24590-WTP-M61-P23T-00056, WTP Details Lower Holder Bottom Outlet
Electrical Connector 2".

2.4.63 24590-WTP-M6 I -P23T-00057, WTP Assembly Lower Holder Electrical
Connector 2 Inch.

2.4.64 24590-WTP-M6 1 -P23T-00005, WTP Details - Nozzles PUREX Male Connector
I ", 2"', 3"1, 4"7

2.4.65 24590-WTP-M61N-P23T-00006, Nozzles PUREX Connector 1", 2", 3", 4"

2.4.66 24590-WTP-M61 -P23T-00040, WTP Details - Kickoff Plates PUREX Connector
1"', 2", 3"),4"

2.4.67 24590-WTP-M61 -P23T-00057, WTP Assembly Lower Holder Electrical
Connector 2 Inch.

2.4.68 245 90-WTP-P61 -P27T-0000 1, WTP Standard Jumper Details

2.4.69 24590-PTF-M6-FEP-00001, P&ID - PTF Waste Feed Evaporation Process
System Evaporator Feed Vessels FEP-VSL-00017A/B.

2.4.70 24590-PTF-M6-FEP-00002, P&ID - PTF Waste Feed Evaporation Process
System Separator FEP-SEP-0000 1A.

2.4.71 24590-PTF-M6-FEP-00003, P&ID - PTF Waste Feed Evaporation Process
System Condensers & Condensate Collection FEP-VSL-00005.

2.4.72 24590-PTF-M6-FEP-00004, P&ID - PTF Waste Feed Evaporation Process
System Separator FEP-SEP-00001B.

2.4.73 24590-PTF-M6-FEP-00005, P&ID - PTF Waste Feed Evaporation Process
System Condensers.

2.4.74 24590-PTF-M6-TLP-00001, P&ID - PTF Treated LAW Evaporation Process
System LAW SBS Condensate Receipt TLP-VSL-00009A & 9B.

2.4.75 24590-PTF-M6-TLP-00002, P&ID - PTF Treated LAW Evaporation Process
System Condensate Collection TLP-VSL-00002.

2.4.76 24590-PTF-M6-TLP-00003, P&ID - PTF Treated LAW Evaporation Process
System Separator TLP-SEP-0000 1.

2.4.77 24590-PTF-M6-STR-00001, P&ID - PTF Strontium Nitrate, Sodium
Permanganate, and Anti-foam Reagent Distribution (CM).
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3 Design Requirements

3.1 General

3.1.1 As Low As Reasonably Achievable (ALARA) principles shall be factored into
the design and maintenance of the evaporator systems per 10 CFR 835,
Occupational Radiation Protection.

3.1.2 Unless otherwise specified, the evaporator systems shall be designed and
fabricated per applicable documents listed in section 2.0 of this specification, and

the data sheets in section 2 of the MR. No changes, substitutions, or deviations
shall be made without Buyer's concurrence.

3.1.3 The evaporator system design shall comply with the requirements stipulated in
this specification. Seller shall conform with Buyer's requirements for hot cell
wall penetrations, recirculation piping/jumper configuration, layout, dimension,

location as shown in the Appendices I, J, and K. Seller shall confirm locations

for all evaporator equipment are adequate for system functionality. Seller shall
submit any variances to these requirements during design review stage for
concurrence.

3.1.4 The evaporator piping and instrumentation sketches provided in the Appendix L

of this specification illustrate the conceptual piping and instrument control of the

evaporator systems. All evaporator systems or components shall have adequate

control features to bring evaporator operations to a safe and stable 'shutdown'
condition during an abnormal event. Seller's control design philosophy can
differ from Buyer's conceptual control; however, the Seller's control system

design shall conform to Buyer's specification 24590-WTP-3PS-JQ07-T0001.

3.1.5 General Arrangement drawings should be used to convey approximate equipment
locations for skids. Equipment locations shown in the Appendices I, J, and K
shall be maintained unless the design dictates an alternate location.

3.1.6 The Seller shall be responsible for the evaporator system design including
component specification such as design parameters, sizing, pipe support loads,
pipe hangers, anchors, pipe slopes and environmental protection (temperature,
humidity, etc.) as required.

3.1.7 A means shall be provided to avoid accumulation of settled solids (e.g., sparging
or removal of separator contents) in event of recirculation pump failure.

3.1.8 All heat exchangers including reboilers and condensers shall comply with ASME
section VIII and TEMA standard, Class B. "Code Stamp" shall be provided for
all Seller's provided heat exchangers.

3.1.9 Seller shall comply with nozzle loading requirements specified in Appendix V
for SC-I and SC-il vessels/equipment.

3.1.10 Gusset plates cannot be utilized to accommodate the required nozzle loading on

safety class vessels and heat exchangers.
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3.1.11 The equipment shall be designed such that personnel sound level exposure
outside of R5/C5 area shall not exceed 85 dBA. Seller shall clearly state how the
specified sound level limit will be met.

3.1.12 All calculations, modeling, analyses, drawings, and documentation shall utilize
U.S. customary units.

3.1.13 Design of the evaporator systems shall incorporate the latest and best proven
technology, components, and materials for the required service conditions and
performance.

3.1.14 The evaporator system model analysis, thermal analysis, design analysis, and
seismic analysis shall be verified such that the final system, equipment and
component design meet the requirements of this specification as well as its
addenda and attachments.

3.1.15 Evaporator system equipment shall be furnished as discrete skid mounted units
that are ready to integrate with the Buyer's structures, systems, and components.

3.1.16 The evaporator systems shall be identical in component count, capacity, and
mode of operation and shall utilize common component types and equipment
manufacturers.

3.1.17 The FEP and TLP Evaporator systems shall be designed in accordance with
following feed conditions:

* Design FEP feed flow of 50 gpm
* Design TLP feed flow of 38 gpm
* Design feed temperature of 77 *F
" Waste feed pH of 11 - 14
* LAW SBS pH of 6.8

3.1.18 Normal design cooling water temperature of 75 *F with a peak summer

maximum of 83 CF shall be used for designing/sizing all condensers. The
cooling water temperature of 75 *F is valid for 85 % of the time through a year.
During 15 % of the time when cooling water temperature is above 75 IF, the TLP
evaporator system can be operated at a higher temperatures (i.e., 1.2 psia, 127 *F
- 131 *F). This operating strategy is for short term operation and is to minimize
cooling water flow.

3.1.19 Evaporator systems and components should be designed to prevent the migration
of contamination into the utility / reagent systems.

3.1.20 Human factors and ergonomics shall be designed into all evaporator equipment
requiring manual operations per IEEE Std 1023, IEEE Guidefor the Application
of Human Factors Engineering to Systems, Equipment, and Facilities of Nuclear
Power Generating Stations.

3.1.21 Quality level, seismic category, materials of construction, design pressure, and
design temperature shall be in accordance with the data sheets in section 2 of the
MR and Appendix E of this specification. If a change to the requirements for
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materials and/or the equipment types to be used during the execution of the
contract is dictated because of design analyses, then the Seller is required to
provide Buyer its recommendation for review and concurrence prior to
incorporation into the design of the evaporator systems.

3.1.2-2 All equipment in evaporator systems requiring maintenance or removal shall
have flushing and draining capability to facilitate decontamination. Design
features shall minimize the need for decontamination by including sloping
features, replacing sharp bends with gradual bends, etc. where practical,
consistent with ALARA practices.

3.1.23 Provision for temperature instrumentation shall be jumper nozzles incorporating
the required thermowell details.

3.1.24 Nozzle and flange alignment shall be within ± 0.5 degrees of design
specifications.

3.1.25 Jumper nozzle connections shall be included in the evaporator systems to
interface with the Buyer supplied jumpers. Location and details of the
connections shall be per Appendix P.

3.1.26 The reboiler support frame detail sketches provided in the Appendix P of this
specification illustrate the conceptual design to support remoteability.

3.1.27 Seller's reboiler frame design shall not protrude into the crane path as specified
in Appendix P.

3.1.28 The hub type (remote clamp) connectors and PUREX nozzles are the only
government-furnished equipment, which will be sent to Seller for installation.
Buyer will provide Seller hydro test blanks for the remote clamp connectors
(Grayloc) and the remote PUREX and other connectors for installation on the
axial flow pumps and reboilers.

3.1.29 Nozzles for reboiler and support frame assemblies are to be designed to maintain
positional tolerance during operational loading conditions and maintain structural
integrity during and after a DBE. Preliminary loading information for the nozzle
loads at Grayloc connections on the reboilers are provided in Appendix P.

3.1.30 All adjustable speed drives for pumps can be designed for non-radiation
environment.

3.1.31 Seller's fabrication drawings shall be used as the document of record for
fabrication of the components. Seller's specification drawings are not required to
be revised and maintained in total agreement with approved fabrication drawings.

3.1.32 Regarding Buyer's specification 24590-WTP-3PS-GOOO-T0003, Engineering
Specification for Packing, Handling, and Storage requirements, the center of

gravity and sling points are not needed for off-gas piping pieces and separator
vessel support towers because they are awkward hollow parts that do not allow a

meaningful center of gravity to be determined or designed. Multiple sling
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configurations are possible to affect a successful lift and should be at the
discretion of site construction supervisor.

3.1.33 Seller shall provide evaporator systems in the skids for ease of transportation,
installation, and replacement. Seller is responsible for equipment skid sizing and
layout to fit Buyer's facility. For the baseline design, each evaporator system
will comprise the following skids:

* Separator vessel skids
* Reboiler and support frame assemblies.
* TLP feed pumps skid
* TLP concentrate pumps skid
* Primary condenser skids
* Secondary condenser skids which includes inter-condenser, after-condenser,

and steam ejector
* Process condensate skids which includes vessel and pump
" Steam conditioning system which includes a pressure reducing valve and

control and a desuperheater
" Antifoam skids which include vessel and pumps

3.2 Basic Function

The evaporator systems employ forced circulation and vacuum evaporation. The Waste
Feed Process (FEP) evaporator system consists of two (2) identical evaporators which will
be installed at the west end of the pretreatment facility (PTF). The Treated Low Activity
Waste Process (TLP) evaporator system will be installed at the east end of the PTF.

Each evaporator will be designed to process 100 % of the design feed flow (50 gpm for
each FEP system and 39 gpm for TLP system) with an evaporation feed rate of 30 gpm and
to operate independent of each other. Normal operation of the FEP evaporator system
consists of one evaporator operating at a time but simultaneous operation is possible. The
FEP evaporators partially evaporate Waste Feed from the Department of Energy (DOE)
and various recycle streams from within the pretreatment process. The Waste Feed is
evaporated in order to optimize the operation of downstream unit operations. The Waste
Feed flow is varied in order to control the level in the FEP separator. The FEP evaporator
shall be designed to achieve a sodium concentration of 5 to 6M.

The LAW Submerged Bed Scrubber (SBS) condensate and treated LAW are fed to the
TLP evaporator simultaneously. The treated LAW feed is fed continuously and at a
constant rate while the flow of SBS condensate is varied in order to control the level in the
TLP separator vessel. The TLP evaporator shall be designed to achieve a sodium
concentration of 8 to 10M.

The feed stream is introduced into the recirculation loop on the suction side of the
recirculation pump. The recirculation pump circulates the liquor at a rate of approximately
11,000 gpm. The pump discharges liquor through evaporator reboiler, which raises the
temperature of the liquor by approximately 2 to 4 IF using 2.5 psig steam throttled from 40
psig low pressure steam supply to the building. This small temperature rise is necessary to
prevent the liquor from boiling (fouling) in the tubes before it reaches the separator vessel.
Sufficient hydrostatic head is maintained to suppress boiling inside the reboiler. When the
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recirculating liquor reaches the separator vessel, flash evaporation occurs due to the
reduced pressure in the vessel. The vapor flows through a series of separation trays and a

removable demister pad section which are internal parts of the separator vessel. The vapor
then flows to the primary condenser where the majority of the vapor is condensed. The

noncondensables and a small amount of moisture are vented to the ejector/condenser
vacuum system. The secondary condenser system consists of primary ejector, secondary

ejector, inter-condenser, and after-condenser. The humid noncondensables from the

primary condenser flow to the suction side of the primary ejector which discharges to the
inter-condenser. The vent from the inter-condenser flows to the suction side of the

secondary ejector which discharges into the after-condenser. The vent from the after-

condenser flows to the facility vessel vent system. The secondary condenser system is

designed to achieve a pressure of 1.0 to 1.3 psia in the separator vessel during normal

operating conditions. The operating pressure is automatically controlled by an air in-bleed
into the suction line of the primary ejector. This operating pressure lowers the boiling

point of the liquor to approximately 122 *F which reduces potential corrosion of the
evaporator by chlorides. Condensate from the condensers flows by gravity to the
condensate vessel. Some of the condensate is drawn off and used to wash the demister

pads in the separator vessel. Because of the foaming tendencies of evaporator feed
chemistry, when foaming is anticipated in the separator vessel, antifoam will be
continuously added.

3.3 Performance

3.3.1 All three (3) evaporator systems shall be capable of continuous operation while
achieving a feed evaporation rate ranging from 10 to 30 gpm. The design feed
evaporator rate shall exclude all water/fluid addition to demister pads spray,
separation trays, and antifoam injection.

3.3.2 Each evaporator system shall operate independently.

3.3.3 Each evaporator system shall have the ability to be placed on "total reflux" mode.

3.3.4 A minimum decontamination factor of 8.0E+06 shall be achieved as defined in
section 7.2.1, function test requirements, with consideration to achieving the
evaporator stream operating conditions described in subsection 3.4 and the
ALARA general design condition in subsection 3.1.

3.3.5 Evaporator system operating parameters shall minimize reboiler fouling by using
low differential temperature and high tube velocity to the extent practical in the
design.

3.3.6 The FEP evaporator systems shall produce waste concentration of 5 to 6M
sodium (1.23 to 1.50 SG).

3.3.7 The TLP evaporator system shall produce waste concentration of 8 to IOM
sodium (1.33 to 1.57 SG).

3.3.8 All evaporator system components within the R5/C5 black cell (except the

demister pads) shall be nonreplaceable components with a design life of 40 years.

Reboilers and recirculation pumps in the R5/C5 hot cell shall be remotely

replaceable.
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3.4 Design Conditions

3.4.1 General

3.4.1.1 For nominal conditions refer to Appendix A and Appendix B for
the FEP evaporator and TLP evaporator stream data, respectively.
The data defines the system performance operating conditions and
requirements. For predicted maximum radionuclides, refer to
Appendix C.

3.4.1.2 All equipment skids shall meet applicable Department of
Transportation (DOT) requirements for road transportation per 49
CFR 173.

3.4.2 Physical Constraints/Interfaces

3.4.2.1 The FEP evaporator separator vessels (FEP-SEP-0000 lA/B) with
demister pads shall be located in the R5/C5 black cell, room P-
0106 on the 0-ft floor elevation. The TLP evaporator separator
vessel (TLP-SEP-00001) shall be located in the R5/C5 black cell,
room P-0 117 on the 0-ft floor elevation. Demister pad assemblies
shall be accessed through a sealed, shielded aperture in the 56 ft
floor (10-ft diameter maximum). Refer to Appendices I and J for
their locations and layout.

3.4.2.2 All Reboiler and support frame assemblies and recirculation
pumps shall be located in the R5/C5 hot cell, room P-0 123 on the
0-ft floor elevation. Each reboiler and support frame assemblies
shall not weigh more than 27.5 tons including all lifting fixtures
and lifting beams. The available space for each reboiler
(excluding nozzles) has dimensions of 6 ft diameter by 15 ft high.
All equipment assembly must fit through a 13 ft by 13 ft air lock
door and shall not exceed 21 ft length. Assume air lock
transportation cart is 3 ft high. The space envelope limitation of 6
feet diameter shall be used for mounting of remote connectors and
seal flush reservoir on the recirculation pump assembly. Refer to
Appendix P for location of reboiler and recirculation pump.

3.4.2.3 FEP evaporator primary condensers (FEP-COND-0000 lA/B) and
secondary condenser system (FEP-COND-00002A/B, -00003A/13,
and FEP-EJCTR-00040, -00041, -00042, -00043) shall be
designed to fit in room P-0304 on the 56-ft floor elevation. TLP
evaporator primary condenser (TLP-COND-0000 1) and secondary
condenser system (TLP-COND-00002, -00003, and TLP-EJCTR-
00064, -00067) shall be designed to fit in room P-03 11 on the 56-
ft floor elevation. Refer to Appendices I and J for locations and
layout.

3.4.2.4 FEP evaporator condensate vessel and pump system (FEP-VSL-
00005 and FEP-PMP-00006A/B) shall be designed to fit in room
P-0105B (R2/C3) on the 0-ft floor elevation. TLP evaporator
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condensate vessel and pump system (TLP-VSL-00002 and TLP-
PMP-00002A/B) shall be designed to fit in room P-0 118 (R2/C3)
on the 0-ft floor elevation. Refer to Appendices I and J for
locations and layout.

3.4.2.5 Antifoam vessel and pump system (AFR-TK-00001 and AFR-
PMP-00006, -00007, -00008) shall be designed to fit in room P-
0429 on the 77-ft floor elevation (R2/C2). Refer to Appendix K
for locations and layout.

3.4.3 Buyer Supplied Utilities

Values for all utility supply pressures and temperatures are nominal values.

3.4.3.1 Plant service air and instrument air will be supplied at
approximately 100 psig and 65 *F.

3.4.3.2 Deleted

3.4.3.3 High pressure steam supply conditions:

3.4.3.3.1 Minimum operating condition: 110 psig @ 344*F

3.4.3.3.2 Normal operating condition: 118 psig @ 349*F

3.4.3.3.3 Maximum operating condition: 135 psig @ 358*F

3.4.3.3.4 Design condition: 163 psig @ 372*F

3.4.3.4 Cooling water will be supplied at approximately 45 psig and 75 *F
with a peak summer maximum of 83 *F. The cooling water

temperature of 75 *F is valid for 85 % of the time through a year.

3.4.3.5 Demineralized water will be supplied at approximately 72.5 psig
and 75 *F for demister pad and separation tray spray in the event
that sufficient process condensate is unavailable.

3.4.3.6 Water, 5 M nitric acid at approximately 75 psig and 77 *F, or 50
% wt caustic at approximately 75 psig and 77 *F can be supplied
for the Seller's flushing system.

3.5 Environmental Conditions

Environmental qualification is not applicable per Buyer's equipment qualification design

guide.

3.5.1 Storage

Prior to installation, the evaporator systems may be stored outdoors at ambient

temperature extremes ranging from -30 *F dry-bulb to 117 *F dry-bulb and with
a relative humidity of 0-100 %.
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3.5.2 Evaporator Separator Vessels

The separator vessels (FEP-SEP-00001A/B and TLP-SEP-00001) will be
installed indoors in an R5/C5 black cell maintained between 59 to 113 *F dry-
bulb temperature during normal operation. Radiation exposure for the FEP
separator vessels (FEP-SEP-0000 1 A/B) will be 1,000 - 1,800 Rad/hr. Radiation
exposure for the TLP separator vessel (TLP-SEP-00001) will be 0.5 Rad/hr.

3.5.3 Reboilers and Recirculation Pumps

The reboilers (FEP-RBLR-0000 IA/B and TLP-RBLR-00001) and recirculation
pumps (FEP-PMP-00009A/B and TLP-PMP-00001) will be installed indoors in
an R5/C5 hot cell maintained between 59 to 113 *F dry-bulb temperature during
normal operation. Radiation exposure will be 1,000 Rad/hr.

3.5.4 Primary and secondary condensers

The FEP primary condensers (FEP-COND-OOOO1A/B) and FEP secondary
condensers (FEP-COND-00002A/B, -00003A/B, and FEP-EJCTR-00040, -
00041, -00042, -00043) will be installed indoors in an R5/R3/C3 area maintained
between 59 to 113 *F dry-bulb temperature during normal operation. The TLP
primary condenser (TLP-COND-0000 1) and TLP secondary condensers (TLP-
COND-00002, -0003, and TLP-EJCTR-00064, -00067) will be installed indoors
in an R3/C3 area maintained between 59 to 113 *F dry-bulb temperature.
Radiation exposure will be 10 mRad/hr during normal operation.

3.5.5 Condensate Vessels, Antifoam Vessel, Condensate Pumps, Antifoam Pumps,
FEP Feed Pumps, FEP Concentrate pumps, and FEP/TLP Reboiler Steam
Condensate Transfer Stations

The condensate vessels (FEP-VSL-00005 and TLP-VSL-00002), condensate
pumps (FEP-PMP-00006A/B and TLP-PMP-00002A/B), and FEP/TLP reboiler
steam condensate transfer stations (FEP-VSL-00021, FEP-PMP-0001OA/B, FEP-
VSL-00022, FEP-PMP-000 11 A/B, TLP-VSL-00047, TLP-PMP-000 1 2A/B) will
be installed indoors in an R2/C3 area. The antifoam vessel (AFR-TK-00001) and
antifoam pumps (AFR-PMP-00006, -00007, and -00008) will be installed
indoors in an R2/C2 area. The R2/C3 and R2/C2 areas are maintained between
59 to 113 *F dry-bulb temperature during normal operation. Radiation exposure
will be 0.5 mRad/hr.

3.6 Feed Pumps

3.6.1 For feed pump requirements, refer to individual MDS in section 2 of the MR and

equipment sketches in Appendices I and J of this specification.

3.6.2 Two TLP feed pumps (TLP-PMP-00005A/B) shall be supplied by the Seller in
accordance with Buyer's specification 24590- WTP-3PS-MPCO-T0002,
Engineering Specification for General Centrifugal Pumps to Meet Requirements
of ASME B73. 1M-1991 and ASME B73.2M-1991 for Commercial (CM)
Components.
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3.6.3 The TLP feed pumps shall be centrifugal type. Each pump shall be provided
with a pump motor mounted on a common base plate for contact maintenance.
The pumps are plumbed together for operational flexibility. Seal flush plan to
API 7353.

3.6.4 Each TLP feed pump shall be provided with an adjustable speed drive (ASD).
The ASD shall be compliant with specification 24590-WTP-3PS-EVV-TOOOJ,
Engineering Specification for Low Voltage Adjustable Speed Drives and
specification 24590-WTP-3PS-MUMI-T0002, Engineering Specificationfor Low
Voltage Induction Motors.

3.6.5 LAW SBS Condensate feed pumps (TLP-PMP-00005A/B) for the TLP
evaporator system shall be supplied by the Seller. These pumps shall be
designed for contact maintenance and designed for the following operating

conditions. All fluid properties are referenced at 77 *F.

*10 to 38 gpm
*1.0 to 16.3 cP
*1.0 to 1.41 SG
S68 to167*F
* less than 3 wt % feed solids.

3.6.6 For FEP feed pumps (FEP-PMP-00007A/B), the sections for liquid property and
operating conditions on the Mechanical Data Sheets (section 2 of the MR) shall
be specified by the Seller. The Buyer will procure pumps which meet these
criteria unless otherwise directed by the Seller as described in section 1.2.16.
The following operating conditions shall apply. All fluid properties are
referenced at 77 *F.

S20 to 50 gpm
* 4.2 to 12 cP
*1.0 to 1.29 SG
* 59to122*F
* 0 to 10 wt % suspended solids

3.6.7 Treated LAW Collection vessel feed pump (CXP-PMP-00002A/B) for the
Treated LAW evaporator system will be specified and provided by the Buyer for

the following operating conditions. All fluid properties are referenced at 77 *F.

* 22 to 34 gpm
* 0.6 to 5.0 cP
0 1.0 to 1.26 SG
* 59 to 113 OF
0 0 wt % suspended solids

3.6.8 The feed pump flow rate shall be controlled by the separator vessel liquid level.

3.6.9 All waste feeds shall be transferred by the feed pump into the recirculation line

on the suction side of the recirculation pump.
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3.6.10 Deleted

3.7 Recirculation Pumps

3.7.1 For recirculation pump requirements, refer to individual MDS in section 2 of the
MR and equipment sketches in Appendices I and J of this specification.

3.7.2 The recirculation pumps shall be axial-flow type mounted vertically in an elbow
of the recirculation loop. Structural support requirements for the recirculation
pump shall be provided by the Seller with provision to transfer loads from the
pump to the structural base rather than the pump nozzles or pump shaft/impeller.

3.7.3 Each recirculation pump shall be provided with a pump motor and an adjustable
speed drive (ASD). Motors shall be provided with radiation resistant insulation,
rated for 109 TID rad (gamma). The ASD shall be compliant with specification
24590-WTP-3PS-EVV1-TOOO1, Engineering Specification for Low Voltage
Adjustable Speed Drives and specification 24590- WTP-3PS-MUMI-T0002,
Engineering Specification for Low Voltage Induction Motors.

3.7.4 The recirculating pumps shall have dual mechanical seals that will be
lubricated/flushed with water. Flush piping will be based on API Plan 53. Seller
shall coordinate with Buyer for details.

3.7.5 Inlet and outlet pipe ends of the recirculation pumps shall be prepared for butt
welding.

3.7.6 Seller shall comply with API 610 nozzle loading requirements.

3.7.7 The recirculation pump nozzle locations shall be within (±) 1/4 inch tolerance.
However, the tolerance measurement device shall have a minimum of 1/1000
inch accuracy.

3.7.8 The recirculation pump remote flange mating surface shall be approximately at
12 ft-11 inches plant elevation. The pump and motor withdrawal length shall not
be greater than 6 ft-1 inch. The dowel pins shall be 2 in diameter with the master
being 1 ft-3 3/4 inches and the secondary being 1 ft-3/4 inch. The bolts shall be
1-1/4 inch ACME studs with 2 inches nuts.

3.7.9 The recirculation pumps shall be designed with the following features to ensure
ease of process operating with a long expected mechanical lifetime:

* Low operating speed, high flow, and low head process conditions.
* Low casing fluid velocity to minimize wear on the casing.
* Top mounted motor and vertical removal design for easy crane access.
* The recirculation pump motor, impeller, shafting, and seals shall be remotely

removable as one unit by using a single crane hook and crane mounted
impact wrench with CCTV cameras.
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3.7.10 FEP recirculation pumps (FEP-PMP-00009A/B) shall be designed for the
following operating conditions. All fluid properties are referenced at 77 *F.

* 11,000 gpm
* 5.5 to 12 cP
0 1.23 to 1.50 SG
S59 to 140 *F

1 I to 20 wt % suspended solids

3.7.11 TLP recirculation pump (TLP-PMP-0000 1) shall be designed for the following
operating conditions. All fluid properties are referenced at 77 *F.

* 11,000 gpm
* 0.68 to 30 cP

1 l.33 to 1.57 SG
* 77 to 145 *F
* less than 4 wt % suspended solids

3.8 Concentrate Pumps

3.8.1 For concentrate pump requirements, refer to individual MDS in section 2 of the
MR and equipment sketches in Appendices I and J of this specification.

3.8.2 Two TLP concentrate pumps (TLP-PMP-00011 A/B) shall be supplied by the
Seller in accordance with Buyer's specification 24590-WTP-3PS-MPCO-T0002,
Engineering Specification for General Centrifugal Pumps to Meet Requirements
of ASME B73.JM-1991 and ASME B73.2M-1991for Commercial (CM)
Components.

3.8.3 Deleted

3.8.4 The TLP concentrate pumps shall be centrifugal type. Each pump shall be
provided with a pump motor mounted on a common base plate for contact
maintenance. The pumps are plumbed together for operational flexibility. Seal
flush plan to API 7353.

3.8.5 Each TLP concentrate pump shall be provided with an adjustable speed drive
(ASD). The ASD shall be compliant with specification 24590-WTP-3PS-EVV1-
T0001, Engineering Specification for LAW Voltage Adjustable Speed Drives and
specification 24590- WTP-3PS-MUMI-T0002, Engineering Specification for Low
Voltage Induction Motors.

3.8.6 The concentrate pump flow rate shall be controlled by the specific gravity of the

waste concentrate in the evaporator separator vessel.

3.8.7 For FEP concentrate pumps (FEP-PMP-00008A/B), the sections for liquid
property and operating conditions on the Mechanical Data Sheets (section 2 of
the MR) shall be specified by the Seller. The Buyer will procure pumps which
meet these criteria unless otherwise directed by the Seller as described in section
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1.2.16. The following operating conditions shall apply. All fluid properties are
referenced at 77 *F.

* 3 to 34 gpm
* 5.5 to 12 cP
* 1.23 to 1.50 SG
* 59 to 140 'F
* 1 to 20 wt % suspended solids

3.8.8 The TLP concentrate pumps (TLP-PMP-000l 1A/B) shall be supplied by the
Seller. The pumps shall be designed for contact maintenance and designed for
the following operating conditions. All fluid properties are referenced at 77 'F.

* 5 to 14 gpm
* 0.68 to 30 cP
* 1.4 to 1.57 SG
* 68 to145 F
* less than 4 wt % suspended solids

3.9 Reboilers

3.9.1 For reboiler requirements, refer to individual MDS in section 2 of the MR and

equipment sketches in Appendices I and J of this specification.

3.9.2 The reboilers shall be designed in accordance with Buyer's specification 24590-
WTP-3PS-MESO-TOOO1, Specification for Shell and Tube Heat Exchangers.
Seller shall comply with nozzle loading requirements specified in Appendix
V of this specification.

3.9.3 The reboilers (FEP-RBLR-00001A/B and TLP-RBLR-00001) shall be of all
welded construction on both tube and shell sides.

3.9.4 Reboiler tubes shall be seamless and welded to the tubesheet(s) with full strength
welds. The tubes shall include a corrosion allowance of 0.04 inch for the process
side.

3.9.5 The reboilers shall be capable of sustaining a water evaporation rate of 10 to 30
gpm based on a final SG of 1.50 for the FEP evaporator systems and 1.57 for the
TLP evaporator system.

3.9.6 Reboiler process fluid velocity shall be greater than 4.0 ft/sec for solid
suspension and not exceed 10 ft/sec velocities for minimal erosion effects.

3.9.7 The reboiler and support frame assemblies shall be designed for remote
installation and replacement as one unit.

3.9.8 The reboiler and support frame assemblies shall be designed for horizontal
transportation as one unit within the hot cell but for vertical installation with
integral tailing features.
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3.9.9 The maximum dimensions for a reboiler shall be 6 ft diameter and 15 ft height.
The reboiler design shall be either multi-pass or U-tube heat exchanger with side

bottom process fluid inlet and outlet.

3.9.10 The reboiler process fluid inlet and outlet nozzles shall be sized not greater than

24 inch diameter. Inlet and outlet pipe ends of the reboiler shall be prepared for

butt welding.

3.9.11 Seller shall supply as-built dimensions for the nozzle locations upon completion

of fabrication. Measurements shall be taken to the nearest 0.001 inch measuring
equipment accuracy shall be within ± 0.006 inch.

3.9.12 Deleted

3.9.13 Pressure steam will be provided by Buyer. The Seller is responsible for
providing steam conditioning skids. Each skid will include a pressure reducing
valve and control and a desuperheater to produce Seller's specified saturated

pressure steam for reboiler operation.

3.9.14 Seller shall provide specifications for steam condensate removal system. The

steam condensate will travel from the reboiler through approximately 100 lateral

feet and 2 vertical feet of pipe to the steam condensate vessel.

3.9.15 The reboiler shall be designed such that the static pressure of the process fluid

above the reboiler is sufficient to suppress the boiling in the reboiler tubes.

Boiling shall occur only near or at the liquid surface in the evaporator separator

vessel.

3.9.16 The temperature rise of the process fluid as it passes through the reboiler shall be

approximately 2 - 4 'F design basis to minimize the potential for tube fouling.

3.9.17 Reboiler will be installed without insulation. Reboiler duty and steam demand

calculations shall include heat loss from all reboiler surfaces without insulation.

3.10 Evaporator Separator Vessels

3.10.1 For separator vessel requirements, refer to individual MDS in section 2 of the

MR and equipment sketches in Appendices I and J of this specification.

3.10.2 The separator vessels shall be designed in accordance with Buyer's specification

24590-WTP-3PS-MVOO-TOOO 1, Specification for Pressure Vessel Design and

Fabrication. Seller shall comply with nozzle loading requirements specified

in Appendix V of this specification.

3.10.3 The separator vessels shall be designed to maximize liquid - vapor separation
and to achieve a 30 gpm feed evaporation rate.

3.10.4 The separator vessels shall incorporate nozzle connections for temperature

(including thermowells), pressure, level, and density instrumentation as required.

The Seller shall propose reliable measurement instrumentation for Buyer to

review.
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3.10.5 Deleted.

3.10.6 The top section of the separator vessel shall incorporate lateral guides to the 56 ft
floor to minimize horizontal forces and base overturning moments during a
seismic event.

3.10.7 The centerline elevation of the separator vessel offgas nozzles shall be no higher
-than 47 ft-0 inch plant elevation.

3.10.8 The separator vessel heads shall be removable for access to the demister pads
section, which contains two layers of 12 inch thick Inconel 625 fine mesh.

3.10.9 The separator vessel shall incorporate a 2 inch inlet nozzle to supply sufficient
dilution air to negate hydrogen buildup.

3.10.10 The separator vessel shall incorporate a series of three internal separation trays
and an internal two-layer demister pads section to deentrain the steam droplets
and remove solids from the vapor.

3.10.11 Spray nozzles shall be provided to allow nitric acid cleaning of the demister
mesh and separation trays. The placement of spray nozzles shall accommodate
demister section removal and not hinder maintenance operations.

3.10.12 A spray pipe with nozzles located below the lower demister pad shall be
provided to spray demin water or recycled condensate into the steam flow to
assist in mesh performance.

3.10.13 To improve demister efficiency and facilitate decontamination, the demister pads
shall be sprayed from above and below with recycled condensate or 5 M nitric
acid from a spray control system located at the 56 ft elevation. Sections of the
demister pads shall be able to be sprayed either individually or collectively.

3.10.14 Differential pressure across a series of separation trays and the demisters pad
section shall not significantly elevate boiling point.

3.10.15 All nozzle connection points shall be provided clear and below any surrounding
floor structural steel at 56 ft plant elevation.

3.10.16 The antifoam nozzles of the evaporator separator vessel shall be located above
the uppermost liquid level.

3.11 Primary Condensers

3.11.1 For primary condenser requirements, refer to individual MDS in section 2 of the
MR and equipment sketches in Appendices I and J of this specification

3.11.2 Primary condensers shall be designed in accordance with Buyer's specification
24590-WTP-3PS-MESO-TOOO1, Specification for Shell and Tube Heat
Exchangers.

Page 40
24590-GO4B-FOOO19 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

3.11.3 The primary condensers (FEP-COND-0000 1A/B and TLP-COND-00001) shall
be of all welded construction on the process fluid side. Tubes shall be welded to

the tubesheets(s) with full strength welds.

3.11.4 Seller shall comply with nozzle loading requirements specified in Appendix V of
this specification.

3.11.5 Condensers shall be designed with hinged bonnets to allow isolation of leaking
tubes utilizing contact maintenance techniques.

3.11.6 Condensers shall be designed for retubing as part of the maintenance strategy.

3.11.7 Condensers shall be designed to maximize vapor condensation from the offgas

streams at a nominal rate of 30 gpm.

3.11.8 Average cooling water temperature rise of 18 *F shall be used for condenser

design.

3.11.9 Cooling water (tube side) pressure must exceed the process vapor (shell side)

pressure.

3.11.10 The primary condensers shall be compatible with process condensate that has a
pH of 7 tolO, a temperature of 122 *F, and a 0 to 300 ppm ammonium ion
concentration. They shall also be compatible with 5M nitric acid used for
separator vessel decontamination.

3.11.11 Primary condenser will be installed without insulation. Primary condenser duty
and cooling water demand calculations shall include heat loss from all primary
condenser surfaces without insulation.

3.12 Secondary Condenser System

3.12.1 The secondary condenser system shall consist of inter-condenser, after-
condenser, and two steam ejectors. For secondary condenser system

requirements, refer to individual MDS in section 2 of the MR and equipment
sketches in Appendices I and J of this specification.

3.12.2 Inter-condensers and after-condensers shall be designed in accordance with
Buyer's specification 24590-WITP-3PS-MES-T000 I, Specificationfor Shell and
Tube Heat Exchangers.

3.12.3 Seller shall comply with nozzle loading requirements specified in Appendix V of
this specification.

3.12.4 Inter-condensers and after-condensers shall be of all welded construction on the

process fluid side. Tubes shall be welded to the tubesheets(s) with full strength
welds.

3.12.5 The boiling point elevation range of the evaporator concentrate for the FEP

evaporator system is approximately 11 to 18 *F and for TLP evaporator system is

approximately 17 to 24 *F.
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3.12.6 The evaporator separator vessel pressure shall be maintained by a two-stage
vacuum ejector system. The first stage shall maintain a vacuum on the primary
condenser and consists of a steam ejector, air in-bleed control valve, and an inter-
condenser. The vapor discharged from the inter-condenser enters the second

stage of the vacuum system. The second stage shall consist of a second steam
ejector and an after-condenser.

3.12.7 The secondary condenser systems shall provide capability for operating at a

vacuum as low as practicably achievable.

3.12.8 The two-stage vacuum ejector system shall be designed to control the separator
vessel pressures at between 1.0 and 1.3 psia.

3.12.9 The desired vacuum within the separator vessel shall be obtained by
automatically controlling the air in-bleed into the suction side of the first-stage
vacuum ejectors.

3.12.10 Process condensate from each condenser shall be individually routed to the

process condensate vessel.

3.12.11 All components of secondary condenser skid will be installed without insulation.
The duty, cooling water demand, and steam demand calculations shall include
heat loss from all surfaces without insulation.

3.12.12 Cooling water pressure must exceed the process vapor pressure.

3.13 Evaporator Process Condensate Vessels & Pumps

3.13.1 For process condensate vessel and pump requirements, refer to individual MDS
in section 2 of the MR and equipment sketches in Appendices I and J of this
specification

3.13.2 The evaporator process condensate vessels shall be designed in accordance with
Buyer's specification 24590-WTP-3PS-MVOO-TOOO1, Specification for Pressure

Vessel Design and Fabrication.

3.13.3 Seller shall comply with nozzle loading requirements for vessels specified in

Buyer's specification 24590-WTP-3PS-MVOO-TOOO 1, Specificationfor Pressure
Vessel Design and Fabrication.

3.13.4 The FEP evaporator process condensate vessel (FEP-VSL-00005) shall be
designed for an operating volume of 4144 gallons (911-gallon batch).

3.13.5 The support frame shall be made such that the overflow nozzle centerline for the

FEP evaporator process condensate vessel shall be at or above 15 ft-5 3/8 inches

plant elevation.

3.13.6 The TLP evaporator process condensate vessel (TLP-VSL-00002) shall be

designed for an operating volume of 2304 gallons (375-gallon batch).
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3.13.7 The support frame shall be made such that the overflow nozzle centerline for the
TLP evaporator process condensate vessel shall be at or above 17 ft-5 7/8 inches
in plant elevation.

3.13.8 The evaporator process condensate vessels shall be equipped with interior wash

rings to facilitate decontamination per standard drawing 24590-WTP-MV-M59T-
00011.

3.13.9 Evaporator process condensate vessels and pumps shall be designed for contact
maintenance.

3.13.10 Process condensate pumps shall be in accordance with Buyer's specification
24590-WTP-3PS-MPCQ-T0002, Engineering Specification for General
Centrifugal Pumps to Meet Requirements ofASME B73. JM-1991 and ASME
B73.2M-1991 for Commercial (CM) Components.

3.13.11 Each process condensate pump shall be provided with an adjustable speed drive
(ASD). The ASD shall be compliant with specification 24590-WTP-3PS-EVVJ-
T0001, Engineering Specification for Low Voltage Adjustable Speed Drives and
specification 24590- WTP-3PS-MUMI-T0002, Engineering Specificationfor Low
Voltage Induction Motors.

3.13.12 The process condensate pumps (FEP-PMP-00006A/B and TLP-MPM-
00002A/B) shall be centrifugal type. Each pump shall be provided with a pump
motor mounted on a common base plate for contact maintenance. The pumps are
plumbed together for operational flexibility.

3.13.13 The FEP evaporator process condensate pumps (FEP-PMP-00006A/B) shall be
designed for the maximum feed evaporation rate of 60 gpm (30 gpm per FEP
evaporator) and maximum steam ejector demands. The TLP Evaporator '
condensate pumps (TLP-PMP-00002A/B) shall be designed for the maximum
feed evaporation rate of 30 gpm and maximum steam ejector demands.

3.13.14 The process condensate vessels and pumps shall be compatible with process

condensate that has a pH of 7 tol0, a temperature of 68 to 145 *F, and a 0 to 300
ppm ammonium ion concentration. They shall also be compatible with 5M nitric
acid used for separator vessel decontamination.

3.13.15 The process condensate pumps shall have the ability to supply adequate
condensate to the separation trays and demister pad sprays in the separator
vessels.

3.13.16 Single mechanical seals shall be incorporated in each process condensate pump
in accordance with American Petroleum Institute (API) Plan 11.

3.13.17 The process condensate pumps shall be designed to comply with pump nozzle
loading requirements specified in API 610.
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3.14 Antifoam Skid and FEP/TLP Reboiler Condensate Transfer Stations

3.14.1 For antifoam vessel and pump requirements, refer to individual MDS in section 2
of the MR and equipment sketches in Appendix K of this specification.

3.14.2 The antifoam vessel and reboiler condensate vessels shall be designed in
accordance with Specification 24590-WTP-3PS-MV00-T000I, Specification for
Pressure Vessel Design and Fabrication.

3.14.3 Seller shall comply with nozzle loading requirements specified Buyer's
specification 24590-WTP-3PS-MV0O-T0001, Specification for Pressure Vessel
Design and Fabrication.

3.14.4 One (1) antifoam system composed of a vessel (AFR-TK-00001) with three
metering pumps (AFR-PMP-00006, -00007, -00008) shall supply antifoam
reagent to both FEP and TLP evaporator systems.

3.14.5 The antifoam vessel (AFR-TK-00001) shall be designed for a maximum
operating volume of 1500 gallons.

3.14.6 Deleted.

3.14.7 Each antifoam vessel shall be equipped with the following:

* Reagent inlet nozzle
" Demineralized water inlet nozzle
* Level instrumentation nozzle
" Agitator to provide homogeneous antifoam solutions

3.14.8 The antifoam pumps shall be positive displacement metering types. The
metering pump design shall include an internal relief valve or an internal bypass
valve that automatically stops the pumping action when the line pressure gets
above a setpoint.

3.14.9 Antifoam vessels and pumps shall be designed for contact maintenance.

3.14.10 Seller shall supply three (3) identical transfer stations, which collect steam
condensate drained from the reboilers.

3.14.11 The transfer stations shall be designed to support continuous steady state
operation in maintaining nominal operating level while receiving and supplying
steam condensate to steam conditioning desuperheater and to a general
condensate receiver.

3.14.12 The condensate transfer vessel design and configuration shall support installation
of pressure-differential level instrumentation and associated flanged "direct
connect diaphragm seal pressure transmitters.

3.14.13 The condensate transfer vessel shall be a vertical oriented vessel constructed of
304L stainless steel with a capacity of 225 gallons.
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3.14.14 Each condensate transfer vessel shall be designed to be attached to a mounting
ring which will be installed using anchor bolts.

3.14.15 The condensate transfer vessel shall be designed to support a minimum operating

volume of 80 gallons.

3.14.16 The condensate transfer pumps shall be vertical turbine pumps with a by-pass

valve to limit the pump discharge pressure preventing the motor to become

overloaded. The pumps along with their motors shall be mounted on the transfer

stations.

3.14.17 Single mechanical seals shall be incorporated in each condensate transfer pump

in accordance with American Petroleum Institute (API) Plan 11.

3.14.18 The condensate transfer pumps shall be designed to comply with pump nozzle

loading requirements specified in API 610.

3.14.19 The condensate transfer pumps and accessories shall be made of 300 series
stainless steel. The pump materials of construction for wetted arts shall be cast

high alloy steel 316 SS.

3.14.20 A 2-inch nozzle on the side of each reboiler steam condensate vessel shall be
provided for an additional condensate drain from the reboiler steam
conditioning system desuperheater to function. Location of the 2-inch inlet
drain nozzle is provided in Appendix L.

3.15 Mechanical Handling Requirements

3.15.1 Equipment located in the R5/C5 hot cell shall be designed in accordance with

Buyer's specification 24590-WTP-3PS-MOOO-T0002, General Specificationfor

Mechanical Handling Equipment Design & Manufacture.

3.15.2 Seller designed equipment shall inqorporate jumper connector nozzles to

facilitate process, utility, instrument, and power connections to the Buyer

supplied jumpers and systems.

3.15.3 Equipment skids shall incorporate jumper nozzles for process pipework (e.g.,

pump suction and discharge connections, utilities, instrumentation, and power, as

required).

3.15.4 Seller shall identify all interface points for systems requiring connection to the

Buyer's process piping, jumpers, and utility systems.

3.15.5 The nozzle tolerance requirements for reboiler and recirculation pumps in the

R5/C5 hot cell shall be ±1/4 inch. The nozzle tolerance measurement device

shall have a minimum of ±1/1000 inch accuracy. Jumpers shall be built to as-

built dimensions and replaced with equipment as necessary.

3.15.6 Deleted

3.15.7 Deleted
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3.16 Loadings

3.16.1 The evaporator equipment assemblies shall be self-supporting, capable of
carrying the static loads of components, and capable of handling stresses imposed
during shipment, installation, operation and an earthquake.

3.16.2 Loads to be considered for the structural design of evaporator vessel, equipment,
and components shall be in accordance with applicable codes, standards, and
reference documents listed in section 2 of this specification.

3.16.3 All vessels or equipment with SC-I and SC-II designation shall be seismically
analyzed and qualified in accordance with AISC N690 and requirements
specified in the Appendix V.

3.16.4 All vessels or equipment with SC-II and SC-IV designation shall be seismically
analyzed and qualified in accordance with the AISC ASD and UBC zone 2B.

3.16.5 Seller shall complete a seismic analysis of the evaporator package designs,
including skids, and skid anchorage, equipment and pressure vessel anchorage,
piping anchorage. Loadings shall be calculated in accordance with the
appropriate requirements of Buyer's specifications 24590-WTP-3PS-SS90-
T0001, Engineering Specification for Seismic Qualification of Seismic Category
I/II Equipment and Tanks, and 24590-WTP-3PS-FBOI-TOOOI, Structural Design
Loads for Seismic Category III & IV Equipment and Tanks. Analysis shall show
that the evaporator system and components are capable of withstanding seismic
loadings.

3.16.6 All vessels, heat exchangers, and any other pressure containing vessels or
equipment shall be seismically analyzed and qualified by the Seller per Buyer's
specification 24590-WTP-3PS-MVOO-T0002, Engineering Specification for
Seismic Qualification Criteria for Pressure Vessels, Buyer's specification 24590-
WTP-3PS-MVOO-TOOO 1, Specification for Pressure Vessel Design and
Fabrication.

3.16.7 The Seller shall perform thermal and static stress analyses for all evaporator
structures, systems, and components.

3.16.8 Except for reboiler and recirculation pump skids, all equipment skids shall be
designed for a maximum floor loading of 160 lbs/ft2 . Refer to drawings 24590-
PTF-DD-SI3T-00022, 24590-PTF-DD-S13T-00025, 24590-PTF-DD-S13T-
00028, 245 90-PTF-DD-S I 3T-00027, 24590-PTF-DD-S I 3T-00036, 24590-PTF-
DD-S 13T-00042, 24590-PTF-DD-S 13T-00043, and 24590-PTF-DD-S 1 3T-
00044 for structural concrete embed details.

3.16.9 The embed location for reboilers are detailed on drawings 24590-PTF-DD-S 13T-
00025, 24590-PTF-DD-S I 3T-00027, 24590-PTF-DD-S 1 3T-00028, AND 24590-
PTF-DD-S 13T-00049. Each embed has a support post which connects to the
PEP. To avoid displacement in skid under the heavy reboiler weight, reboiler
frame shall rest upon support posts with the embeds underneath. These embeds
are type "D" which have been designed for ultimate compressive strength of 100
kips.
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The flow meter unit of the steam conditioning skids for the FEP and TLP

evaporator systems are SC-Ill items and may not be qualified at the accelerations

defined in the Buyer's specification for Seismic Qualification of Seismic
Category 1111 Equipment and Tanks, and 24590-WTP-3PS-FBOI-TOOO1.
Equivalent test can be performed and considered successful if there is no physical
damage to the instrument. For the equivalent test, the flow meter units will

undergo a frequency sweep (0 to 500 Hz) to determine their resonant frequency.

Once the resonant frequency is determined, the units are tested at 1 g vertical and

then 1 g horizontal for a period of twenty minutes each, all while being excited at

the resonant frequency.

3.17 Electrical Requirements

3.17.1 The electric motor drive shall conform to the requirements set forth in Buyer's
specification 24590-WTP-3PS-EVVI -TOQO 1, Engineering Specification for Low
Voltage Adjustable Speed Drives.

3.17.2 The pump motor and all other motors in this evaporator package shall conform to

the requirements set forth in Buyer's specification 24590-WTP-3PS-MUMI-
T0002, Engineering Specification for Low Voltage Induction Motors.

3.17.3 Seller shall comply with the requirements set forth in Buyer's specification

24590-WTP-3PS-EKPO-TOOO 1, Engineering Specification for Electrical

Requirements for Packaged Equipment.

3.18 Instrumentation and Control Requirements

3.18.1 General

3.18.1.1 All controls, control systems, control panels, alarm systems,
analyzers, instrumentation, and their installation into the
evaporator system shall conform to the requirements set forth in
Buyer's specification 24590-WTP-3PS-JQ07-T000 1, Engineering
Specification for Instrumentation for Package Systems.

3.18.1.2 The Seller shall provide instrument data sheets and installation
details. The Buyer will use this information for procurement and
installation of required instrumentation.

3.18.1.3 The Seller shall provide functional test set points and
recommended operating set points with the packaged systems.

3.18.1.4 The Seller shall supply the control requirements, which shall
consist of the control loop definitions, system interlocks, alarms,
and control philosophy.

3.18.1.5 The Buyer will use the Seller's control requirements to provide the

software requirement specification for logic programming and
DCS hardware, which will integrate the Seller's control

requirements into the Buyer's overall control system.
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3.18.1.6 Seller shall comply with NQA-1 1989, 11S-2, for computer
program testing.

3.18.1.7 The following table describes the work processes and the division
of the responsibilities:

Buyer's Seller's Responsibility
Responsibility

Blank Instrument Data Sheet

Complete Instrument Data Sheet

Instrument Installation Details

Instrumentation Procurement

Instrumentation Installation

Functional Test Set Points

Operating Set Points

Control Requirements

Software Requirements Specification

Logic Programming

DCS Hardware

3.18.2 Other

The Seller shall select level, specific gravity, temperature, and pressure
instrumentation that shall provide accuracy of the measured range as specified in
Buyer's specification 24590-WTP-3PS-JQ07-TOOO 1, Engineering Specification
for Instrumentation for Package Systems.

3.19 Lifting Requirements

3.19.1 Seller shall identify the weight and center of gravity of each equipment skid.

3.19.2 Seller shall provide yokes for separator vessels, reboiler and support assemblies,
and recirculation pumps for installation and remote maintenance. Each part will

be made of 304SS. The yokes shall be designed for balanced lifting and handling
by a single hook crane. The yokes shall be designed in accordance with ANSI
N14.6 and Buyer's specification 24590-WTP-3PS-MJJ0-T0001, Specificationfor
Lifting Beams for Mechanical Handling Equipment.

3.19.3 All evaporator equipment and skids shall have lift points and attachment
mechanism. Lifting bail design shall comply with proposal hook design shown
in Appendix G.

3.19.4 All lifting attachments shall have either a safety factor of three (3), based on the
material yield strength, or five (5), based on the material ultimate strength,

whichever is more conservative. The lifting points shall have a label clearly

identifying its safe working load. If forged bolts are used, they shall be used in
accordance with ASME B18.15.

3.19.5 The reboiler and support assemblies shall be designed for horizontal
transportation in the hot cell following by vertical up-ending. The reboiler and
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support assemblies shall have tailing lug and tilt-up features for vertical
installation with a 2-ton hoist for tailing operation.

3.19.6 The lifting lugs shall be designed to permit lifting the equipment skid without

distortion or damage to the components of the equipment skid.

3.19.7 All lifting points shall be proof tested in situ. Test and examination certificates
shall be provided to the Buyer review.

3.19.8 Each reboiler and support frame assembly shall be lift tested by the Seller to
demonstrate proper vertical orientation using the Seller-supplied lifting fixture.
This testing includes verification of all tilt up features. Each reboiler shall be
balanced after fabrication. Actual vertical lift (with vessel empty) shall not more
than 1/4 inch from true verticality. Permanent deflection or a change in the
assembly alignment is unacceptable. The Seller shall notify the Buyer a
minimum of 15 working days in advance of reboiler and support frame assembly
lift test. The Buyer may send representatives to witness the inspections or
perform an independent inspection.

3.20 Accessibility and Maintenance

3.20.1 General Maintenance Requirements

Accessibility and maintenance requirements shall be per this specification and its

addenda and attachments.

3.20.2 R5/C5 Black Celi Equipment Maintenance Requirements

3.20.2.1 No equipment requiring maintenance, with the exception of
demister pads, shall be located inside the R5/C5 black cells (rooms
P-0106 and P-0 117). The nonreplaceable 40-year life components
shall include offgas piping, separator vessels and all its internal
parts (except demister pads) and their supporting
structures/anchorage.

3.20.2.2 Demister pad assembly shall be remotely removable and
replaceable through a 10-foot diameter opening from the 56-foot
elevation floor, rooms P-0304 and P-03 11, which are directly
above the black cells P-0106 and P-01 17. If the water connections
for the spray connections for the spray down mechanism are
incorporated into the pad assembly, the connections shall utilize a
quick disconnect type connection for the water source. Due to
potential radiation and contamination concerns, viewing and
removal of the of the demister pad will be accomplished with the
top demister pads submerged approximately 6-inch below the
water during the maintenance duration. Seller shall demonstrate
and record on VHS format video tape demister pad removal and

replacement in their shop test.
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3.20.3 R5/C5 Hot Cell Equipment Maintenance Requirements

3.20.3.1 Reboiler and support frame assemblies and recirculation pumps in
the R5/C5 hot cell shall be designed to be remotely removable and
replaceable in accordance with specification 24590-WTP-3PS-
MOOO-T0002, General Specification for Mechanical Handling
Equipment Design and Manufacture. No components shall
require special tools.

3.20.3.2 Reboiler and support frame assemblies and recirculation pumps in
R5/C5 hot cell shall be designed in accordance with the
requirements stated within this specification.

3.20.3.3 Each reboiler and support frame assembly shall not weigh more
than 27.5 tons, including all required lifting fixtures.

3.20.3.4 All fittings, pipe connections, electrical power, and control
connections for equipment in R5/C5 hot cell shall be engineered
on jumpers suitable for remote operation using a crane hook and
crane mounted impact wrench with CCTV cameras.

3.20.3.5 Reboiler and support frame assemblies and recirculation pumps
shall be made suitable for remote operation utilizing features such
as trunnions, guide pins, location dowels, captive bolts, and lead-
ins on bolts, and be able to be removed using a crane hook and
crane mounted impact wrench with CCTV cameras. Refer to
Appendix G for remote impact wrench and drawings nos. 24590-
WTP-MO-MIOT-00004 and 24590-PTF-MO-PIH-00008 for crane
details.

3.20.3.6 The use of shims to position reboiler and support frame assemblies
or recirculation pumps in the R5/C5 hot cell is not allowed. All
surfaces shall be machined to locate equipment and support
remote handling and replaceability.

3.20.3.7 Due to the requirement of a 12-foot reserved path for equipment
removal in the hot cell, Seller shall comply with the location
requirements for reboiler and support frame assemblies and
recirculation pumps as shown in sketches in Appendices I and Q.

3.20.3.8 All services to or from the recirculation pumps shall be provided
using jumper connections.

3.20.3.9 The maximum height of any 2-inch hex nut (jumper connector),
oriented vertically, is 24 ft-6 inches in plant elevation.

3.20.3.10 The maximum height of any 2-inch hex nut (jumper connector),
oriented horizontally, is 25 ft-6 inches in plant elevation.

3.20.3.11 The maximum height of the 2 ton slewing hoist is 28 ft-6 inches.
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3.20.3.12 The maximum height and hook approach of the 30 ton hook is
distinctly different than the 2 ton hoist. Refer to the crane data

sheet, 24590-PTF-MJD-PIH-00001 for details.

3.20.4 Deleted.

4 Materials

4.1 Positive Material Identification

Refer to Buyer's specification 24590-WTP-3PS-GOOO-T0002, Specification for Positive

Material Identification (PMI) for PMI requirements. Seller shall submit documentation of

all PMI test results which show chemical properties and material classification.

4.2 Construction

4.2.1 Seller shall specify surface finish for all materials and submit to Buyer for
review.

4.2.2 Seller shall maintain a record of ASTM numbers, material test reports, and
manufacturer material certifications for all materials used for construction of

evaporator equipment/skids. Seller shall provide copies to the Buyer.

4.2.3 All stainless steel bolts and studs shall conform to ASTM F593.

4.2.4 All stainless steel nuts shall conform to ASTM F594.

4.2.5 Seller shall provide Material Safety Data Sheets (MSDSs) for all materials

installed or used.

4.2.6 Process fluids may contain caustic solutions (50 wt % caustic), however 5 M
nitric acid solutions may also be used for decontamination of the pipework,
pumps, valves, and instruments/instrument tubing both inside and outside of the

pipework assembly.

4.2.7 All flanges and pipe fittings shall conform to ASME B31.3 1996 and be weld-
neck and long radius type, respectively, unless otherwise specified. Flanges shall

also be in accordance with ASME B 16.5, and B 16.47 Series A, as applicable.

4.2.8 No threaded flanges or fittings shall be used in the black cells.

4.2.9 Certified material test reports shall be supplied for all stainless steel pipe, plate,
sheet, and sections.

4.2.10 Selection of materials for threaded components shall minimize galling. Where

the Seller determines that potential for galling is present assuming proper

removal and reinstallation, designs shall be considered that favor components

that are difficult to replace remotely. The Seller shall also consider different

material selection, sleeving, etc. where practical.
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4.2.11 All materials used in the construction of the evaporator equipment shall be new
and unused. Where specific criteria are not provided, material section shall be
determined by the Seller and have properties and composition suitable for the
specific service conditions and consistent with this specification and its addenda
and attachments.

4.2.12 The alternate ASTM and alternate ASME standard editions listed below can be
used in lieu of the specified editions in effect.

Alternate Materials Specified Materials

4.3 Vessels

Vessel materials shall conform to individual MDS in section 2 of the MR.
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4.4 Pipework

Pipework material shall meet the piping material requirements in Buyer's specification

24590-WTP-3PS-POOO-TOOO 1, Specification for Piping Material Classes.

4.5 Prohibited Materials

4.5.1 Mercury and other low melting point metals, their alloys, or materials containing

such metals as their basic constituents shall not be used in the construction of any
components of the evaporator systems.

4.5.2 Molybdenum and halides shall not be used in direct contact with stainless steel.

4.5.3 Asbestos shall not be included in any component of the evaporator systems.

4.5.4 Halide containing materials shall not be used in any component of the evaporator

systems.

4.5.5 "Teflon" or compounds thereof must be qualified for use with the radiation
levels specified in this specification.

4.6 Storage of Special Materials (e.g., stainless steel) prior to work

4.6.1 The Seller shall meet the storage requirements in Buyer's specification 24590-

WTP-3PS-GOOO-T0003, General Specificationfor Packaging, Shipping,
Handling, and Storage Requirements.

4.6.2 Stainless steel is susceptible to corrosion caused by the contact and interaction

with incompatible materials. All stainless steel material shall be stored in

separate areas away from other materials.

5 Fabrication

The Seller shall obtain written Final Design Review from the Buyer prior to the start of fabrication

activities.

5.1 General

5.1.1 Fabrication of vessels shall be performed in accordance with Buyer's
specification 24590-WTP-3PS-MVOO-TOOO 1, Specification for Pressure Vessel

Design and Fabrication.

5.1.2 Fabrication of pipework shall be performed in accordance with Buyer's
specification 24590WTP-3PS-PS02-TOOOI, Specification for Shop Fabrication
of Piping.

5.1.3 Fabrication of mechanical handling equipment shall be performed in accordance

with Buyer's specification 24590WTP-3PS-M000-T0002, General Specification
for Mechanical Handling Equipment Design and Manufacture.
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5.1.4 All fabrication shall be performed by personnel qualified in accordance with this
specification and applicable documents in section 2 of this specification.

5.2 Welding

5.2.1 Seller shall develop detailed welding, weld inspection, NDE, and weld repair
procedures for fabrication of the evaporator vessel, equipment, and structural
supports. Seller shall submit them to the Buyer for review prior to fabrication.
Procedures shall include acceptance criteria. The procedures shall conform to the
following, as applicable:

* Buyer's Specification 24590-WTP-3PS-SSOO-T0002
* Buyer's Specification 24590-WTP-3PS-NWP-TOO01
* Buyer's Specification 24590-WTP-3PS-MVB2-TOOOl
* ASME Boiler and Press Vessel Code, section VIII, Div. 1
* ASME B31.3-1996
* AWS D1.6
* AWS D9.1

5.2.2 Welding, weld inspection, NDE, and weld repair shall be carried out in
accordance with the applicable procedures developed per section 5.2.1 above.

5.2.3 Each procedure shall be prepared and qualified in accordance with the
requirements of the listed specification and standards in 5.2.1 above or ASME
section IX, whichever is more stringent.

5.2.4 Welder qualifications shall be performed in accordance with ASME section IX or
AWS as required.

5.2.5 Personnel performing weld inspection shall be qualified in accordance with
ASME Boiler and Pressure Vessel Code, section VIII, Div. I and Buyer's
specification 24590-WTP-3PS-SSOO-T0002, Specification for Welding of
Structural Stainless Steel and Welding of Structural Carbon Steel to Structural
Stainless Steel.

5.2.6 Repairs required as a result of weld rejection by either the Buyer's or Seller's
final inspection shall be fully documented in accordance with Seller's Quality
Assurance Program (QAP). Weld repairs shall be performed in accordance with
ASME Boiler and Pressure Vessel Code, section VIII. Weld repair records shall
be included with Seller's quality verification document package to be submitted
to Buyer.

6 Inspections and Examinations

6.1 Nondestructive Examinations

6.1.1 Unless otherwise specified, all vessel welds shall be inspected in accordance with
the requirements outlined in the Buyer's specification 24590-WTP-3PS-MVOO-
TOOO1, Specification for Pressure Vessel Design and Fabrication.
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6.1.2 Unless otherwise specified all pipework welds shall be inspected in accordance
with the requirements outlined in Buyer's specification 24590-WTP-3PS-PS02-
TOQO 1, Specification for Shop Fabrication of Piping. For nondestructive
examination (NDE) of fabricated pipe welds. Appendix 0 of this evaporator
specification, 24590-PTF-3PS-MEVV-TOOO1, shall be used in replacement of
Appendix A of specification for Shop Fabrication of Piping, 24590-WTP-3PS-
PS02-TOOO1.

6.2 Dimensional Inspections

6.2.1 Refer to Buyer's specification 24590-WTP-3PS-PPOO-T0002, Specification for
Dimensional Record Program, for final dimensional measurement requirements.
Third party validation of special dimensional inspection is not required.

6.2.2 Buyer's specification 24590-WTP-3PS-PPOO-T0002, Specificationfor
Dimensional Record Program, is applicable only to recirculation pumps and

reboiler and support frame assemblies and does not apply to any other
components.

6.2.3 For recirculation pumps, a dimensional record is required for remotable pump

features that are not part of the process jumper. The process portion of the
recirculation pump will be installed in a jumper, and the jumper dimensional

record will be performed by the Buyer.

6.2.4 For reboilers, all remote connector nozzles shall be measured to precise as-built

dimensions.

6.2.5 Seller shall furnish personnel to perform measurement activities.

6.3 Visual Weld Inspections

6.3.1 The Seller shall develop and implement a procedure to perform visual weld
inspections (visual tests, VT) to inspect each weld. The inspection procedure

shall be developed in accordance with Buyer's specification 24590-WTP-3PS-
MVB2-TOOO1, Specificationfor Welding Pressure Vessels, Heat Exchangers and

Boilers and ASME B31.3 1996, and shall include inspection materials and
acceptance criteria.

6.3.2 Acceptance criteria for visual weld inspections for vessels shall be in accordance
with Buyer's specification 24590-WTP-3PS-MVB2-TOOO1, Specification for
Welding Pressure Vessels, Heat Exchangers and Boilers and for pipework shall
be in accordance with ASME B31.3 1996.

6.3.3 The Seller shall prepare a visual weld inspection report for each fabricated item.

6.3.4 Deleted.

6.3.5 Deleted.

6.3.6 The Seller shall notify the Buyer in advance of inspections. The Buyer may send

representatives to witness inspections or perform independent inspections.
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6.4 Liquid Penetrant Test

6.4.1 The Seller shall develop and implement a procedure to perform a liquid penetrant
test (PT) to inspect each weld. The procedure shall be developed in accordance
with Buyer's specification 24590-WTP-3PS-MVB2-TOOO 1, Specificationfor
Welding Pressure Vessels, Heat Exchangers and Boilers and ASME B31.3 1996,
and shall include inspection materials, dwell time for dye and developer, and

acceptance criteria.

6.4.2 Acceptance criteria for PT inspection shall be in accordance with Buyer's
specification 24590-WTP-3PS-MVB2-TOOO1, Specification for Welding
Pressure Vessels, Heat Exchangers and Boilers and for pipework shall be in
accordance with ASME B31.3 1996.

6.4.3 The Seller shall prepare a liquid penetrant test report for each weld connection on
each fabricated item.

6.4.4 Deleted.

6.4.5 Deleted.

6.4.6 The Seller shall notify the Buyer in advance of testing. The Buyer may send

representatives to witness testing or perform independent tests.

6.5 Radiography

6.5.1 Radiographic examinations shall be carried out on all primary containment
pipework butt-welds using 100 % radiography for QL components. For all other
quality levels, refer to Appendix 0 of this specification for radiographic
examination requirements.

6.5.2 The Seller shall develop and implement a procedure to perform radiographic
weld examinations of piping butt-welds. The procedure shall be developed in
accordance with ASME B31.3 1996, and shall include examination materials and
acceptance criteria.

6.5.3 Deleted.

6.5.4 Deleted.

6.5.5 The Seller shall provide radiographic film with technique and reader sheets.
Exposed film must be sent, along with a copy of the technique and reader sheets
in accordance with section 3 of the MR. Film must be suitably packaged to
preclude moisture and handling damage.

6.5.6 The Seller shall notify the Buyer in advance of examinations. The Buyer may
send representatives to witness or perform independent examinations.
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6.6 Magnetic Particle Examination

6.6.1 The Seller shall develop and implement a procedure to perform magnetic particle
examination. The procedure shall be submitted to the Buyer for review prior to
fabrication.

6.6.2 Magnetic particle examination (MT) shall be in accordance with ASTM
Specification E709.

6.6.3 Welds specified under AWS D1.1 will be evaluated and accepted under
criteria of AWS D1.1 Table 6.1.

6.7 Final Inspection

6.7.1 The Seller shall develop and implement a procedure for final inspection of each
fabricated item. The inspections shall be performed after completion of all
fabrication, cleaning, and testing, and just prior to final packaging. The
inspections shall include inspection of all surfaces for contamination. Visible
evidence of contamination is not acceptable.

6.7.2 The Seller shall prepare a final inspection report for each item, which documents
the results of the final inspection. The Seller shall include the final inspection
report in the documentation package for each piece.

6.8 Inspection and Test Status

The Seller shall maintain a positive system for identifying inspection and testing status of
items and systems.

6.9 Control of Nonconforming Items

The Seller shall use the Supplier Deviation Disposition Request per MR section 2 to notify
the Buyer of fabricated items and fabrication activities not conforming to the requirements.
Any nonconforming work shall be redone by the Seller at Seller's cost.

7 Testing

7.1 Shop Tests

7.1.1 The Buyer reserves the right to witness all shop tests and shall be given a
minimum of 10 working days written notice prior to each test date.

7.1.2 All pipework shall be hydrostatically tested in accordance with ASME B31.3
1996. Test water used for hydrostatic testing shall be tested for chlorides. The
chloride content of the test water shall not exceed 50 ppm and the water
temperature shall not exceed 120 IF. Buyer shall review all test pressures prior
to commencement of any testing. The testing results shall be documented and
provided to Buyer.
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7.1.3 Testing of vessels shall be performed in accordance with Buyer's specification
24590-WTP-3PS-MVOO-TOOO1, Specification for Pressure Vessel Design and
Fabrication.

7.1.4 Functional tests of evaporator equipment/skids shall be performed by the Seller.
If the antifoam agitator is tested by the fabricator prior to shipment to the
vessel shop, then functional test of the antifoam tank/agitator assembly as a
unit is not required.

7.1.5 Seller shall demonstrate and record on VHS format video tape demister pad
removal. Test shall be done with equipment representative of what will actually

be installed and utilized in the Buyer's facility.

7.1.6 Seller will furnish lifting yokes details for separator vessels, reboiler and support
frame assemblies, and recirculation pumps. All Seller supplied lifting yokes
shall be load tested to 1.5 times the design load.

7.1.7 Each evaporator equipment skid shall be lift tested by the Seller to demonstrate
proper vertical orientation using the Seller-supplied tooling and fixtures. This
testing includes verification of all tilt up features. During the lift test the
deflection at the midpoint of each skid shall be monitored and recorded to ensure
that proper alignment is maintained. The centerline of the evaporator skid shall

be within ±1 inch of true vertical when measured from the lift point. Permanent

deflection or a change in the evaporator skid alignment is unacceptable.

7.1.8 Seller shall furnish blind flanges or other acceptable closures for the nozzles, as
required for hydrotesting. Closures shall be removed after testing, unless they
are required for shipment.

7.1.9 Deleted.

7.1.10 All test results shall be documented, certified, and submitted to the Buyer for
review.

7.2 Integrated Acceptance Tests

An Integrated Acceptance Test (stimulant test) using stable (non-radioactive) cesium is
not required. The specified requirements provided in this section shall be used only
for determining minimum separator decontamination factor.

7.2.1 Performance

7.2.1.1 Limiting the entrainment of radionuclides from the evaporator to

the primary condenser is an important safety function. During
cold commissioning, the performance of the evaporator system
will be measured using surrogate chemicals to determine the
degree of entrainment from the evaporator to the primary

condenser. Stable (nonradioactive) cesium will be the surrogate of

choice for simulating radionuclide carryover to the condensing
system.
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7.2.1.2 Steady state operation is defined as:

0 Liquid density of the concentrate ranges from 1.22 to 1.25
g/ml at operating temperature.

0 Sodium cation and nitrate, hydroxide, chloride anions are the
predominate soluble chemical analytes in the concentrate.

* The soluble concentration of stable (nonradioactive) cesium in
the evaporator bottoms (concentrate) is no greater than 41.5
milligrams per liter.

7.2.1.3 The following criteria must be met prior to final acceptance of the

evaporator system design:

* At steady state operation, the time-average mass rate of stable

(nonradioactive) cesium carry-over from the evaporator to the
condensing system shall not exceed 1.0 E-04 gram during any
24 hour period.

" At steady state operation, the instantaneous mass rate of stable
(nonradioactive) cesium carry-over from the evaporator to the
condensing system shall not exceed 1.0 E-03 gram in any one
(1) hour period.

7.2.1.4 The performance testing and acceptance criteria shall apply over a
boil-off range from 10 gpm to 30 gpm of total condensate, as
measured in the condensate receiver vessel.

7.2.1.5 Performance testing shall be corrected for uncertainty in
instrument and analytical measurements.

7.2.1.6 Relative performance indicators include:

* The estimated mass distribution ratio (mass rate of cesium
removed with the overhead/mass rate of cesium in the feed) at
steady state is approximately 1.OE-07.

* The estimated decontamination factor (concentration of
cesium in the feed / concentration of cesium in the overheads)
at steady state is approximately 8.OE+06.

" The estimated concentration of cesium in the condensate from
the condensing system ranges from 6.OE-04 to 1.8E-03
microgram per liter.

7.2.2 A full simulation of abnormal shutdown conditions.

8 Preparation for Shipment

8.1 General Requirements

8.1.1 The evaporator equipment/skids shall be packaged/prepared for shipment,
handled, and stored in accordance with the following requirements in
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* Section 7 of the MR.
* Buyer's Specification 24590-WTP-3PS-GOOO-T0003, General Specification

for Packaging, Shipping, Handling, and Storage Requirements.

* Buyer's Specification 24590-WTP-3PS-PS02-TOOO1, Specificationfor Shop
Fabrication of Piping.

* Buyer's Specification 24590-WTP-MVOO-TOOO1, Pressure Vessel Design
and Fabrication.

8.1.2 Seller shall ensure that appropriate documentation is prepared and, if required,
signed by the appropriate person(s). The shipping documentation shall
accurately reflect specific traceability to the items being shipped.

8.1.3 Seller shall ensure that appropriate documentation is prepared for the evaporator
equipment/skids. At a minimum, documentation shall include the following
information, as applicable:

" Manufacturer name, model number, and serial number.

" Skid number.
" Plant item number.

8.1.4 Solvents and cleaning solutions used on stainless steel shall have a halogen
content of less than 200 ppm.

8.1.5 Recirculation pumps will be shipped only in temporary shipping skids not meant
for installation. The reboiler and support frame assemblies shall be transported
from the Seller site to the Buyer site in the horizontal orientation due to air lock
size limits.

8.1.6 Separator vessels will be shipped on temporary shipping skids. The installation
skids are shipped separately, each in two pieces because of their height.

8.1.7 Lifting weight shall be clearly marked on both the equipment skid and its
shipping documentation.

8.1.8 Regarding Buyer's Specification 24590-WTP-3PS-PS02-TOOO 1, Specification
for Shop Fabrication ofPiping, polyethylene wrap can be used for off-gas
piping pieces and subsequent blocking using Styrofoam cushioning and
equivalent backed by plywood/wood to provide protection against damage or
access by elements. Special end caps are not required.

8.2 Painting

8.2.1 Stainless steel shall not have coating applied.

8.2.2 Seller shall submit the information requested on Form H (see appendix S) along
with technical data sheet and MSDS. Supplier shall provide Certificate of
Conformance verifying application of coating in compliance with coating
manufacturer's Technical Product Data Sheet.

8.2.3 All painting and coating shall be applied in accordance with the manufacturer's
directions for application.
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8.2.4 Exposed carbon steel surface shall be primed and painted with enamel base
coating in accordance with the coating manufactures surface and application
requirements. All visible oil, grease, dust, dirt, mill scale, rust, coating, oxides,
corrosion products and other foreign matter shall be removed prior to application
of primer. See section 8.2.14 and 8.2.15 for custom fabricated equipment.

8.2.5 In the absence of standard manufacturer's colors, the finish coat of all carbon
steel items and equipment shall be ANSI 70 Gray. Contrasting colors shall be
used for fasteners and bails.

8.2.6 Repainting by the Seller, or custom finishing by the manufacturer shall not be
required when commercially available components and equipment which are
normally mass produced, inventoried, supplied from stock, and have been coated
with the manufacturer's standard coating system.

8.2.7 Surfaces exposed to the environment, but inaccessible after assembly, shall be
coated prior to assembly.

8.2.8 Painting of interior and enclosed surfaces of the equipment, such as inside a
welded box section, is not required.

8.2.9 Machined carbon steel mating surfaces and other surfaces not protected by
coating system (such as seal surfaces, threaded surfaces, lifting hooks, hook nuts,
wheel treads, gears, shafts, pinions, and couplings), shall be protected with a
solvent cutback asphalt temporary preservative (Dauber Chemical Tectyl 891, EF
Houghton Chemical Rust Veto 342 or Buyer's accepted equivalent) for shipment
and storage. The Seller shall specify which preservatives must be removed and
how the preservatives are removed by the Buyer before operation of the
equipment.

8.2.10 Welds shall be coated only after completion of the required tests. Required tests
include leak tightness, hydrostatic testing or other NDE of the welds.

8.2.11 Filler, sealant, and caulking compounds shall be compatible with the coating
system.

8.2.12 The lifting fixtures for separator vessel shall be safety yellow # 13655 in
accordance with FEP-STD 595B, Colors Used in Government Procurement. The
lifting fixtures can be coated with the manufacturer's standard coating systems.

8.2.13 Items covered by 8.2.14 and 8.2.15, shall be surface prepared in accordance with
SSPC SP 10. For repair, the surfaces shall be prepared in accordance with SPPC
SPl 1.

8.2.14 For support frames for steam conditioning skids and reboiler transporter, Seller
shall use two coats (PO4) of Epoxy with 4-6 mils per coat. Acceptable coating
products for P04 are as follows:

8.2.14.1 Amercoat 385 from Ameron

8.2.14.2 Carboguard 890 from Carbonline
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8.2.14.3 224HS from Devoe

8.2.14.4 Protecto-Coat 330 or 300 from Dudick

8.2.14.5 Intergard 475HS from International

8.2.14.6 Macropoxy 646 from Sherwin Williams

8.2.15 For reboiler and recirculation pump liffing beams, Seller shall use three coats
with 1st coat (P02) of Epoxy Primer with 3-5 mils and (P06) Epoxy Novolac
with 5 - 10 mils for 2nd and 3rd coats. Acceptable coating products for P02 are
as follows:

8.2.15.1 Amercoat 68HS from Ameron

8.2.15.2 Carbozinc 859 from Carbonline

8.2.15.3 313 from Devoe

8.2.15.4 Interzinc 52 from International

8.2.15.5 Zinc Clad IV from Sherwin Williams

Acceptable coating products for P06 are as follows:

8.2.15.6 Amercoat 91 from Ameron

8.2.15.7 Phenoline 1205 FR from Carbonline

8.2.15.8 253 from Devoe

8.2.15.9 Protecto-Coat IOOXT or EN from Dudick

8.2.15.10 Intertherm 875 HS from International

8.2.15.11 Macropoxy 646 from Sherwin Williams

8.3 Tagging

24590-GO4B-FOO

8.3.1 Tagging of the evaporator component, equipment, and skids shall be per this
specification and the applicable documents listed in section 2 of this
specification. Plant item numbers for evaporator component/equipment shall be
per the data sheets that are in section 2 of the MR.

8.3.2 Instruments shall have nameplates installed per section 8 of Buyer's specification
24590-WTP-3PS-JQ07-TOOOI, Engineering Specification for Instrumentation for
Package Systems.

8.3.3 Motors shall have nameplates per section 3 of Buyer's specification 24590-WTP-
3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction
Motors.
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8.3.4 Packages shall be suitably marked on the outside to facilitate identification of the
purchase order, the procurement specification, the package contents, and any
special handling instructions.

8.3.5 Slinging points and orientation for storage shall be clearly marked.

8.3.6 Temporary material such as bolting and shipping material shall have clear
identification per sections 3.13 and 3.13.12 of Buyer's specification 24590-WTP-
GPP-GCB-00 100, Field Materials Management.

8.3.7 A stainless steel nameplate shall be rigidly attached to the evaporator equipment
skid packages in a prominent position for ease of visibility, and shall include the

following:

* Manufacturer's name.

* Shop location.
* Date of manufacture.
* Serial number.
* Skid number.
* Weight of assembly.
* Purchase order number.

9 Quality Assurance

9.1 General Commercial Designation (CM) Requirements

9.1.1 The Seller's Quality Assurance Program (QAP) Requirements are included in
24590-WTP-3PS-GOOO-TOOO 1, Supplier Quality Assurance Program.

9.1.2 Seller's QAP Manual shall be submitted to buyer for review in accordance with

24590-WTP-3PS-GOOO-TOOO1, Supplier Quality Assurance Program.

9.1.3 Seller's QAP, as a minimum, shall contain the requirements of DOE Order

414.1A as detailed in the Supplier Quality Assurance Program Requirements

Data Sheets listed in section 2 of the MR. The very same requirements shall be

passed down to any lower tier subcontractor.

9.2 Quality Level (QL) Requirements

9.2.1 Seller shall have in place a QA program meeting the requirements marked as
applicable in Supplier Quality Assurance Program Requirements Data Sheet
attached to the MR, and Buyer's specification 24590-WTP-3PS-GOOO-TOO01.

9.2.2 Seller shall demonstrate that its quality program is in compliance with the
procurement quality requirements listed in the Supplier Quality Assurance
Program Requirements Data Sheet. The Supplier shall allow the Buyer, its agent,
and DOE access to their facilities and records pertaining to this purchase order
for the purpose of QA Audits and Surveillance at mutually agreed times.
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9.2.3 All items shall be manufactured in accordance with the Supplier's Quality
Assurance Program that has been previously evaluated and accepted by the RPP-
WTP Quality Organization. The very same requirements shall be passed down to
any lower tier subcontractor.

9.2.4 Seller shall submit their QA program and work plan to Buyer for review prior to
commencement of work. The plan shall include documents and procedures to
implement the work and include a matrix of essential Quality Assurance
elements cross referenced with the documents/procedures.

10 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item Numbers
shown in the attached data sheets in section 2 of the MR. Each item shall be identified in
accordance with section 8.3 of this specification.

11 Documentation and Submittals

11.1 General

11.1.1 Seller shall submit to Buyer all detailed designs, drawings, documentation,
procedures, instructions, calculations, analyses, manufacturer documentation,
manufacturer data, inspection reports, test reports, certifications, certificates,
manuals, MSDSs, video tapes, and drawings required per this specification, the
applicable codes, standards, and reference documents in section 2 of this
specification, and the MR.

11.1.2 All detailed designs, drawings, assembly drawings, shop drawings, final P&IDs,
MDSs, supporting calculation, supporting analyses, and all other requirements in
the 60 % design stage shall be issued to the Buyer for review prior to fabrication
of evaporator vessels and equipment.

11.1.3 Seller shall submit to Buyer Engineering and Quality Verification documents in
the forms and quantities shown in Form G-32 1 -E, Engineering Document
Requirements, and Form G-32 I -V, Quality Verification Document Requirements
attached to the MR, section 3.

11.1.4 Seller shall submit a report identifying any deviations and/or conflicts per section
2 of the MR to the Buyer for review.

11.1.5 Each documentation transmittal package shall have a documentation inventory
sheet attached listing all documents and the number of pages each.

11.1.6 All documents submitted for review (e.g., General Arrangement, Shop Details,
Calculations must contain their own unique NAME AND IDENTIFICATION
NUMBER) Example:
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Calculations for Item:
Document No: Calc TLP-PMP-0000 1-0001

11.1.7 Data sheets in section 2 of the MR shall be marked up by the Seller and

submitted to the Buyer for review with the detailed design. Seller shall fill in all
information that is marked as asterisk or TBD and markup actual overall

dimensions for each evaporator component, equipment, and skid based on the

detailed design.

11.1.8 All drawings shall be produced per the drawing practices set forth in ASME
Y14.100, Engineering Drawing Practices.

11.2 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to permit

verification. The body of the calculations shall include:

* A concise statement of the purpose of the calculation.
* Input data, applicable criteria, and stated assumptions.
* A list of references used, including drawings, codes, standards, and computer programs

(indicate the version or issue date).
" A discussion of rationale used for design assumption basis.

* Equations used for all computations.
* Numerical calculation including identification of units used.

" A concise statement addressing the calculation results and/or recommendations.

* A table of contents for complex calculations.

Design Stress/Seismic Reports shall provided, as a minimum, the following information

11.2.1 ANSI/AISC N690 Steel Frame / Support Designs

For Finite Element Analysis (FEA) by Computer Program, submit the bases
or reference to the bases that supports applicability of the computer
program to the specific physical problem being solved. (i.e; application
/validation to steel code formulas and allowable stresses)

11.2.2 ASME VIII, Div 2, Appendix 4, Vessel including internal
supports/components

For FEA Computer Program analysis, submittal for the bases or reference
to the bases supporting application of the computer program to the specific
physical problem being solved. (i.e; application/validation to the ASME
VIII, Div 2, Appendix 4, Maximum Shear Stress Theory.)

11.2.3 ASME B31.3 Piping Design

For FEA Computer Program analysis, submittal for the bases or reference
to the bases supporting application of the computer program to the specific
physical problem being solved. [i.e; application/validity to the ASME B31.3
design requirements in accordance with B31.3-96, section 300(c)(3)]
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11.3 As-,Built Drawings

11.3.1 Progress As-Builts

During construction, the Seller shall keep an updated marked-up set of progress
as-built drawings on the j obsite as an accurate record of all deviations between
the work, as shown on the Buyer reviewed drawings, and work as fabricated.
These drawings shall be available to the Buyer for inspection at any time during
regular business hours.

11.3.2 Final As-Builts

Seller shall furnish to Buyer final as-built drawings with AS-BUILT clearly
printed on each sheet for all final work left in place. Seller shall accurately and
neatly transfer all deviations from progress as-builts to final as-builts.

11.4 Dimensional Record Drawings

See 24590-WTP-3PS-PPOO-T0002 for final dimensional measurement requirements. Third
party validation of special dimensional inspection is not required. Seller shall furnish to

Buyer dimensional record drawings for reboiler and support frame assemblies, and
recirculation pumps with all their associated lifting yokes and/or lifting lugs.

11.5 Project Start

Seller shall submit drawing index and detailed schedule of engineering document
submittals, material purchases, fabrication, shop test, and ready for shipment. Include bar

charts or critical path method diagrams, which detail the chronological sequence of
activities.

11.6 30 % Design Review

11.6.1 Provide drawings with outline dimensions, services, foundations, and mounting
details of all three (3) evaporator systems. Drawings shall show external
envelope, including lugs, centerline(s), location and size for electrical cable,
conduit, fluid, other service connections, isometrics, and details related to
foundations and mountings.

11.6.2 Provide preliminary dimension, location, and layout for all evaporator
component, equipment, and skids.

11.6.3 Provide preliminary design of the demister pads replacement methodology.

11.6.4 Provide preliminary system description. Describe general system functions and
basis of design. It shall include a systematic process flow diagram for system
operation.

11.6.5 Provide preliminary Piping and Instrumentation Diagrams (P&IDs).
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11.6.6 Provide preliminary instrument control requirements. Include system interlocks

and control philosophy. Provide flow charts, schematics, logic diagrams, or

function diagrams showing the equipment functional controls.

11.6.7 Provide document that describes the proposed equipment skids, including
sketches of typical skids indicating skid-to-skid and skid-to-building interfaces,
as well as the components included.

11.6.8 Identify all large and heavy items of equipment to ensure lifting capability during
construction, maintenance, and decommissioning.

11.6.9 Provide preliminary electrical drawings, schematics, wiring drawings, and motor
data sheets per Buyer's specifications 24590-WTP-3PS-MUMI-T0002 and
24590-WTP-3PS-EKP-TOOOI.

11.7 60 % Design Review

11.7.1 Provide final P&IDs.

11.7.2 Provide final skid constructability study.

11.7.3 Provide final evaporator component, equipment, skid size, and layout.

11.7.4 Provide assembly drawings.

11.7.5 Provide shop detail drawings with sufficient detail to facilitate fabrication,
manufacture, or installation. This includes a complete Bill of Materials (BOM),
pipe spool drawings, internal piping and wiring details, cross-section details, and

structural details.

11.7.6 Provide wiring diagrams including schematic diagrams, equipment internal

wiring diagrams, and interconnection wiring diagrams for electrical items.

11.7.7 Submit completed Instrument and Mechanical data sheets for all instruments and

equipment, utilizing Buyer's supplied instrument data sheet samples attached in

section 2 of the MR as templates.

11.7.8 Provide functional test setpoints and recommended operating set points for the
instrumentation and control packaged systems.

11.7.9 Provide final instrument control requirements including control loop definitions,

system interlocks, alarms, and control philosophies. Control and sequencing
requirements of the system and its components shall be detailed as described in

section 3.5 of 24590-WTP-3PS-JQ07-TOOO1, Engineering Specification for
Instrumentation for Package Systems.

11.7.10 Submit all final detailed drawings, calculations, analyses, and information

necessary for evaporator vessels and equipment fabrication.

11.7.11 Submit all FMEA documentation.
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11.7.12 Provide final electrical drawings, schematics, wiring drawings, motor data sheets,
nameplates per Buyer's specifications 24590-WTP-3PS-MUMI-T0002 and
24590-WTP-3PS-EKP0-T0001.

11.8 90 % Design Review

11.8.1 Provide detailed written procedures, instructions, and drawings (including all
lifting requirements) for evaporator system erection/installation.

11.8.2 Provide complete remote installation instructions for the utilization of the hot cell

existing cranes for the needed reorientation, installation, and extraction of the
reboiler.

11.8.3 Provide instrument installation details.

11.8.4 Provide list of required spares.

11.8.5 Provide startup and commissioning spares list, including all components or
equipment that may be needed during startup and commissioning.

11.8.6 Provide operation manuals with detailed written instructions describing how the
evaporator systems and components should be operated. Manuals shall include
specific instructions, procedures, and illustrations for the following:

11.8.6.1 Safety Precautions - List personnel hazards and equipment or
product safety precautions for all operating conditions.

11.8.6.2 Operator Prestart - Include requirements to set up and prepare
each system for use.

11.8.6.3 Start-up, Shutdown, and Post-shutdown Procedures - Include a
control sequence for each of these operations.

11.8.6.4 Normal Operations - Include control diagrams with data to
explain operation and control of systems and specific equipment.

11.8.6.5 Emergency Operations - Include emergency procedures for
equipment malfunctions to permit a short period of continued
operation or to shut down the equipment to prevent further damage
to systems and equipment. Include emergency shutdown
instructions for fire, over-pressure, spills, or other foreseeable
contingencies. Provide guidance on emergency operations of all
utility systems including valve locations and portions of systems
controlled.

11.8.6.6 Operator Service Requirements - Include instructions for services

to be performed by the operator, such as lubrication, adjustments,
and inspections.

11.8.6.7 Environmental Conditions - Include a list of environmental
conditions (temperature, humidity, and other relevant data) which
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are best suited for each product or piece of equipment and describe
conditions under which equipment should not be allowed to run.

11.8.6.8 Lay-up Instructions - Include step-by-step instructions for lay-up.

11.8.7 Provide maintenance manuals with detailed written instructions to disassemble,

reassemble, and maintain systems or components in an operating condition.

Manuals shall include specific instructions, procedures, and illustrations for the
following phases of maintenance:

11.8.7.1 Preventive Maintenance - Include the following information for

preventive and scheduled maintenance to minimize corrective
maintenance and repair:

11.8.7.1.1 Lubrication Data - Include lubrication data, other
than instructions for lubrication, in accordance with
operator service requirements to be included in

operation manuals.

11.8.7.1.2 Preventive Maintenance Plan and Schedule - Include
manufacturer's schedule for routine preventive
maintenance, inspections, testing, and adjustments
required to ensure proper and economical operation
and to minimize corrective maintenance and repair.
Provide manufacturer's projection of preventive
maintenance frequency of work, and hours to
complete the task. Provide surveillance and in-
service inspection recommendations.

11.8.7.2 Corrective Maintenance - Include manufacturer's schedule for

procedures and instructions for correcting problems and making
repairs. Include the following information for performing
corrective maintenance:

11.8.7.2.1 Troubleshooting Guide and Diagnostic Techniques -
Include step-by-step procedures to promptly isolate
the cause of typical malfunctions. Describe clearly
why the checkout is performed and what conditions
are to be sought. Identify tests or inspections and test
equipment required to determine whether parts and
equipment may be reused or require replacement.

11.8.7.2.2 Wiring Diagrams and Control Diagrams - Wiring
diagrams and control diagrams shall be point-to-point
drawings of wiring and control circuits including
factor-field interfaces.. Provide a complete and
accurate depiction of the actual job specific wiring
and control work. On diagrams, number electrical
and electronic wiring and pneumatic control tubing,
as well as the terminals for each type, identical to
actual installation numbering.
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11.8.7.2.3 Maintenance and Repair Procedures - Include
instructions and list tools required to restore product
or equipment to proper condition or operating
standards.

11.8.7.2.4 Removal and Replacement Instructions - Include
step-by-step procedures and list required tools and
supplies for removal, replacement, disassembly, and
assembly of components, assemblies, subassemblies,
accessories, and attachments. Provide all tolerances,
dimensions, settings, and adjustments required.
Instructions shall include a combination of text and
illustrations.

11.8.7.2.5 Recommended Spare Parts and Supply Lists -
Include list of spare parts and supplies required for
maintenance and repair to ensure continued service or
operation without unreasonable delays. Include the
cost of each item.

11.8.7.2.6 MSDSs - Include MSDSs for all chemicals and
hazardous materials supplied as part of the product,
system, or equipment. In addition, include MSDSs
for all chemicals and hazardous materials required to
be added (lubricants, antifreeze, etc.).

11.8.7.2.7 Parts Identification - Provide identification and
coverage for all parts of each component, assembly,
subassembly, and accessory of the end items subject
to replacement. Include special hardware
requirements, such as requirement to use high-
strength bolts and nuts. Identify parts by make,
model, serial number, and source of supply to allow
reordering without further identification. Provide
clear and legible illustrations, drawings, and
exploded views to enable easy identification of the
items. When illustrations omit the part numbers and
description, both the illustration and separate listing
shall show the index, reference, or key number which
will cross-reference the illustrated part to the listed
part. Parts shown in the listings shall be grouped by
components, assemblies, and subassemblies.

11.8.7.2.8 Other than Seller's Commercial Practice - End item
manufacturer may add a cross-reference to
implement component assemblies and parts
requirements when implementation in manual form
varies significantly from the style, format, and
method of Seller's standard commercial practice.
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11.8.7.2.9 Warranty Information - List and explain the various
warranties and include the servicing and technical

precautions prescribed by the Seller or contract
documents to keep warranties in force.

11.8.7.2.10 Personnel Training Requirements - Provide
information available from the Seller to use for
training designated personnel to operate and maintain

the equipment and systems properly.

11.8.7.3 Calibration Testing Equipment and Special Tool Information -
Include information on test equipment required to perform specific

tests and on special tools needed for the operation, maintenance,
and repair of components.

11.8.8. Provide system, component, and instrumentation descriptions as identified
below:

11.8.8.1 System Descriptions - Include comprehensive system description
describing, in detail, how the overall system functions, and the
basic design basis. Include component interfaces and interactions.
Provide a systematic process flow diagram for system operation.

11.8.8.2 Component Descriptions - Include comprehensive component
descriptions describing, in detail, how each individual process
component functions and the basic design basis. Include other

component interfaces and interactions. Provide a systematic

process flow diagram for component operation.

11.8.8.3 Instrument Descriptions - Include a list or table describing
instrument ID number, ID name, location, and basic operating
function. Include separately, in systematic descriptive detail,
instrument controls and logic that correspond to instrumentation
and logic diagrams.

11.8.9 Provide design and operational requirements per the following:

11.8.9.1 Design requirements - Include a list or table describing the
maximum design limits and conditions required to safely operate
the equipment (i.e., temperatures, pressures, etc.).

11.8.9.2 Operational requirements - Include a list or table describing the

normal operating ranges for equipment (i.e., temperatures,
pressures, etc.).

11.8.10 Provide analysis and design reports, including analytical data (stress, electrical

loading, fluid dynamics, etc.) which demonstrates that an item satisfies all

specified requirements.
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11.8.11 Provide seismic analysis or test data reports providing data and demonstrating
suitability of materials, components, or systems in relation to the conditions
imposed by the stated seismic criteria.

11.8.12 Provide thermal stress analysis or test data reports providing data and
demonstrating suitability of materials, components, or systems in relation to the
conditions imposed by thermal stresses.

11.8.13 Provide site storage and handling manuals including the requirements and time
period for lubrication, rotation, heating, lifting, or other handling requirements to
prevent damage or deterioration during storage and handling at job site. Include
return shipping instructions.

11.8.14 Provide inspection and test plan including detailed descriptions of the inspections
and tests planned during the receipt, manufacturing, and conformance
verification activities. Include identification of witness and hold points.

11.8.15 Provide welding procedures, specifications, and supporting qualification records
required for welding, hard facing, overlaying, brazing, and soldering.

11.8.16 Provide material control procedures including controlling issuance, handling,
storage, and traceability of materials such as weld rod.

11.8.17 Provide PMI procedures for performing PMI testing of materials.

11.8.18 Provide repair procedures including controlling material removal and
replacement by welding, brazing, etc., subsequent thermal treatments, and final
acceptance inspection.

11.8.19 Provide pressure testing procedures including hydro, air, leak, separation, or
vacuum test procedures for performing hydrostatic or pneumatic structural
integrity and leakage tests.

11.8.20 Provide inspection procedures for the purpose of determining that specified
requirements (i.e., dimensions, properties, performance results, etc.) are met.

11.8.21 Provide radiographic testing procedures for identifying the presence and certain
characteristics of discontinuities and inclusions in materials by x-ray or gamma
ray exposure of photographic film.

11.8.22 Provide liquid penetrant testing procedures for detection of surface
discontinuities in materials by application of a penetrating liquid in conjunction
with suitable developing techniques.

11.8.23 Provide functional shop test procedures to demonstrate that design function and
operational parameters are met (e.g., pump performance data, valve stroking,
load, temperature rise, calibration, environment, etc.).

11.8.24 Provide integrated acceptance test requirements document per engineering

specifications to demonstrate design function and operational parameters for the
complete assembled evaporator systems.
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11.8.25 Provide electrical test procedures to demonstrate that design function and
operational parameters are met (e.g., impulse, overload, continuity, voltage,

temperature rise, calibration, saturation loss, etc.).

11.8.26 Provide shipping preparation procedures for cleaning, packaging, and handling.

11.9 Final Design Review

Provide final design report including all design documents, manuals, and drawings that are

specified in this specification. All procedures and instructions shall be completed and
submitted to the Buyer a minimum of eight (8) weeks prior to evaporator components,

equipment, and skid shipment.
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APPENDIX A

WASTE FEED EVAPORATOR
STREAM DATA
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Stream Description Evaporator Evaporator Process
Feed Concentrate Condensate

Specific Gravity 1.050882E+00 1.197295E+00 1.000072E+00
pH 1.227066E+01 1.305375E+01 9.325531 E+00
Total Volume (gpm) 1.962454E+01 3.234591 E+00 1.710009E+01
Total Mass (lb/hr) 1.030370E+04 1.934908E+03 8.544156E+03
Na Molarity 8.231085E-01 5.000000E+00 3.116202E-05

Activity (Ci/gallon)
129-1 1.070549E-07 6.456333E-07 7.335298E-1 0

134-Cs 6.794152E-06 4.120906E-05 2.202542E-09
137-Cs 1.531654E-01 9.292679E-01 1.866905E-09

14-C 4.343208E-06 2.632459E-05 4.923495E-09
126-Sn 3.687065E-07 2.235285E-06 3.195409E-1 0
233-U 7.147865E-07 4.333113E-06 6.729994E-1 0
235-U 5.308471 E-09 3.218466E-08 4.216552E-1 2
152-Eu 1.787821 E-06 1.083834E-05 1.612622E-09
154-Eu 1.047067E-04 6.347777E-04 9.210747E-08
155-Eu 2.783818E-05 1.688275E-04 1.307200E-08
237-Np 1.743947E-07 1.057294E-06 1.462592E-1 0
238-Pu 1.558783E-06 9.457271 E-06 1.600678E-1 3
239-Pu 2.427044E-05 1.472509E-04 1.683651 E-1 2
240-Pu 6.791157E-06 4.120253E-05 7.334047E-13
241-Am 1.539731 E-04 9.341677E-04 4.075735E-1 1
243-Am 5.791005E-05 3.513452E-04 7.425120E-1 2
242-Cm 2.927004E-07 1.774511 E-06 2.511805E-1 0
241-Pu 5.791005E-05 3.513452E-04 7.425120E-1 2
243-Cm 4.125221E-08 2.501032E-07 3.356803E-1 I
244-Cm 8.401929E-07 5.093914E-06 6.825013E-10

3-H 1.025165E-05 2.637668E-05 6.775766E-06
60-Co 1.897588E-06 1.1 50925E-05 6.773841 E-1 0
90-Sr 2.251101 E-02 1.365762E-01 1.437153E-09
99-Tc 5.315124E-04 3.223320E-03 2.669563E-07

125-Sb 6.485595E-05 3.931850E-04 1.619373E-07
Specific Mass (wt%)

Ag+ 0.0000851 0.0004528 0.0000000
AI+3 0.1407107 0.7486167 0.0001564
B+3 0.0002618 0.0013935 0.0000002

Ba+2 0.0001225 0.0006518 0.0000001
Bi+3 0.0001670 0.0008883 0.0000002
Ca+2 0.0023604 0.0125596 0.0000022
Cd+2 0.0006340 0.0033758 0.0000000

Cl- 0.0256441 0.1362996 0.0000587
C03-2 0.3966942 2.1103727 0.0004730

Cr(TOTAL) 0.0140436 0.0747823 0.0000005
Cs+ 0.0001128 0.00060071 0.0000000
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F- 0.0209444 0.1115277 0.0000010
Fe+3 0.0111118 0.0591522 0.0000045
Hg+2 0.0001399 0.0007446 0.0000001

K+ 0.0677068 0.3604479 0.0000230
La+3 0.0004065 0.0021647 0.0000000
Li+ 0.0002899 0.0015438 0.0000000

Mg+2 0.0002586 0.0013766 0.0000001
Mn+4 0.0012678 0.0067511 0.0000001
Mo+6 0.0002105 0.0011200 0.0000002
Na+ 1.8061286 9.6176128 0.0000717
NH3 0.0163755 0.0051900 0.0185725
Ni+2 0.0023278 0.0023372 0.0022779
N02- 0.4747226 2.5269331 0.0002360
N03- 3.5169979 18.6961248 0.0073514

OH(BOUND) 0.1876967 0.9986652 0.0001926
OH- 0.0301822 0.1605662 0.0000360

Pb+2 0.0007719 0.0040181 0.0000209
Phosphor containing 0.0646907 0.3441493 0.0000768
components

Se+6 0.0010836 0.0057700 0.0000001
Si+4 0.0121852 0.0648277 0.0000137

S04-2 0.0669264 0.3561423 0.0000570
Sr+2 0.0000854 0.0004544 0.0000001
Ti+4 0.0000312 0.0001660 0.0000000
TOC 0.0494322 0.2459911 0.0039049

U(TOTAL) 0.0002514 0.0013377 0.0000003
Zn+2 0.0001314 0.0006996 0.0000000
Zr+4 0.0115379 0.0613963 0.0000102
H20 92.3882691 63.2687429 99.9664571
H+ 0.0000000 0.0000000 0.0000000

C02 0.0000000 0.0000000 0.0000000
Total Dissolved Solids (Na 5.0601243 26.7981844 0.0334712
Excluded) (wt%)
Total Suspended Solids (wt%) 0.7454780 0.3154599 0.0000000
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APPENDIX B

TREATED LAW EVAPORATOR
STREAM DATA
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Stream Description Feed Treated Feed Neutralized Concentrated Condensate from
LAW Effluent LAW LAW Evap

Specific Gravity 1.201279E+00 9.960371E-01 1.354830E+00 1.000211 E+00
pH 1.400000E+01 1.1 99980E+01 1.400000E+01 1.108047E+01
Total Volume (gpm) 1.398842E+01 9.800359E+00 8.316158E+00 1.574299E+01
Total Mass (lb/hr) 8.395616E+03 4.877051E+03 5.629209E+03 7.867172E+03
Na Molarity 4.654928E+00 9.564147E-02 8.001080E+00 1.384081 E-04

Activity (Ci/gallon)
129-1 4.749081 E-07 0.OOOOOOE+00 7.940393E-07 2.531875E-09

134-Cs 1.575297E-08 4.663790E-10 2.703969E-08 4.038980E-12
137-Cs 3.359384E-04 9.978015E-06 5.768332E-04 3.256697E-12

14-C 3.582432E-05 0.OOOOOOE+00 6.019971 E-05 3.147259E-08
126-Sn 1.430030E-06 0.OOOOOOE+00 2.403044E-06 1.256318E-09
233-U 8.109593E-07 0.OOOOOOE+00 1.362748E-06 7.124486E-10
235-U 7.044819E-09 0.OOOOOOE+00 1.1 83822E-08 6.189054E-12
152-Eu 1.012468E-05 0.OOOOOOE+00 1.701366E-05 8.894794E-09
154-Eu 1.453164E-04 0.OOOOOOE+00 2.441918E-04 1.276642E-07
155-Eu 3.750157E-05 0.OOOOOOE+00 6.301818E-05 3.294609E-08
237-Np 6.467932E-07 0.OOOOOOE+00 1.086881 E-06 5.682244E-1 0
238-Pu 1.128371 E-06 0.OOOOOOE+00 1.898007E-06 2.681847E-13
239-Pu 2.250086E-05 0.OOOOOOE+00 3.784818E-05 5.347876E-12
240-Pu 6.141525E-06 0.OOOOOOE+00 1.033052E-05 1.459683E-12
241-Am 1.046161 E-04 0.OOOOOOE+00 1.759723E-04 6.571346E-1 1
243-Am 4.604254E-05 0.OOOOOOE+00 7.744709E-05 1.094313E-1 1
242-Cm 3.178432E-07 0.OOOOOOE+00 5.341082E-07 2.792334E-10
241-Pu 4.604254E-05 0.OOOOOOE+00 7.744709E-05 1.094313E-11
243-Cm 4.969903E-08 0.OOOOOOE+00 8.351496E-08 4.366187E-11
244-Cm 9.701220E-07 0.OOOOOOE+00 1.630207E-06 8.522771E-10

3-H 4.475971 E-05 0.OOOOOOE+00 3.012124E-05 2.385981 E-05
60-Co 5.350007E-06 0.OOOOOOE+00 8.990228E-06 4.700118E-09
90-Sr 1.768254E-02 0.OOOOOOE+00 2.974328E-02 6.760816E-08
99-Tc 1.1 19640E-04 0.OOOOOOE+00 1.881459E-04 9.836324E-08

125-Sb 2.554858E-04 0.OOOOOOE+00 4.293221 E-04 2.244509E-07
Specific Mass (wt%)

Ag+ 0.0001789 0.0000000 0.0002666 0.0000002
AI+3 0.8781368 0.0000000 1.3083917 0.0009266
B+3 0.0011040 0.0000000 0.0016449 0.0000012

Ba+2 0.0003972 0.0000000 0.0005919 0.0000004
Bi+3 0.0009166 0.0000000 0.0013656 0.0000010

Ca+2 0.0036401 0.0000000 0.0054235 0.0000039
Cd+2 0.0001758 0.0000000 0.0002620 0.0000002

Cl- 0.1927241 0.3081970 0.5533995 0.0007536
C03-2 1.8709695 0.0000000 2.7876764 0.0019741

Cr(TOTAL) 0.04368511 0.0000000 0.0651518, 0.0000013
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24590-PTF-3PS-MEVV-TOO01, Rev 2
Forced Circulation Vacuum Evaporator System

Cs+ 0.0000002 0.0000000 0.0000003 0.0000000
F- 0.1369480 0.0311205 0.2312023 0.0000068

Fe+3 0.0051922 0.0000000 0.0077362 0.0000055
Hg+2 0.0002119 0.0017125 0.0002775 0.0000002

K+ 0.4371071 0.0000000 0.6517338 0.0001319
La+3 0.0000717 0.0000000 0.0001068 0.0000001

Li+ 0.0001031 0.0000000 0.0001537 0.0000001
Mg+2 0.0007039 0.0000000 0.0010487 0.0000007
Mn+4 0.0003630 0.0000000 0.0005408 0.0000004
Mo+6 0.0014914 0.0000000 0.0022221 0.0000016
Na+ 8.9124915 0.2205096 13.4830308 0.0003183
NH3 0.0556091 0.0000000 0.0046946 0.0559853
Ni+2 0.0010718 0.0000000 0.0000905 0.0010791
N02- 3.6214624 0.0000000 5.3989608 0.0015931
N03- 8.2610982 0.1691503 12.4458561 0.0154626

OH(BOUND) 1.2709676 0.0000000 1.8936954 0.0013410
OH- 1.9297357 0.0170413 2.8899856 0.0020466
Pb+2 0.0022422 0.0000000 0.0032374 0.0000764

Phosphor containing 0.2305136 0.0000000 0.3434569 0.0002432
components

Se+6 0.0007265 0.0000000 0.0010825 0.0000008
Si+4 0.0190601 0.0000000 0.0283989 0.0000201

0.4242482

0.00000010.000130300000875
TOC 0.1782369 0.0000016 0.2481087 0.0126807

U(TOTAL) 0.0014123 0.0000000 0.0021042 0.0000015
Zn+2 0.0001606 0.0000000 0.0002393 0.0000002
Zr+4 0.0092074 0.0000000 0.0137187 0.0000097
H20 71.5070307 98.7871894 55.3633120 99.9050111

H+ 0.0000000 0.0000000 0.0000000 0.0000000
CO2 0.0000000 0.0000000 0.0000000 0.0000000

Total Dissolved 19.5804777 0.5272233 29.5260185 0.0946707
Solids (Na Excluded)
(wt%)

Total Suspended 0.0000000 0.4650777 1.6276387 0.0000000
Solids (wt%)

S04-2 0.0000000
]wS04-2 0.4242482 0.0000000Sr+2 0.00020591 0.0000000 0.0003067 0.0000%

Ti+4 0.0000000
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APPENDIX C

Predicted Maximum Radionuclide

Page C-1
24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-TOO01, Rev 2
Forced Circulation Vacuum Evaporator System

_____________ p
Stream Number Waste Food Evan oratrs Tr-eated LAW Eva Dorator

Stream FEP FEP FEP TLP TLP TLP
Description Feed Concentrate Overhead Feed Concentrate overhead

Specific Gravity 1.108297E+00 1.291591 E+00 1.000111 E+00 1.105304E+00 1.278000E+00 1.000163E+00
pH 1.312459E+01 1.389913E+01 1.017151E+01 1.321351E+01 1.386570E+01 1.029492E+01
Total Volume 1.921589E+01 3.462492E+00 2.248903E+00 1.074593E+01 2.391253E+00 1.179073E+00
(gpm)
Total Mass (lb/hr) 1.066579E+04 2.239702E+03 8.426084E+03 5.948428E+03 1.530498E+03 4.417929E+03
Na Molarity 1.678973E+00 1.OOOOOOE+01 6.235205E-05 2.217504E+00 9.964802E+00 8.915611 E-05

Activity
(Cilgallon)

129-1 1.118972E-06 5.133318E-06 1.657679E-06 6.388461 E-07 2.124451 E-06 1.513816E-06
134-Cs 1.129467E-04 6.250516E-04 2.728177E-06 2.084563E-08 9.341234E-08 5.370692E-10
137-Cs 4.359059E+00 2.419159E+01 2.232506E-06 4.525083E-04 2.033504E-03 4.407797E-1 0

14-C 1.530790E-05 8.491637E-05 5.895986E-08 8.056168E-06 3.616737E-05 7.268873E-08
126-Sn 1.923017E-04 1.067222E-03 1.486077E-10 2.043400E-08 9.173655E-08 1.841322E-1 0
233-U 1.150416E-06 6.384484E-06 1.248818E-11 1.717230E-09 7.709344E-09 1.547408E-11
235-U 6.946466E-07 3.853045E-06 3.162332E-09 4.348219E-07 1.952093E-06 3.918211 E-09

152-Eu 6.188336E-04 3.434357E-03 6.581440E-10 9.049626E-08 4.062746E-07 8.154683E-1 0
154-Eu 6.562753E-02 3.642143E-01 8.345943E-07 1.147543E-04 5.151790E-04 1.034060E-06
155-Eu 3.737761 E-02 2.074354E-01 2.034016E-07 2.796783E-05 1.255590E-04 2.520201 E-07
237-Np 9.537993E-05 5.293324E-04 2.536272E-10 3.487470E-08 .565667E-07 3.142584E-1
238-Pu 4.520421E-04 2.508710E-03 2.573295E-11 1.309172E-06 5.883206E-06 3.191544E-11

239-Pu 3.985830E-03 2.212027E-02 5.228669E-1 I 2.660106E-06 1.195409E-05 6.484898E-1 I
240-Pu 2.153818E-04 1.195310E-03 4.564062E-1 1 2.321981 E-06 1.043461 E-05 5.660605E-1 1
241-Am 4.833846E-02 2.682652E-01 3.172753E-09 6.111128E-05 2.746230E-04 3.937305E-09
241-Pu 2.838034E-02 1.575032E-01 8.472452E-1 0 4.310391 E-05 1.937020E-04 1.050802E-09
242-Cm 4.706917E-15 2.611634E-14 8.863463E-18 1.212658E-15 5.444115E-15 1.092735E-17
243-Am 1.646951 E-06 9.139638E-06 7.551321E-10 1.033137E-07 4.638171 E-07 9.309668E-10
243-Cm 1.726031 E-04 9.578996E-04 7.809701 E-1 0 1.073837E-07 4.820890E-07 9.676419E-1 0
244-Cm 3.700041 E-03 2.053421 E-02 1.637305E-08 2.251301 E-06 1.010701E-05 2.028663E-08

3-H 2.663313E-04 8.683912E-04 9.386773E-04 1.255884E-04 2.257503E-04 6.867589E-04

60-Co 1.287961 E-02 7.147826E-02 6.882351 E-08 9.462625E-06 4.248158E-05 8.526838E-08
90-Sr 1.320134E+01 7.326381E+01 2.292527E-06 7.286412E-03 3.274264E-02 2.857525E-06
99-Tc 3.006068E-02 1.668241 E-01 6.876193E-06 2.174950E-04 9.764235E-04 1.959863E-06

125-Sb 4.141097E-02 2.298192E-01 6.367954E-09 8.755757E-07 3.930816E-06 7.889875E-09
Specific Mass
wt%)

Ag+ 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
AJ+3 0.635506 3.025530 0.000224 0.266638 1.035288 0.000355
B+3 0.000135 0.000642 0.000000 0.080263 0.311642 0.000107
Ba+2 0.000074 0.000352 0.000000 0.000044 0.000172 0.000000
Bi+3 0.000068 0.000325 0.000000 0.000001 0.000004 0.000000
Ca+2 0.024647 0.117371 0.000000 0.050340 0.195456 0.000068
Cd+2 0.000067 0.000320 0.000000 0.000159 0.000619 0.0000

Cl- 0.003163 0.015034 0.000008 0.005424 0.021042 0.000014
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C03-2 1.242770 5.913663 0.001220 1.128055 4.379954 0.001504
MWCr(TOTAL) 0.035967 0.171277 0.000001 0.030544 0.118710 0.0000011

Cs+ 0.001630 0.007759 0.000001 0.000000 0.000001 0.000000
F- 0.044968 0.214134 0.000002 0.067028 0.260499 0.000004

Fe+3 0.482484 2.297630 0.000007 0.019977 0.077566 0.000027
Hg+2 0.000456 0.002170 0.000000 0.000000 0.000000 0.000000

K+ 1.096415 5.219836 0.000385 1.327461 5.157862 0.000500
La+3 0.010410 0.049572 0.000000 0.000119 0.000464 0.000000

Li+ 0.000448 0.002130 0.000001 0.018270 0.070937 0.000024
Mg+2 0.000003 0.000016 0.000000 0.009913 0.038490 0.000013
Mn+4 0.047130 0.224438 0.000000 0.000360 0.001397 0.000000
Mo+6 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Na+ 3.931713 18.722852 0.000143 4.614350 17.933525 0.000205
NH3 0.011529 0.032152 0.006048 0.000354 0.000000 0.000448
Ni+2 0.021794 0.101921 0.000495 0.000086 0.000020 0.000108
N02- 1.354414 6.447289 0.000698 1.559829 6.059939 0.000861
N03- 4.344527 20.654158 0.009333 6.329382 24.557934 0.014488

OH(BOUND) 1.748240 8.324258 0.000297 0.274711 1.066633 0.000366
OH- 0.201424 0.958261 0.000252 0.251582 0.976831 0.000335
Pb+2 0.011534 0.054916 0.000003 0.000091 0.000342 0.000004

Phosphor 0.040853 0.194443 0.000028 0.026038 0.101099 0.000035
cornponents I

Se+6 0.001869 0.008898 0.000001 0.001729 0.006714 0.000002
Si+4 0.074861 0.356440 0.000016 0.083117 0.322721 0.000111

S04-2 0.494661 0.000441 0.869199
Sr+2 0.001500 0.007143 0.000000 0.000039 0.000151 0.000000
Ti+4 0.000406 0.001934 0.000000 0.000638 0.002479 0.000001
TOC 2.874880 13.677296 0.003535 3.269664 12.695283 0.004358

U(TOTAL) 0.121728 0.579682 0.000001 0.000868 0.003370 0.000001
Zn+2 0.000235 0.001118 0.000000 0.030679 0.119120 0.000041
Zr+4 0.266983 1.271405 0.000001 0.008245 0.032015 0.000011
H20 80.763931 8.482255 99.976817 79.669593 21.055761 99.975139
H+ 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

C02 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Total Dissolved 11.304045 53.744832 0.023039 15.716052 61.010697 0.024656
Solids (Na
Excluded) (wt%)
Total Suspended 4.000310 19.050061 0.000000 0.000004 0.000016 0.00000
Solids (wt%)
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EVAPORATOR PROCESS DATA
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

PLANT ITEM No.
PROCESS DATA SHEET: Mechanical Pump 24590-PTF-FEP-PMP-00007A

Project: RPP-WTP System: FEP
Project No: 24590 Description- Waste Feed Evaporator Feed Pump
Site: Hanford Supporting Calcs No. 24590-PTF-MEC-FEP-00001, Rev. A
Building No.: 10 Associated Drawings: 24590-PTF-M5-V17T-00004001, Rev. B

PROCESS DATA Units Mode 1 (Note 1) Mode 2 (Note2) Mode 3 (Note 3) Mode 4 ETC.
Capacity Normal (Note 4) gpm 50 39 36
Capacity Rated gpm 60 N/A N/A
Minimum Pumping Temperature F 'F 59 59 59
Normal Pumping Temperature F 77 77 77
Maximum Pumping Temperature 'F 122 122 122
Density at Normal Pumping Temperature (Note 7) lb/ft3 75.9 67.6 68.9
Sp Gravity at Normal Pumping Temperature (Note 7) 1.23 1.08 1.10
Viscosity at Normal Pumping Temperature cP 11.8 11.8 11.8
Vapor Press at Normal Pumping Temp psia 0.43 0.44 0.44
Origin Pressure psa 14.61 14.61 14.61
Delivery Pressure psia (Note 5) (Note 5) (Note 5)

FLUID COMPOSITION -_-
Content Code (e.g.. Type/Name of Liquid)
Solids Content % w/w _ 4 7_2
Solids Size Range microns (Note 6) (Note 6) (Note 6)
Solids Characteristics (Note 6) (Note 6) (Note 6) -

Notes:
I. Mode I represents Envelope A waste feed and recycles required to meet production rate of 60 Mt/d LAW glass.
2. Mode 1 represents Envelope B waste feed and recycles required to meet production rate of 60 Mt/d LAW glass.
3. Mode 1 represents Envelope C waste feed and recycles required to meet production rate of 30 Mt/d LAW glass.
4. Minimum flowrate is 20 gpm for Envelope A. 25 gpm for Envelope B. and 23 gpm for Envelope C.
5. Delivery pressure to be determined by waste feed evaporator vendor.
6. Solids size range and characteristics to be determined by R&T.
7. Density and Specific Gravity based on pretreated AW-101 of same molarity. Does not include weight percent solids.
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Ref: 24590-WTP-3DP-G4BW49
24590-GO4B-F00019 Rev 4 (1/17/2006)

PLANT ITEM No.
PROCESS DATA SHEET: Mechanical Pump 24590-PTF-FEP-PMP-000078

Project: RPP-WTP System: FEP 1|_ _

Project No: 24590 . Description: Waste Feed Evaporator Feed Pump
Site: Hanford Supporting Catcs No. 24590-PTF-MEC-FEP-00001, Rev. A
Building No.: 10 Associated Drawings: 24590-PTF-M5-V17T-00004001, Rev. B

PROCESS DATA Units Mode 1 (Note 1) Mode 2 (Note2) Mode 3 (Note 3) Mode 4 ETC.
Capacity Normal (Note 4) gpm 50 39 36
Capacity Rated gpm 60 N/A N/A -
Minimum Pumping Temperature 'F 59 59 59
Normal Pumping Temperature OF 77 77 77
Maximum Pumping Temperature F 122 122 122
Density at Normal Pumping Temperature (Note 7) lb/ft 75.9 67.6 68.9
Sp Gravity at Normal Pumping Temperature (Note 7) 1.23 1.08 1.10
Viscosity at Normal Pumping Temperature cP 11.8 11.8 11.8
Vapor Press at Normal Pumping Temp psia 0.43 0.44 0.44
Origin Pressure psia 14.61 14.61 14.61
Delivery Pressure psia (Note 5) (Note 5) (Note 5)

FLUID COMPOSITION
Content Code (e.g., Type/Name of Liquid)
Solids Content % w/wt .4 7 2
Solids Size Range microns (Note 6) (Note 6) (Note 6)
Solids Characteristics (Note 6) (Note 6) (Note 6)

Notes:
1. Mode 1 represents Envelope A waste feed and recycles required to meet production rate of 60 MtId LAW glass.
2. Mode 1 represents Envelope 8 waste feed and recycles required to meet production rate of 60 Mt/d LAW glass.
3. Mode 1 represents Envelope C waste feed and recycles required to meet production rate of 30 Mt/d LAW glass.
4. Minimum flowrate is 20 gpm for Envelope A. 25 gpm for Envelope B, and 23 gpm for Envelope C.
5. Delivery pressure to be determined by waste feed evaporator vendor.
6. Solids size range and characteristics to be determined by R&T.
7. Density and Specific Gravity pretreated AW-101 of same molarity. Does not Include-weight percent solids.



24590-PTF-3PS-MEVV-T00 v. 2
Forced Circulation Vacuum Evaporator System

PLANT ITEM No.
PROCESS DATA SHEET: Mechanical Pump 24590-PTF-FEP-PMP-00008A

Project: RPP-WTP System: FEP
Project No: 24590 Description: Waste Feed Evaporator Concentrate Pump
Site: DOE Hanford Supporting Calcs No. 24590-PTF-MEC-FEP-00001. Rev, A
Building No.: 10 Associated Ora ings- 24590-PTF-M5-V17T-00004002, Rev. B

PROCESS DATA Units Mode 1 (Note 1) Mode 2 (Note2) Mode 3(Note 3 Mode 4 ETC.
Capacity Normal (Note 4) gpm 28 14 14
Capacity Rated gpm 34 N/A NIA
Minimum Pumping Temperature *F 59 59 59
Normal Pumping Temperature 'F 122 122 122
Maximum Pumping Temperature TF 122 122 122
Density at Normal Pumping Temperature (Note 7) (b/ft 75.9 75.9 76.6
Sp Gravity at Normal Pumping Temperature (Note 7) 1.23 1.23 1.25
Viscosity at Normal Pumping Temperature cP 5.5 5.5 5.5
Vapor Press at Normal Pumping Temp psia 1.3 1.3 1.2
Origin Pressure psia Note 5 Note 5 Note 5
Delivery Pressure psia 14.6 14.6 14.6

FLUID COMPOSITION
Content Code (e.g., Type/Name of Liquid)
Solids Content % wt/wt 5 15 3
Solids Size Range microns Note 6 Note 6 Note 6
Solids Characteristics Note 6 Note 6 Note 6

Notes:
1. Mode 1 represents Envelope A concentrate required to meet production rate of 60 Mt/d LAW glass.
2. Mode 2 represents Envelope B concentrate required to meet production rate of 60 Mt/d LAW glass.
3. Mode 3 represents Envelope C concentrate required to meet production rate of 30 Mt/d LAW glass.
4. Minimum flowrate is 12 gpm for Envelope A, 4 gpm for Envelope B. and 3 gpm for Envelope C.
5. Origin pressure to be determined by treated LAW evaporator vendor.
6. Solids size range and characteristics to be determined by R&T.
7. Density and Specific Gravity based on pretreated AW-1 01 solutions of same molarity. Does not include weight percent solids.
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PLANT ITEM No.
PROCESS DATA SHEET: Mechanical Pump 24590-PTF-FEP-PMP-00008B

Project: RPP-WTP System: FEP
Project No: 24590 Description: Waste Feed Evaporator Concentrate Pump
Site: Hanford Supporting Calcs No. 24590-PTF-MEC-FEP-00001. Rev. A
Building No.: 10 Associated Drawings: 24590-PTF-M5-V17T-00004002. Rev. B

PROCESS DATA Units Mode 1 (Note 1) Mode 2 (Note2) Mode 3(Nole 3. Mode 4 ETC.
Capacity Normal (Note 4) gpm 28 14 14
Capacity Rated gpm 34 N/A N/A .
Minimum Pumping Temperature -F 59 59 59
Normal Pumping Temperature *F .122 . 122 122
Maximum Pumping Temperature *F 122 122 122
Density at Normal Pumping Temperature (Note 7) lb/t 75.9 75.9 76.6
Sp Gravity at Normal Pumping Temperature (Note 7) 1.23 1.23 1.25
Viscosity at N6rmal Pumping Tenperature cP 5.5 5.5 5:5
Vapor Press at Normal Pumping Temp psia 1.3 1.3 1.2
Origin Pressure psia Note 5 Note 5 Note 5
Delivery Pressure psia 14.6 -14.6 14.6

FLUID COMPOSITION
Content Code (e.g. Type/Name of Liquid) -
Solids Content % wt/wt 5 15 3
Solids Size Range microns Note 6 Note 6 Note 6
Solids Characteristics Note 6 Note 6 Note 6

Notes:
1. Mode 1 represents Envelope A concentrate required to meet production rate of 60 Mt/d LAW glass.
2. Mode 2 represents Envelope 8 concentrate required to meet production rate of 60 Mt/d LAW glass.
3. Mode 3 represents Envelope C concentrate required to meet production rate of 30 Mt/d LAW glass.
4. Minimum flowrate is 12 gpm for Envelope A, 4 gpm for Envelope B, and 3 gpm for Envelope C.
5. Origin pressure to be determined by treated LAW evaporator vendor.
6. Solids size range and characteristics to be determined by R&T.
7. Density and Specific Gravity based on pretreated AW-101 solutions of same molarity. Does not include weight percent solids.
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24590-PTF-3PS-MEVV-T Rev. 2
Forced Circulation Vacuum Evapor System

SS DATA SHEET: Evaporator
PLANT ITEM No.

24590-PTF-FEP-EVAP-0000 IA

:RPP-WTP I
Prfect No; 24890 C
Site: Hanford S
Building No.: 10

UTIUTIES DATA - Inits N
Temprature 'F
Pressure . psig

escr[Pliorr Waste Feed Evaporator
upp~rtlng Calcs No. 24590-PTF-MEC-FEP-00001, Re
ssociated Drawinos: 24690-PTF-MS-V177-00004002 I

HighPressure
Steam lnstrumentAr

L2 L83 60
65 0

-_ _Envelope A
Feed

Minimum Na Maxinur He Concentrate Overheads Condensate Mwinum Na
(Note 141

Maxtmum Na
W~rt 144

Concentrate
INNAn 341

PROCESS DATA units N___ _ 5,9
Uquid Flow Note 4) lb.hr 11,000 27.000 7,000 (Note 7) WA 14.900 (Note 8) 14,200 16.300 (Note 13) 14,200
Vapor Flow lb./hr N/A N/A N/A. 14,900 NA NIA N/A WA
Noncondensables Flow lbt./r NIA N/A N/A .42.7 'N/A N/A N/A N/A
Timperature (Note 6 'F 77 77 122 111 ill 77 77 122
Na Molarity - 1.4 4 5 N/A 0 0.2 1 5
Density lb./ft' 67.8 75.9 74.0 0.0039 61.9 63.4 66.5 75.0
Specific Gravity 1.09 1.22 1.23 N/A 1 1.02 1.07 1.23
Viscosity C 11.8 11.8 6.6 0.01 0.7 4.8 11.8 5.5
Specific Heat 8TUlbP 0.93 0.58 0.68 0.45 1 0.99 0,94 0.68
Thermal Conductivily IBTUY ift T' 0.36 0.39 0.39 0.01 0.37 0.353 0.369 0.39

Envelope B Envelope C
Feed Feed

Minimum Na Maximum Na Concentrate Minimum Na Maximum Na Concentrate

[Units
Liquid Flow (Note 4) b./hr 13.000 21.100 6,490 lNote10) 11.900 19.600 8780 (Note 11)
Vapor Flow lib./hr N/A N/A N/A N/A N/A N/A
Non-Condensables Flow tb,/hr NIA N/A N/A N/A N/A N/A
Temperature (Note 6). F . 77 77 122 77 .77 122
No Molarity 0.78 1.81 6 0.77 2.36- 6

ens Note 12 b /I3 84.9 67.6 74.0 64.9 68.9 76.6
Speii Grevi Note 12) 1.04 1.08 1.21 1.04 1.10 1.25
Viscosity IGP 11. ix I . 5.5 11.8 11.6 6.5

tic Heat BTUfibm'F 0.94 0.91 0.68 0.94 0.91 0.68
TBTU/r ft 'F 0.377 0.385 0.39 0.377 0.365 0.39

Notes:
1. Maximum lemperature and pressure of cooling water supply.
2. Temperature and pressure of steam supply. L*- tt,
3. Delete.
4. Evaporator to require 60% turdowni capablity.
S. Evaporator overeads prior to CondenSate removal. Co vt '4 sVL4I t
8. Vacuum system to enable concentration of feed at reduced temperatlue
7 Maximum transler rate. Minimum Transferrale is 7.300 lbs/hr
8. Maximum evaporator overhead condensate production capacity. Envelope A average conditions require 11.500 lbslr.
9. Maximum overhead vapor and noncondensable flow. Average vapor flow Is 11.a00 lbs/Ir. Noncondensable flow also applies to average conditions.
10. Maximum transfer rate. Minimum transfer rate is 2430 lbs/hr
11. Maximum transfer rate. Minimum transfer rate is 1880 lbs/hr.
12. Density and Specific Gravity based on sodium hydroxide solutions of same molarly. Does not include weight percent solids.
13. Maximum transfer rate. Minimum transfer rate is 7.300 lball.
14. Based on evaporator semibatch operation.

24590-GO4B-FOO019 Rev 4 (1/17/2006)
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

PROCESS DATA SHEET: Evaporator

Protect: RPP-WTP System: . iFEP
Pr act No: 24590 Description: Waste Feed Eva
Site: -Wantord Supporting Cifes No. 24590-PTF-MEC-F
Bulding No.: - 10 Associated Drawinos: 124590.PTF-35-V2

High Pressure
Cooling Water Slam nsrment A

UTILITIES DATA Units Note 1
Temra ure *F 63 60
Pressure po 65 100

PLANT ITEM No.
24590.PTF-FEP-EVAP-000019

, Rev. 0

Feed

Minimum Na Maximum Na

Envelope A

Concentrate Overheads Condensate

r Bypass lEnvelop Al
_____r_______

Minimum Na Maximum Na
fNn. 141 I INote 14 1

Concentrate
INole 141

PROCESS DATA Unis Notes 6.9 -
Liquid Flow (Note 4) o./hlr 11.000 27.000 7,000 (Note 7) WA 14.900 (Note 8) 14.200 16.300 (Note 13) 14,200

Vapor Flow lbthr -/A WA W/A 14,900 N/A N/A N/A N/A

Noncondensables Flow .lbrt N/A N/A N/A 42.7 N/A N/A NIA N/A
Tempr ature (Notee) -F 77 77 122 111 111 77 77 122

N ;;Wlriy ' 1.4 4 5 NWA 0 0.2
Density lKt 87.8 - . 75.9 74.0 0.0039 61.9 63.4 66.6 75.9

Speci __ Gravity 1.09 1.22- 1.23 WA 1.02 1.01 1.23
V____siy Cp 111.8 1.8 5.5 0.01 0.7 11.8 11.8 5.6
Specific Heat BTU/l0.F 0.93 -0.88 - 0.68 0.45 1 0.99 0.94 0.60
Thermal Conductiviy BTUflr it 'F 0.35 0.39 0.39 0.01 0.37 0.353 0.359 0.39

Envelope B Envelopi C
Fed Feed

Minimum Na Maximum Na Concentrate MinImum Na Maximum Na concentrate

Liquid Flow (Note 41 lb. 1hr 13.006 21.100 8.490 (NOICI0) I11.9m0 19.8w0 8780 (Note 11)

Vapor Flow lT thr NIA N/A NIA N.A .3A .3N0A

Non-Condensables Flow 1bigt WA . NA NIA NIA NWA N/A

Temperature (Note 6) an 77 77 122 77 77 -122

No MolarRy 0.78 1.81 5 0. 77 2.3D 6
Density (Note 12) - Ibm/10 14.9 67.6 74.0 64.9 6&.9 76.6

2. Tainemperature and pressure of m wte supply. 12 A v. 4v i2.
Telete d. 1

4. Evaporator to requIre 60% turndown capblity.
5. Evaporator overheads prior to condensa removal. t'
6. Vacuum system to enable concentralion Cl teed at reduced temperature .
7 Maximum transfer rate. Min'imum Transfer rate is 7.300 lbs/hr.
8. Maximum evaporalor overhead condensate production capacity. Envelope A average conditions require 11.800 lbStv.
9.. Maximum overhead vapor and noncondensable flow. Average-vapor 00w is 11.800 lbsihr. Noncondenidble flow also applies to average conditions.
10. Maximum transter rate. MInimum transfer rate i 2430 lbs/I,.
ti. Maximum transfer rate. Minimum transfer rate Is 1850 b/thr.
12. Density and Speciric Gravity based on sodium hydroxie solutions of same molarey. Does not Include wslgl4 percent solids.
13. Maximum traneer rate. Minimum transfer rate s 7.300 bspl.

4. Sased on evaporator seior atch operation.

24590-G04B-F00019 Rev 4 (1/17/2006) .f
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

Plant Item No.
24590-PTF-MV-TLP-VSL-00009A

PROCESS DATA SHEET: VESSEL & PUMPS 24590-PTF-MV-TLP-VSL-00009B
24590-PTF-MV-TLP-PMP-00005A
24590-PTF-MV-TLP-PMP-00005B

Project: RPP-WTP
Project No: 24590 Description: Treated LAW SBS Condensate Receipt Vessels and Pumps
Site: Hanford
Building No.: 10 Associated Drawing: 24590-PTF-M5-V17T-00005

SUMMARY DATA Units Minimum Nominal Maximum

Batch Volume Gal N/A 80,000 N/A
Transfer Rate gpm 10 13 38
Receipt Rate gpm N/A 175 N/A
Fluid Temperature *F 68 113 167

Specific Gravity N/A 1.02 1.02 1.02
Viscosity cP 1 1 1
Internal Pressure psig -0.22 -0.14 0
Solids Content wt % 0.30 0.34 0.41

Page D-8
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

PROCESS DATA SHEET: SYSTEM TLP
Project: RPP-WTP
Project No: 24590 Description: Treated LAW Evaporation - System TLP
Site: Hanford
Building No.: 10 Associated Drawing: 24590-PTF-M5-V17T-00005
SUMMARY DATA Units Minimum Nominal Maximum

Treated LAW (TXP14)

Transfer Rate gpm 11.4 14.3 17.9

Fluid Temperature *F 59 77 113

Specific Gravity N/A 1.15 1.20 1.22

Viscosity cP 2.0 3.3 4.0
LAW SBS Condensate (RLD21)

Batch Volume Gal N/A 80,000 N/A

Transfer Rate gpm 10 13 38

Receipt Rate gpm N/A 175 N/A

Fluid Temperature 0F 68 113 167

Specific Gravity N/A 1.02 1.02 1.02
Viscosity cP 1 1 1
Thermal Conductivity, BTU/(hr*ft-*F) N/A 0.372 N/A

Treated LAW Concentrate (TLPO2)

Transfer Rate gpm 5.6 9.2 13.7

Fluid Temperature *F 77 122 150

Specific Gravity N/A 1.33 1.40 1.57

Viscosity cP 12.8 12.8 30.0

Vapor Pressure torr 55 67 77

Thermal Conductivity BTU/(hr*ft-*F) N/A 0.397 0.399

Page D-9
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24590-PTF-3PS-MEVV-TOOO1, Rev. 2
Forced Circulation Vacuum Evaporator System

APPENDIX E

Quality Level and Seismic Category for
Evaporator Equipment

Page E-1
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24590-PTF-3PS-MEVV-TOOO1, Rev. 2
Forced Circulation Vacuum Evaporator System

SSC Description -- QL SC -

FEP Separator Vessels FEP-SEP-00001A/B QL-1 SC-I

" Demister Pads Pad Materials CM SC-H
* Upper Demister Pad Structural supports CM SC-HSupports_____

* Lower Demister Pad Structural supports QL-2 SC-HSupports_____

" Internal Piping/Misc. Bubble trays, spray rings, dip legs, etc. QL-2 SC-I

TLP Separator Vessel TLP-SEP-00001 QL-1* SC-*

* Demister Pads Pad Materials CM SC-H
" Upper Demister Pad Structural supports CM SC-ISupports ______________________ ____ ____

S ower Deister Pad Structural supports QL-2 SC-H

" Internal Piping/Misc. Bubble trays, spray rings, dip legs, etc. QL-2 SC-il

Reboilers FEP-RBLR-00001A/B QL-1 SC-I

TLP-RBLR-00001 QL-1* SC-*

FEP-PMP-00009A/B, FEP-MTR-00009A/B QL-1 SC-I

Speed Adjustable Drives, and TLP-PMP-00001, TLP-MTR-00001 QL-l* SC-I*
Seal Barrier Systems FEP-ASD-00009A/B, TLP-ASD-00001, and Pump CM SC-Ill

Seal Barrier Systems
Feed Pumps, Motors, and TLP-PMP-00005A/B, TLP-MTR-00005A/B, TLP- CM SC-IlSpeed Adjustable Drives ASD-00005A/B
Concentrate Pumps, Motors, TLP-PMP-0001 1A/B, TLP-MTR-0001 lA/B, TLP- CM SC-I1
and Speed Adjustable Drives ASD-0001 lA/B

Piping from the top section of the FEP Evaporator
separator vessels to the 56' Elev. floor (ceiling of QL-I SC-I*

Black Cell Separator Vessel black cell).
Offgas Pipework Piping from the top section of the TLP Evaporator

separator vessel to the 56' Elev. floor (ceiling of QL-l* SC-I*
black cell).
Piping from 56' Elev. floor to the FEP Evaporator QL-1 SC4*

Out-Cell Separator Vessel primary condenser in C3 room.
Offgas Pipework Piping from 56' Elev. floor to the TLP Evaporator QL-1* SC-I*primary condenser in C3 room.

FEP-COND-00001A/B
FEP-COND-00002A/B
FEP-COND-00003A/B QL-1 SC-I*
FEP-EJCTR-00040, -00041, -00042,and -00043
TLP-COND-00001
TLP-COND-00002 QL-l* SC-I*
TLP-COND-00003
TLP-EJCTR-000064 and -00067
FEP-VSL-00005 CM SC-HI1

Condensate Collection Vessels
TLP-VSL-00002 CM SC-I
FEP-PMP-00006A/B, FEP-MTR-00006A/B, FEP- CM SC-II

Condensate Pumps, Motors, ASD-00006A/B
and Speed Adjustable Drives TLP-PMP-00002A/B, TLP-MTR-00002A/B, FEP- CM SC-IllASD-00002A/B
Antifoam Vessel AFR-TK-00001 CM SC-IV

Antifoam Pumps AFR-PMP-00006, -00007, and -00008 CM SC-IV

Page E-2
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

Steam Conditioning Skids FEP Steam Conditioning Skids CM SC-IlI
TLP Steam Conditioning Skid CM SC-Ill

Reboiler Steam Condensate FEP-VSL-00021, FEP-PMP-000I A/B CM SC-III
Transfer Stations FEP-VSL-00022, FEP-PMP-00011 A/B

TLP-VSL-00047, TLP-PMP-00012A/B CM SC-III

*These quality level and seismic category designations are higher than those required for safety as deemed
necessary for commercial reasons. They are consistent with the Buyer's Authorization Basis document
because they meet and exceed the minimum safety requirements. These designations are not necessarily
reflected in their associated Buyer's P&IDs.

For CM material to the ASME or ASTM standards, any year of the standard is acceptable.

Note: QL-1 and QL-2 designations are used by the Seller to comply with other referenced specification
requirements (i.e weld, design). These designations meet NQA-1 (QL) requirements and are not
necessarily reflected in their associated Buyer's P&IDs.

Page E-3
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24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

APPENDIX F

SEPARATOR VESSEL SKID SUPPORT LAYOUT

Page F-1
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

SEPARATOR VESSEL, EMBEDDED PLATES & SKID
CL

L

Z

F-

*4
9 FT 6 IN

SKID PLAN VIEW
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24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

VENDOR DESIGN

I VENDOR
12 IN MAX

- -

k

bESIGN

!* I % IN

A

I INIZ I

EMBED
PLATE TYP12 IN MAX

19 FT

k SELLER

ELEV 0 FT 0 IN

F BUYER

SECTION A

Page F-3

24590-G04-019 Rev 4 (1/17/2006)

VENDOR DESIGN

18 IN

I I

I I

20 IN

Ref: 2*0-WTP-3DP-G04B-00049

i

19 FT Wl



24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

APPENDIX G

HOT CELL REMOTE IMPACT WRENCH

24590-GO4B-F00019 Rev 4 (1/17/2006)
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APPENDIX H

Deleted

24590-GO4B-F00019 Rev 4 (1/17/2006)
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Forced Circulation Vacuum Evaporator System

APPENDIX I

FEP EVAPORATOR EQUIPMENT SKIDS
LOCATION AND LAYOUT SKETCHES

24590-GO4B-F00019 Rev 4 (1/17/2006)
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Forced Circulation Vacuum Evaporator System
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Forced Circulation Vacuum Evaporator System
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Forced Circulation Vacuum Evaporator System

SKETCH 1-4
ELEVATION VIfW LOOKINQ NORTH

OF PEP EVAPORATOR QUJPMBNT LOCATIONS
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24590-PTF-3PS-MEVV-TOO1, Rev. 2
Forced Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
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APPENDIX J

TLP EVAPORATOR EQUIPMENT SKIDS
LOCATION AND LAYOUT SKETCHES
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Forced Circulation Vacuum Evaporator System

SKETCH 3-1
TLP EVAPORATOR EQUIPMENT LOCATIONS

PLANT VIEW ON THE 0-FT ELEVATION FLOOR
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SKETCH J-2
TLP EVAPORATOR EQUIPMENT LOCATIONS

PLANT VIEW ON THE 56-FT ELEVATION FLOOR
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ANTIFOAM EQUIPMENT SKIDS
LOCATION AND LAYOUT SKETCHES
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APPENDIX L

Reboiler Steam Condensate Transfer Stations
Location and Layout Sketches
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Sketch L-4
Location of 2"-150# R.F FLG inlet nozzle

on Roth Vessel FEP-VSL-00021 for DSH drain
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Sketch L-5
Location of 2"-150# R.F FLG inlet nozzle

on Roth Vessel FEP-VSL-00022 for DSH drain
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Sketch L-6
Location of 2"-150# R.F FLG inlet nozzle

on Roth Vessel TLP-VSL-00047 for DSH drain
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Nondestructive Examination (NDE) of Fabricated Pipe Welds
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Non-Destructive Examination (NDE) of Fabrikated Pipe Welds

Page 0-2

Ref: 24590-WTP-3DP-G04B-0004924590-GO4B-F00019 Rev 4 (1/17/2006)

ASMIE B31.3 Process P ping
Normal Normal

Cat. D Fluid Service Fluid Service Cal, M Cat. M Cat, M

Less than Class 1500 Blacl Cells Dual Containment Pipe All Others

Type of Weld Class 1500 and Greater Inner Pipe Jacket

-lob % 100 % 100 % VT
100%VT 100% VT 100% VT .0100%VT

Girth and Miter Welds 5%RT l00%RT VT & RT VT&RT 5 % RT 20%PT/T

________________ ________ 1) (1) (3) _______

Branch Connection Welds 100%VT
and Fillet Welds including 106% 100% 20 % VT
Socket and Attachment t00 %VT 100%VT 100 % VT 100 % VT 20%PT/MT

Welds for Branch PvJfM PT/MT

Reinforcement and (2) (2)

Support Welds

NOTES: -

1. The radiographic acceptance criteria for nonnal fluid service applies except that incon'iplete penetration and undcrout are not permitted.

2. The penetrant and magnetic particle test acceptance criteria shall be in accordance with B31.3 para. 344.4, except that no cracks are permitted.

3. A 5 % random in-process examination shall be performed in lieu of RT in accordance with ASME B31.3, Para. 341.4.1 & 344.7.

4. Black cells include Rm. No's. P-102, 104,106, 108, 109, 111, 112, 113, 114 & 116 in'the PT Building and Rm. No's. H-B005A, B032, B014, B021,

B0005, B005A, B015, H-302 & H-308 in the HLW Building.

LEGEND:

RT - Radiographic Examination, PT/MT-- Liquid Penetrant or Magnetic Particle Exami ation, VT -Visual Examination
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APPENDIX P

Reboiler Skids and Preliminary Nozzle Loads
At Grayloc Connections
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APPENDIX P

FEP I TLP Large Bore Reboiler Connector Loads

System Force Moment
Mai Resultant Shear Torsion Resuhant Bending

I-b Ibi ft-ibf ft-lbr

24-Inch -

AREA 17S TLP 6400 15400 4300 33900

AREA 17D TLP 11600 13900 31400 24000
AREA 26S FEP 2100 8200 17100 30800
AREA 2D FEP 14600 9900 19100 29300

AREA 27S FEP .2100 8200 17100 30800

AREA_27D FEP 14600 9900 19100 - 29300

18-Inch

- AREA 17ST TLP 7600 3700 .9D0 6900

AREA .26ST fER - 6700. 4S00 .4600. 1.1000

AREA 27ST FEP 6700 4900 4600 11000

S - Suction D - Discbarge ST - Steam

ST

* The loads displayed in the table above are taken from unchecked / preliinary calculations. Loads

occur at hub interface as shown in figure above'

P-4
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APPENDIX Q

Reboilers and Recirculation Pumps Layout
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Manufacturers Standard Coating Data Sheet
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Manufacturers Standard Coating Data Sheet
The SELLER proposes the following Manufacturers Standard (Mfg. Std.) or alternate coating system that is
suitable for the exposure conditions of steel items and equipment in radiation and non-radiation areas.

1. Equipment Description:
A. Tag Number
B. Part(s) i.e. skirt, shell, channels, lugs, etc.*
C. Design/Operating Temperatures, designate "F or *C........ ............ *F C
D. Does Equipment Receive Steam out (Yes/No), Temperature OF 0C
E. Insulated/Uninsulated
F. Fireproofing (Yes/No)
G. Carbon Steel (CS), Stainless Steel (SS), other (List)
Seller:
SurfacePreparation: SSPC No.Profile
Coating System Designation: (Code)

First Coat
A. Type of Coating............
B. Coating MfgJNo.** .....
C. Dry Film Thickness

(Min/Max in mils)/(pm)
D. Wet/Film Thickness

(Min/Max in mils)/(pm)
E. Curing Method..............
F. Color..............................
G. Dry to Recoat ..............
H. Pot Life.........................
L. Thinner /%.....................
Total DFT of System: (Mils/pm)(Min/Max)................
Material Storage: Temperature Requirements (Min/Max)..

Second Coat Third Coat

/ Min.
/

7. Shelf Life:............................................,................................................................................... -. M onths
S. Application Environmental Limits:

A. Temperature Ambient and Surface (Min/Max)........... /
B. Hum idity (Min/M ax)...................................................................................................
C. Dew Point 5*F above surface temp. (Yes/No)..............................................................

9. Protection of surfaces that will be inaccessible after equipment installation (such as underside of
base plates, interior of fans, vessels or equipment housings)

10. Rust Preventative for machined faces: (**Mfg./No.)

11. Quantity of touch-up coating supplied:

12. Additional information: (attach extra page as necessary)

* Use additional copies of this form for each part described in I above that requires a different coating system. A
completed copy of this data sheet shall be submitted to CONTRACTOR/BUYER with the initial vendor data
submittal.

** Include manufacturers technical data sheets and MSDS' for each proposed coating, preservative & solvent

Page S-2
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T.1 Recirculation Pump Remote Connector Design Inputs

Design Input #1: The Hanford connector loads are 2000 lbs resultant force and 2900 ft-lbs resultant
moment.

Design Input #2: See attached reference # 2 for Staubli connector drawings. It is recommended to use
connector types as shown on drawings S-01162803-A and S-0 1142503-A for power and signal. Also
see sketches provided in this section T. 1 for additional design inputs. The Staubli connector force
requirement is 400 lbf in any direction.

Design Input #3: For seal water and grease connections, the male plug located on the pump seals which
has been called out as a Staubli part number RBE 19.6204/IC will change to Staubli part number N 011
612 04. See sketches # S-01249904-F, # S-00122805-A, # S-00 119705-B, and S-11 1610-04-D
provided in this section. The Staubli Fluids Connector shall use Keying #35 for for the seal water and
grease connnection.

Design Input #4: Remote impact wrench specification on studs
a) Loosen 750 ft-lbs
b) Tighten 400 ± 25 ft-lbs
c) Range 100 - 400 ft-lbs

Design Input #5: Recirculation pump shall be designed to incorporate remote grease application to
thrust bearing.

Page T-2
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M LDDP [L@&Ul@L

CL Remotely operated fluid connector for radioactive environment designed to allow a high number of keying
> possibilities set on site.

LO 13

, u

1. The three sets of opposed flats on the female housing allow the manipulator jaws to grab and index the
0 connector during operation.

2. The staged guiding helps in addressing the misalignment between the male and female connector.

3. The visual pre-guiding helps the operator to position the indexation. -

4. The indexation operates before the safety keys,

5. The safety keying will then allow. connection only if the female connector configuration matches the.male
one. (picture 2: safety keying, picture 3: purple screw unmatches the gray one)

6. The connection can now be completed by the automatic locking mechanism (no need to operate the
looking mechanism during connection). Once the indexing is made the connectors can be pushed using
the flat area located on the elbow.

000

1/4

This document is the exclusive property Written :Pastore Le : 28/01/05 Checked : Chappaz Le 28/01/05
of STAUBLI Corp. it is forbidden to use - - -O
or comunicate the Information of this 11161004 D
document without written authorization.



Directly push the release button for disconnection.

The connector will supply a total number of 35 non-interchanigeable keys. The operator assembling the male-and
female connector sets all keys on site.

* Male connector (plug) setting is described on picture 1 and 3. 3 screws take place among 7
possible locations (location number engraved on the body).

" Female connector (socket) setting works the opposite way using screws taking place in the
remaining locations (location number engraved on the body).
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* Female connector (socket) has a male JIC DASH12 threaded end fitting. A rotating 90*
backshell assembly allows a free angular positionning according to the 2 rotations axis (See
picture 4)

* Male connector (plug) has a female threaded connection with a 3/4" NPT.

@@@T t@&P
Disconnected plug will be protected with a dust cap.
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Mechanical connector is 316L stainless steel with ethylene propylene soft O-ring seals.9
0-
cc
I- U

0.
0 E2

0

LUJ
2~ E~

Li.

-250C + 150*C (-4*F up to 302*F)

unvalved

unvalved (straight through bore)

STAUBU G 0 lubricant (validated for use in nuclear
environment by E.D.F)

0.550 Kg (1.25 Lb)

1.800Kg (3.97 Lb)

0.300 Kg (0.66 Lb)

8ON (without pressure)

90N (without pressure)

Manufacturer's name, part number and week and year of
manufacturing engraved on male and female connectors

Single unit in sealed plastic bag.

Ni4m connecto
N 011 611 04 Female connector
N 011 612 04 Male connector
N 001 130 05 Male connector dust cap

Stiubli reserves the right to modify product without prior notice.
This technical data sheet has been issue for a given job; theretbne this document cannot be reproduced nor
disclosed without StaubIi's written authorization.
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" Working temperature

* Socket valving

* Plug valving

Seals lubrication

* Plug weight

* Socket weight

* Dust cap weight

* Connection strength

* Disconnection strength

* Identification

* Packaging
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24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

T.2 Reboiler Grayloc Backing Plate

Design Input: It is acceptable design that the Grayloc backing plates for the 24" diameter process inlet
of the reboilers FEP-RBLR-00001A/1B and TLP-RBLR-00001 can be installed after reboiler has after
reboiler has been transported through airlock (inside hotcell). Furthermore, the Grayloc backing plate
for the 18" diameter steam inlet of the reboiler TLP-RBLR-00001 can also be installed after the TLP
reboiler has been through airlock.

T.3 Floor loading

Design Input: The uniform load is defined as floor loading transmitted by the skid to the floor without
spreading of the load out through the supporting concrete slab. The floor loadings listed in the table
below has been determined to be acceptable.

Allowable Uniform Floor Loading Directly Under Skid Footprint

Equipment Location Weight Skid Foot Print Uniform Load
(Operating + Floor Area (Operating)

Skid) (ft2) (lbs/ft2)
Obs)

FEP-SEP-00001A J : 8-9 134,500 400 336
(0'-0")

FEP-SEP-00001B J: 10-11 134,500 400 336
(0'-0") _

TLP-SEP-00001 D: 18 134,500 400 336
(0'-0")

FEP Condenser Skid A K-L: 8 70,000 179 391
(56'-0")

FEP Condenser Skid B K-L : 10-11 70,000 179 391
(56'-0")

TLP Condenser Skid D-E: 19-20 70,000 179 391
(56'-0")

FEP-VSL-00005 M: 7-8 45,100 66 683
(0'-0")

TLP-VSL-00002 B : 24-25 24,000/4 1 6000
(0'-0")

AFR-TK-00001 G-H: 9-10 24,000 40 600
(77'-0")

AFR Pump Skid G-H: 9-10 415 12 35
(77'-0") 1

Note: Uniform load (lbs/f) = Total Equipment Weight (lbs) / Foot Print Area (ft2)

Page T-15
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

T.4 Surface Finish for Equipment in the Hot Cell

Design Input #1: A surface finish of 125 micro-inches is required for non-rotating parts such as
reboiler, support stands, recirculation pump, recirculation piping, and lifting yokes. The surface finish of
125 micro inches shall be applied to machined surfaces not all surfaces

Design Input #2: A surface finish of 63 micro-inches is required for rotating parts such as pump shaft
and impeller.

T.5 Manipulator Capability for Separator Vessel Head Crane

Design Input: There will be no manipulator capability for the crane on the 56-ft elevation for separator
vessel head removal. The current plan is to install a monorail and hoist when there is a need to replace
separator demister pads.

T.6 Axial Flow Pump ASDs

Design Input: The ASDs for FEP-PMP-00009A/9B will be installed in the MCC room P-417 on the 77'-
0" elevation and the ASD for TLP-PMP-00009 will be installed in the MCC room P-0315 on the 56'-0"
elevation. These MCC rooms are designed as R2/C2 as shown on the drawings 24590-PTF-POIT-00003
and 24590-PTF-POIT-00004. The temperature range for these MCC rooms is between 59-113 'F and
the humidity range of 5 - 85 %.

T.7 Instrumentation

Design Input #1 - Final Instrument Location Drawings:

Seller is no longer required to provide instrument location and mounting information on the datasheet.
Instrument location and mounting information will be completed by Buyer as required on the data
sheets.

Design Input #2 - BNI Instrument Details:

Seller is no longer required to provide loop drawings that include schematic and wiring information.
BNI will use Set Route and Intools for wiring information. For the 60% design stage, Seller is not
required to provide environmental criteria, manufacturer or manufacturer's model number since they will
be addressed at the 90% design milestone. Seller shall provide the following I&C information at 60%
design:

1) An Instrument Index that includes the type of instrument, service description, calibration range, tag
number, signal type, P&ID number and data sheet number.

2) Data Sheets as supplied with the contract package completed with as much information as is available,
including tag numbers, calibration range, instrument range and specific process parameters, etc.

3) Logic diagrams which complement the system description.

Page T-16
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24590-PTF-3PS-MEVV-TOOO1, Rev. 2
Forced Circulation Vacuum Evaporator System

T.8 Off-gas vivine Condenser Intra-Skid Pining

Design Input: No insulation is required for off-gas piping and condenser intra-skid piping. These pipes
are in restrictive rooms where no personnel enter during evaporator system operations.

T.9 Separator Vessels

Design Input #1: Separator Vessel Lower Frame:

No internal components are allowed except the use of Nelson studs on the lower ten inches of the inside
surface. Seller shall provide minimum amount of grouting requirements to provide adequate stiffness for
the lower frame of solid ring of 18-inches high and 19-feet square

Design Input #2: External Ring for Spray Nozzles:

Seller shall design and provide external rings for both the upper and lower demister pad spray nozzles.
These external rings shall be connected together to provide an accessible connection at approximately
48'-0" plant elevation.

T.AO FEP Condensate vessel

Design Input: Seller shall provide a separate FEP condensate vessel support ring plate to interface
properly with floor embeds. The ring plate will be field welded to embedded plates on both sides.
Vessel skirt will be filed welded to ring plate at exterior face only with partial penetration and fillet
welds.

T.11 Equivalent Lengths for Centrifugal Pumps

The piping equivalent length is provided on the table below for pump sizing calculation. Please be
advised that the bounding values have incorporated the line size changes. However, the flow resistance
due to flow restriction orifice, backpressure control valve, discharge spray nozzle has not incorporated
into the bounding values because they are to be sized by Seller. Seller shall include these flow resistance
in their pump sizing calculation.

For discharge lines from pumps TLP-PMP-00002A/B to separator vessel (TLP-SEP-00001) and from
pumps FEP-PMP-00006A/B, FANP shall also add a flow resistance of 5 psi due to Millipore filter in the
calculation. For discharge line from TLP-PMP-OOOOSA/B to sampler, Seller shall also include sample
delivery pressure of 5 psig.
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

T.12 Equlvalent Lengths for Roth Transfer Station Pump

The equivalent length is provided in the table below:

Description From To Bounding values (ft)
EQ. L ABL

Disehar FEP A SKID 9A Pump SCW Storage Tank 2200 60
Discharge FEP A SKID 9A Pump Steam Cond. Skid 6A 600 80
Discharge FEP B SID 9B Pump SCW Storage Tank 2000 60

Discharge FEP B SKID 9A Pump Steam Cond. Skid 6B 700 80
Dsharg TLP SKID Pump SCW Storage Tank 720 60.
Discharge FEP B SKID 9A Pump Steam Cond. Skid 8 1130 100

T.13 Standard Kick-Off Plate

Design Input: Buyer will provide Seller 2" and 4" PUREX nozzle with square standard kick-off plate
per drawing 24590-WTP-M61-P23T-00040 for FEP/TLP reboilers.

24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

APPENDIX V

FEP/TLP EVAPORATOR SYSTEM COMPOSITE ANALYSES
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

V1. Seller shall perform a coupled dynamic analysis of each evaporator system (using stick models
to represent all components, including the piping/process jumper, vessels, frames and pumps) to
qualify the recirculation piping/process jumper, and offgas piping. Seller shall provide vessel
nozzle loads, Grayloc loads, and all piping/jumper support interface loads. The evaporator system
model shall include the separator vessel on its frames, reboiler in its frame, recirculation pump on
its frame, all interconnecting large bore piping/jumpers but excluding branch piping, offgas
piping, primary condenser and condenser frame (not including the vacuum system and other
attachments).

V2. The coupled dynamic analysis shall be performed using the revised ISRS curves (provided in
this appendix) and shall account for the seismic differential movement between 0' floor, 56' floor,
and 77' floor (provided in this appendix). Requirements for determining the percent critical
damping for the couple dynamic analysis is provided in ASCE Std 4 Section 3.1.5 "Modeling of
Damping".

V3. All piping dimensions, weights (including grayloc/guide assemblies), and support locations
(including fixity) for each evaporator system are provided on the Isometric drawings included in
this appendix shall be used as the design inputs for the coupled dynamic analysis.

V4. Although Seller has provided estimated process temperatures for various system condition
and components, Seller shall define and use the maximum operating temperature in lieu of design
temperature for each evaporator system.

V5. See attachment #5 for FEP/TLP recirculation pump frame conceptual designs. Seller is
responsible for qualifying all support structures above 1'-4" in elevation, including all interface
plates, bolts, nuts, and dowel pins for reboiler support frame and pump support frame. Seller is
responsible for providing all final frame member sizes and configuration, all weld and joint
designs, dowel / bolting configuration, quantity of bolts /nuts, and frame calculations to be
submitted to Buyer for review. Location of dowels and location / quantity of bolts shall be
provided to Buyer for review and permission to proceed.

V5.1 Top of concrete filled steel frame elevation will be 1'-4"

V5.2 Concrete filled steel frame will be rigid, e.g. 33 hz or greater

V5.3 Top of sole plate shall be 2'-2" in plant elevation for pump support. Top of sole plate for
reboiler shall be 2'-2 5/16". Bottom of pump support and reboiler support frame shall be
designed to interface with the corresponding sole plate without the use of shims.

V5.4 Seller shall qualify structural steel between '-4" and 2'-2" or 2'-2 5/16". Seller must
design all weld joints and provide all weld details to Buyer. Buyer will be responsible for
remotability interface and fabrication drawings.

V5.5 There will be two 4" diameter Dowel Pins per frame (opposing corners) as shown on
drawings which will take the shear loads. The 4" diameter dowel pin is an assumption. Seller
is responsible to verify and size the dowel pin diameter with actual loads. All Dowel pin
material shall be ASTM A582 Type 416.
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V5.6 Seller shall qualify all plates, structural steel, dowel pins, the bolting interface, and all
weld joint designs.

V5.7 Initial assumption, there are two bolts per plate. Bolts shall be 1 1/4" - 8 ACME - 2G.
Stud material shall be ASTM A564 Type 630 condition H1150 and Nut material shall be
ASTM A194 Grade GR 8S. Seller is to determine quantity and configuration for studs. Stud
location shall be submitted to Buyer for review and permission to proceed. Note: Tightening
torque from impact wrench is 400 ft-lbs ± 25%. Loosening torque from impact wrench is 700
ft-lbs ± 25%. Tightening and loosening torques are not adjustable, or variable over time.

V5.8 Seller shall qualify recirculation pump frame. Seller must design all weld joints and
provide all weld details to Buyer. Seller shall provide detail design of the frame in the form of
a drawing that includes member sizes, configuration and weld design. The drawing shall be
sufficient for Buyer to solicit a fabricator who can generate fabrication drawings. Buyer will
be responsible for remotability interface for pump frame.

V6. Seller shall perform detailed Finite Element Analysis uncoupled dynamic analysis using
revised ISRS curves (provided in this appendix) of individual SC-I/SC-H vessel/equipment
(including recirculation pumps) of each evaporator system. Internal components, supports, and
piping systems shall be analyzed the same as the parent vessel/equipment.

V7. The report(s) shall be officially submitted to Bechtel for review per G321-E Category 8.0. The
report(s) shall include pipe/jumper stress, nozzle loads, Grayloc loads, all piping/jumper support
interface loads, pipe support design recommendations, and results of the coupled dynamic
analysis of each evaporator system and FEA dynamic analyses for individual SC-I/SC-II
components. Seller shall use the "SC-I/il Seismic Analysis Qualification and FEA Report Check
List" provided in attachment #6 to document required data in their reports.

V8. Listed below are design inputs to be used

V8a. See Attachment #3 for 24" grayloc/guide assemblies design inputs provided on the
isometric sketches.

V8b. Revised In-Structure Response Spectra curves (see Attachment #1)

0 RGM ISRS Figures 37,38, 67,68, and 24E for separator vessel (FEP-SEP-
00001A/B &TLP-SEP-00001)

0 RGM ISRS Figures 37,38, and 121 for FEP condenser skids (FEP-SKID-
00001A/B)

0 RGM ISRS Figures 37,38, 40,41, and 115 for TLP condenser skid (TLP-SKID-
00001)

a RGM ISRS Figures 21E, 22E, and 24E for reboilers (FEP-RBL-00001A/B & TLP-
RBLR-00001). If the equipment support is not rigid, it shall be simulated or
duplicated in the equipment seismic analysis model.

0 RGM ISRS Figures 21E, 22E, and 24E for recirculation pumps (FEP-PMP-
00009A/B & TLP-PMP-00001). If the equipment support is not rigid, it shall be
simulated or duplicated in the equipment seismic analysis model.
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" RGM ISRS Figures 6E, 7E, and 149 for off-gas piping FEP-PU-00001 and FEP-
PU-00005 support hangers.

" RGM ISRS Figures 6E, 7E, and 137 for off-gas piping TLP-PU-00002 support
hangers

V8c. BNI TLP Coupled Structural Analysis Draft Report (See Attachment #2)

V8d. FEP/TLP Evaporator recirculation Isometrics and Mid Roller details (see
Attachment #3)

V8e. Nozzle loading for separator vessels shall be based on actual values as listed in tables
1, 2, and 3 of Attachment #4. The Seller shall use the actual nozzle load values instead of
the values shown in the table in Appendix A of the Pressure Vessel Design and Fabrication
Specification, 24590-WTP-3PS-MVOO-TOOO1. The thermal reduction factor found in
24590-WTP-3PS-MVOO-TOO01, Section 3.7.4, shall not be applied. The nozzle load for
separator vessel offgas outlet nozzle (N04), discharge nozzle (N10) and inlet nozzle (N1)
shall be per Seller's design & qualification using the results of the coupled FEA. Nozzle
loads for separator vessel bubblers (NO1, N02, N03, N08, N09, N21, N27, and N28) due to
hydrogen accumulation are not available and will be provided later.

V8f. Nozzle loading for condenser vessels (FEP-COND-00001A/1B/2A/2B/3A/3B and TLP-
COND-00001/2/3) shall be based on nozzle design loads for non-black cell vessels provided
in table 4 of Attachment #4. The Seller shall use these nozzle load values instead of the
values shown in the table in Appendix A of the Pressure Vessel Design and Fabrication
Specification, 24590-WTP-3PS-MVOO-TOO01. The thermal reduction factor found in
24590-WTP-3PS-MVOO-TOO01, Section 3.7.4, shall not be applied. The primary condenser
offgas inlet nozzle (NOt) shall be per Seller's design and qualification using the results of
the coupled FEA.

V8g. Nozzle loading for reboiler vessels (FEP-RBLR-OOOO1A/1B and TLP-RBLR-00001)
shall be based on nozzle design loads for non-black cell vessels provided in Table 4 and
Table 5 (for steam nozzle N03) of Attachment #4. The Seller shall use these nozzle load
values instead of the values shown in the table in Appendix A of the Pressure Vessel Design
and Fabrication Specification, 24590-WTP-3PS-MVOO-TOO01. The thermal reduction
factor found in 24590-WTP-3PS-MVOO-TOO01, Section 3.7.4, shall not be applied. The
reboiler process inlet nozzle (NO1) and outlet nozzle (N02) shall be per Seller's design and
qualification using the results of the coupled FEA.

V8h. Nozzle loads for recirculation pumps shall be per Seller's design & qualification using
the results of the coupled FEA.

V8i. For TLP-SEP-00001,

a. The relative floor movement at location Row D/Column 18 at elevation 0' to
location Row D/Column 18 at elevation 56' is: 0.06" EW; 0.23" NS, and 0.03"
vertical

b. The relative floor movement at location Row D/Column 18 at elevation 77' to
location Row D/Column 18 at elevation 56' is: 0.04" EW; 0.12" NS, and 0.12"
vertical
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V8j. For FEP-SEP-00001A,

a. The relative floor movement at location Row J/Column 8.8 at elevation 0' to
location Row J/Column 8.8 at elevation 56' is: 0.06" EW; 0.20" NS, and 0.08"
vertical

b. The relative floor movement at location Row J/Column 8.8 at elevation 77' to
location Row J/Column 8.8 at elevation 56' is: 0.04" EW; 0.08" NS, and 0.12"
vertical

V8k. For FEP-SEP-OOOO1B

a. The relative floor movement at location Row J/Column 10.5 at elevation 0' to
location Row J/Column 10.5 at elevation 56' is: 0.06" EW; 0.21" NS, and 0.05"
vertical

b. The relative floor movement at location Row J/Column 10.5 at elevation 77' to
location Row J/Column 10.5 at elevation 56' is: 0.05" EW; 0.09" NS, and 0.11"
vertical

V8L. FEP/TLP recirculation pump frame conceptual design (See attachment #5).
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ATTACHMENT #1

Revised ISRS Curves
(Ref. CCN 128490 and CCN 138088)
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Figure 37
SLAB-WALL JOINT East-West Responses
Elevation 54 Ft.
Line 12.5 & H
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S_PTWW037.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 37
SLAB-WALL JOINT East-West Responses
Elevation 54 Ft.
Line 12.5 & H

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freq. Accel. Freq. Accel.

0.1098 0.0314 0.1098 0.0288 0.1098 0.0276 0.1098 0.0268 0.1098 0.0261 0.1098 0.0248 0.1098 0.0232

0.115 0.0359 0.115 0.0331 0.115 0.0315 0.115 0.0301 0.115 0.029 0.115 0.0275 0.115 0.0254

0.1204 0.041 0.1204 0.0383 0.1204 0.0367 0.1204 0.0353 0.1204 0.034 0.1204 0.0316 0.1204 0.0288
0.1262 0.046 0.1262 0.0427 0.1262 0.0408 0.1262 0.0389 0.1262 0.0373 0.1262 0.0344 0.1262 0.0312

0.1322 0.0489 0.1322 0.0443 0.1322 0.0422 0.1322 0.0403 0.1322 0.0386 0.1322 0.0356 0.1322 0.0321

0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0403 0.1385 0.0386 0.1385 0.0356 0.1385 0.0321

0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0403 0.1451 0.0386 0.1451 0.0356 0.1451 0.0321

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0403 0.152 0.0386 0.152 0.0356 0.152 0.0321

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0403 0.1592 0.0386 0.1592 0.0356 0.1592 0.0324

0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0403 0.1668 0.0384 0.1668 0.0362 0.1668 0.0351

0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.0409 0.1748 0.0404 0.1748 0.0394 0.1748 0.0379

0.1831 0.0518 0.1831 0.0463 0.1831 0.0454 0.1831 0.0447 0.1831 0.044 0.1831 0.0426 0.1831 0.0405

0.1918 0.0521 0.1918 0.0505 0.1918 0.0495 0.1918 0.0485 0.1918 0.0476 0.1918 0.0458 0.1918 0.0437

0.2009 0.0569 0.2009 0.0549 0.2009 0.0536 0.2009 0.0525 0.2009 0.0514 0.2009 0.0497 0.2009 0.0474

0.2105 0.0708 0.2105 0.0601 0.2105 0.0587 0.2105 0.0574 0.2105 0.0562 0.2105 0.054 0.2105 0.0517

0.2205 0.091 0.2205 0.0714 0.2205 0.0643 0.2205 0.0624 0.2205 0.061 0.2205 0.0586 0.2205 0.0558

0.231 0.1079 0.231 0.0908 0.231 0.0814 0.231 '0.0735 0.231 0.0672 0.231 0.0631 0.231 0.0594

0.242 0.1195 0.242 0.0993 0.242 0.0884 0.242 0.0793 0.242 0.0716 0.242 0.0666 0.242 0.062

0.2535 0.1204 0.2535 0.0993 0.2535 0.0884 0.2535 0.0797 0.2535 0.0755 0.2535 0.0695 0.2535 0.0658

0.2656 0.1204 0.2656 0.0993 0.2656 0.0923 0.2656 0.088 0.2656 0.084 0.2656 0.0769 0.2656 0.0687

0.2783 0.1255 0.2783 0.1097 0.2783 0.1008 0.2783 0.095 0.2783 0.0907 0.2783 0.0836 0.2783 0.0755

0.2915 0.1424 0.2915 0.1248 0.2915 0.1148 0.2915 0.106 0.2915 0.0982 0.2915 0.0888 0.2915 0.0813

0.3054 0.1424 0.3054 0.1248 0.3054 0.1152 0.3054 0.1069 0.3054 0.0996 0.3054 0.091 0.3054 0.0842

0.3199 0.1424 0.3199 0.1248 0.3199 0.1152 0.3199 0.1069 0.3199 0.0996 0.3199 0.091 0.3199 0.0847

0.3352 0.1711 0.3352 0.1346 0.3352 0.1186 0.3352 0.1069 0.3352 0.0996 0.3352 0.091 0.3352 0.0847

0.3511 0.2174 0.3511 0.1631 0.3511 0.137 0.3511 0.1169 0.3511 0.1078 0.3511 0.0932 0.3511 0.0847

0.3678 0.2401 0.3678 0.1757 0.3678 0.1532 0.3678 0.1396 0.3678 0.1277 0.3678 0.108 0.3678 0.0887

S_PTWW037.grf
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0.3853 0.2401 0.3853 0.1802 0.3853 0.1621 0.3853 0.1466 0.3853 0.1334 0.3853 0.1123 0.3853 0.0951
0.4037 0.2401 0.4037 0.1853 0.4037 0.165 0.4037 0.1482 0.4037 0.1342 0.4037 0.1165 0.4037 0.0995
0.4229 0.2401 0.4229 0.1853 0.4229 0.165 0.4229 0.1498 0.4229 0.1383 0.4229 0.122 0.4229 0.1052
0.4431 0.2697 0.4431 0.1872 0.4431 0.1712 0.4431 0.1571 0.4431 0.1446 0.4431 0.1243 0.4431 0.1052
0.4642 0.2697 0.4642 0.1964 0.4642 0.1791 0.4642 0.1638 0.4642 0.1504 0.4642 0.128 0.4642 0.1176
0.4863 0.2697 0.4863 0.2048 0.4863 0.1795 0.4863 0.1638 0.4863 0.1504 0.4863 0.1397 0.4863 0.1335
0.5094 0.3933 0.5094 0.2804 0.5094 0.2338 0.5094 0.2006 0.5094 0.1758 0.5094 0.1597 0.5094 0.1485
0.5337 0.498 0.5337 0.3467 0.5337 0.2831 0.5337 0.2392 0.5337 0.2125 0.5337 0.1765 0.5337 0.159
0.5591 0.498 0.5591 0.3467 0.5591 0.2831 0.5591 0.2392 0.5591 0.2173 0.5591 0.1897 0.5591 0.1607
0.5857 0.498 0.5857 0.3467 0.5857 0.2831 0.5857 0.2392 0.5857 0.21731 0.5857 0.1897 0.5857 0.1683
0.6136 0.498 0.6136 0.3467 0.6136 0.2856 0.6136 0.2598 0.6136 0.2393 0.6136 0.2082 0.6136 0.1768
0.6428 0.5114 0.6428 0.3731 0.6428 0.3181 0.6428 0.2803 0.6428 0.2522 0.6428 0.2127 0.6428 0.1768
0.6734 0.5114 0.6734 0.3731 0.6734 0.3249 0.6734 0.296 0.6734 0.2724 0.6734 0.236 0.6734 0.1983
0.7055 0.5114 0.7055 0.3731 0.7055 0.3249 0.7055 0.296 0.7055 0.2724 0.7055 0.236 0.7055 0.2086
0.7391 0.5114 0.7391 0.3731 0.7391 0.3249 0.7391 0.296 0.7391 0.2724 0.7391 0.239 0.7391 0.2174
0.7743 0.528 0.7743 0.3894 0.7743 0.3374 0.7743 0.3002 0.7743 0.2812 0.7743 0.2527 0.7743 0.2293
0.8111 0.5842 0.8111 0.3894 0.8111 0.3513 0.8111 0.3253 0.8111 0.3078 0.8111 0.2783 0.8111 0.2431
0.8407 0.5842 0.8497 0.4479 0.8497 0.4022 0.8497 0.367 0.8497 0.3388 0.8497 0.2955 0.8497 0.2503
0.8902 0.5842 0.8902 0.4479 0.8902 0.4022 0.8902 0.367 0.8902 0.3388 0.8902 0.2955 0.8902 0.2503
0.9326 0.8989 0.9326 0.6071 0.9326 0.5073 0.9326 0.4398 0.9326 0.3912 0.9326 0.3262 0.9326 0.2684
0.977 0.8989 0.977 0.6071 0.977 0.5073 0.977 0.4541 0.977 0.4086 0.977 0.3405 0.977 0.2839

1.0235 0.8989 1.0235 0.6071 1.0235 0.5073 1.0235 0.4541 1.0235 0.4086 1.0235 0.3559 1.0235 0.3074
1.0723 0.8989 1.0723 0.6169 1.0723 0.5578 1.0723 0.512 1.0723 0.4768 1.0723 0.4199 1.0723 0.3581
1.1233 1.1502 1.1233 0.6991 1.1233 0.614 1.1233 0.5663 1.1233 0.5238 1.1233 0.4629 1.1233 0.4004
1.1768 1.1502 1.1768 0.7013 1.1768 0.6178 1.1768 0.574 1.1768 0.5383 1.1768 0.4888 1.1768 0.4326
1.2328 1.1502 1.2328 0.7596 1.2328 0.6754 1.2328 0.6064 1.2328 0.5615 1.2328 0.5147 1.2328 0.4624
1.2916 1.4068 1.2916 0.9098 1.2916 0.7736 1.2916 0.6645 1.2916 0.6073 1.2916 0.5502 1.2916 0.4952

1.353 1.4068 1.353 0.9837 1.353 0.8352 1.353 0.7185 1.353 0.6331 1.353 0.5866 1.353 0.5279
1.4175 1.4068 1.4175 0.9837 1.4175 0.8352 1.4175 0.7185 1.4175 0.6595 1.4175 0.6157 1.4175 0.5573
1.485 1.4068 .1.485 0.9837 1.485 0.8352 1.485 0.7185 1.485 0.6887 1.485 0.6451 1.485 0.5868

1.5557 1.4068 1.5557 0.9837 1.5557 0.8352 1.5557 0.7621 1.5557 0.7323 1.5557 0.6811 1.5557 0.6154
1.6298 1.6671 1.6298 1.0185 1.6298 0.8939 1.6298 0.8172 1.6298 0.764 1.6298 0.7078 1.6298 0.6397
1.7074 1.6671 1.7074 1.0185 1.7074 0.9033 1.7074 0.8484 1.7074 0.8 1.70741 0.7196 1.7074 0.6548
1.7887 2.06 1.7887 1.175 1.7887 1.1351 1.7887 0.9877 1.7887 0.8836 1.7887 0.7359 1.7887 0.6657
1.8738 2.06 1.8738 1.175 1.8738 1.1351 1.8738 0.9877 1.8738 0.8836 1.8738 0.767 1.8738 0.691
1.963 2.06 1.963 1.175 1.963 1.1351 1.963 0.9877 1.963 0.8836 1.963 0.7893 1.963 0.7111

2.0565 2.06 2.0565 1.175 2.0565 1.1351 2.0565 0.9877 2.0565 0.8836 2.0565 0.809 2.0565 0.7233
2.1544 2.06 2.1544 1.175 2.1544 1.1351 2.1544 0.9877 2.1544 0.9145 2.1544 0.8248 2.1544 0.7233
2.257 1.7633 2.257 1.175 2.257 1.1351 2.257 0.9877 2.257 0.9145 2.257 0.8248 2.257 0.7233
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2.3645 1.7905 2.3645 1.1812 2.3645 1.1351 2.3645 0.9877 2.3645 0.9145 2.3645 0.8248 2.3645 0.7233

2.4771 1.7905 2.4771 1.2641 2.4771 1.1351 2.4771 0.9877 2.4771 0.9145 2.4771 0.8248 2.4771 0.7363
2.595 1.7905 2.595 1.2669 2.595 1.1351 2.595 0.9877 2.595 0.9145 2.595 0.8248 2.595 0.7588

2.7186 1.7905 2.7186 1.2669 2.7186 1.1351 2.7186 0.9877 2.7186 0.9145 2.7186 0.8512 2.7186 0.7851
2.848 1.7905 2.848 1.2669 2.848 1.1351 2.848 0.9964 2.848 0.9535 2.848 0.8827 2.848 0.8066

2.9836 1.7027 2.9836 1.2669 2.9836 1.1351 2.9836 0.9964 2.9836 0.9535 2.9836 0.8849 2.9836 0.8127
3.1257 1.6996 3.1257 1.2669 3.1257 1.1351 3.1257 0.9964 3.1257 0.9535 3.1257 0.8849 3.1257 0.8201
3.2745 1.6283 3.2745 1.2808 3.2745 1.2073 3.2745 1.0843 3.2745 0.9787 3.2745 0.885 3.2745 0.8282

3.4305 1.8505 3.4305 1.2808 3.4305 1.2545 3.4305 1.1266 3.4305 1.0213 3.4305 0.9111 3.4305 0.8401

3.5938 2.0228 3.5938 1.2808 3.5938 1.2545 3.5938 1.1266 3.5938 1.0213 3.5938 0.9346 3.5938 0.8563
3.7649 2.0228 3.7649 1.2808 3.7649 1.2545 3.7649 1.1266 3.7649 1.0213 3.7649 0.9346 3.7649 0.8595
3.9442 2.0228 3.9442 1.2808 3.9442 1.2545 3.9442 1.1266 3.9442 1.0213 3.9442 0.9409 3.9442 0.8595
4.132 2.0228 4.132 1.2808 4.132 1.2545 4.132 1.1266 4.132 1.0213 4.132 0.9409 4.132 0.8598

4.3288 2.0228 4.3288 1.2808 4.3288 1.2545 4.3288 1.1266 4.3288 1.0265 4.3288 0.9503 4.3288 0.8598
4.5349 2.0228 4.5349 1.3256 4.5349 1.2545 4.5349 1.2184 4.5349 1.1271 4.5349 0.987 4.5349 0.8598
4.7508 2.0228 4.7508 1.3256 4.7508 1.2545 4.7508 1.2184 4.7508 1.1271 4.7508 0.987 4.7508 0.8598

4.977 2.0228 4.977 1.3256 4.977 1.2365 4.977 1.2184 4.977 1.1271 4.977 0.987 4.977 0.8598
5.214 2.0228 5.214 1.3256 5.214 1.2365 5.214 1.2184 5.214 1.1271 5.214 0.987 5.214 0.8574

5.4623 1.9118 5.4623 1.3256 5.4623 1.2365 5.4623 1.2184 5.4623 1.1271 5.4623 0.987 5.4623 0.8452

5.7224 1.9118 5.7224 1.3256 5.7224 1.2365 5.7224 1.2141 5.7224 1.103 5.7224 0.944 5.7224 0.8044

5.9948 1.8019 5.9948 1.1437 5.9948 1.1117 5.9948 1.0649 5.9948 1.0143 5.9948 0.919 5.9948 0.8044

6.2803 1.7825 6.2803 1.1158 6.2803 1.0505 6.2803 0.9983 6.2803 0.9528 6.2803 0.8733 6.2803 0.7753
6.5793 1.7825 6.5793 1.0616 6.5793 0.9721 6.5793 0.9326 6.5793 0.8937 6.5793 0.8232 6.5793 0.7371
6.8926 1.7825 6.8926 0.9948 6.8926 0.9254 6.8926 0.8781 6.8926 0.8395 6.8926 0.7757 6.8926 0.6988
7.2208 1.7825 7.2208 0.9766 7.2208 0.8836 7.2208 0.8362 7.2208 0.7973 7.2208 0.7333 7.2208 0.6574
7.5646 1.7825 7.5646 0.9553 7.5646 0.8653 7.5646 0.7978 7.5646 0.7657 7.5646 0.7059 7.5646 0.6333
7.9248 1.7825 7.9248 0.9553 7.9248 0.8374 7.9248 0.7789 7.9248 0.7357 7.9248 0.6724 7.9248 0.6047
8.3022 1.467 8.3022 0.9256 8.3022 0.7482 8.3022 0.6811 8.3022 0.6451 8.3022 0.6114 8.3022 0.5606

8.6975 1.2634 8.6975 0.7906 8.6975 0.6976 8.6975 0.6577 8.6975 0.6254 8.6975 0.5739 8.6975 0.5206
9.1116 1.1614 9.1116 0.734 9.1116 0.6851 9.1116 0.6466 9.1116 0.6147 9.1116 0.5644 9.1116 0.5109
9.5455 0.9513 9.5455 0.6972 9.5455 0.6272 9.5455 0.5869 9.5455 0.5603 9.5455 0.5292 9.5455 0.4915

10 0.9513 10 0.6972 10 0.6272 10 0.5869 10 0.5545 10 0.5075 10 0.4672

10.4762 0.9513 10.4762 0.6972 10.4762 0.6272 10.4762 0.5869 10.4762 0.5545 10.4762 0.5075 10.4762 0.4672
10.975 0.9513 10.975 0.6972 10.975 0.6272 10.975 0.5869 10.975 0.5545 10.975 0.5075 10.975 0.4672

11.4976 0.9513 11.4976 0.6972 11.4976 0.6272 - 11.4976 0.5869 11.4976 0.5545 11.4976 0.5075 11.4976 0.4637
12.045 0.9476 12.045 0.6512 12.045 0.5986 12.045 0.559 12.045 0.529 12.045 0.4872 12.045 0.4481

12.6186 0.9476 12.6186 0.5757 12.6186 0.5238 12.6186 0.4831 12.6186 0.4585 12.6186 0.4288 12.6186 0.4166
13.2194 0.7684 13.2194 0.5197 13.2194 0.4807 13.2194 0.452 13.2194 0.4333 13.2194 0.4097 13.2194 0.3907
13.8489 0.7684 13.8489 0.5197 13.8489 0.4807 13.8489 0.4508 13.8489 0.4275 13.8489 0.3956 13.8489 0.39
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14.5083 0.7684 14.5083 0.5197 14.5083 0.4807 14.5083 0.4508 14.5083 0.4275 14.5083 0.3953 14.5083 0.3877
15.1991 0.6109 15.1991 0.462 15.1991 0.4357 15.1991 0.4127 15.1991 0.3986 15.1991 0.389 15.1991 0.3834
15.9228 0.6109 15.9228 0.4312 15.9228 0.4068 15.9228 0.3944 15.9228 0.3869 15.9228 0.3787 15.9228 0.3756

16.681 0.6109 16.681 0.4312 16.681 0.4068 16.681 0.3944 16.681 0.3869 16.681 0.3781 16.681 0.371
17.4753 0.4963 17.4753 0.3971 17.4753 0.3731 17.4753 0.3731 17.4753 0.3729 17.4753 0.3709 17.4753 0.367
18.3074 0.4963 18.3074 0.3731 18.3074 0.3686 18.3074 0.3667 18.3074 0.3656 18.3074 0.3639 18.3074 0.3615
19.1791 0.4963 19.1791 0.3752 19.1791 0.3678 19.1791 0.3639 19.1791 0.3615 19.1791 0.3592 19.1791 0.3588
20.0923 0.4216 20.0923 0.3752 20.0923 0.3678 20.0923 0.3639 20.0923 0.3615 20.0923 0.3593 20.0923 0.3585
21.049 0.4216 21.049 0.3752 21.049 0.3678 21.049 0.3639 21.049 0.362 21.049 0.3611 21.049 0.3597

22.0513 0.4216 22.0513 0.3757 22.0513 0.3701 22.0513 0.3666 22.0513 0.3643 22.0513 0.3616 22.0513 0.3597
23.1013 0.4216 23.1013 0.3757 23.1013 0.3701 23.1013 0.3666 23.1013 0.3643 23.1013 0.3616 23.1013 0.3597
24.2013 0.3898 24.2013 0.3757 24.2013 0.3701 24.2013 0.3666 24.2013 0.3643 24.2013 0.3616 24.2013 0.3597
25.3536 0.3898 25.3536 0.3757 25.3536 0.3701 25.3536 0.3666 25.3536 0.3643 25.3536 0.3616 25.3536 0.3597
26.5609 0.3898 26.5609 0.3757 26.5609 0.3701 26.5609 0.3666 26.5609 0.3643 26.5609 0.3616 26.5609 0.3596
27.8256 0.3898 27.8256 0.3593 27.8256 0.357 27.8256 0.358 27.8256 0.3585 27.8256 0.3585 27.8256 0.3579
29.1505 0.3898 29.1505 0.3593 29.1505 0.357 29.1505 0.3561 29.1505 0,3559 29.1505 0.3559 29.1505 0.3561
30.5386 0.3898 30.5386 0.3564 30.5386 0.356 30.5386 0.3557 30.5386 0.3555 30.5386 0.3552 30.5386 0.3549
31.9927 0.3898 31.9927 0.3564 31.9927 0.356 31.9927 0.3557 31.9927 0.3555 31.9927 0.3552 31.9927 0.3549
33.516 0.3588 33.516 0.3564 33.516 0.356 33.516 0.3557 33.516 0.3555 33.516 0.3552 33.516 0.3549

35.1119 0.3567 35.1119 0.3563 35.1119 0.356 35.1119 0.3557 35.1119 0.3555 35.1119 0.3552 35.1119 0.3549
36.7838 0.3557 36.7838 0.3556 36.7838 0.3555 36.7838 0.3553 36.7838 0.3552 36.7838 0.355 36.7838 0.3548
38.5353 0.3551 38.5353 0.355 38.5353 0.3549 38.5353 0.3549 38.5353 0.3548 38.5353 0.3547 38.5353 0.3546
40.3702 0.3546 40.3702 0.3545 40.3702 0.3545 40.3702 0.3544 40.3702 0.3544 40.3702 0.3543 40.3702 0.3543
42.2924 0.3541 42.2924 0.3541 42.2924 0.3541 42.2924 0.354 42.2924 0.354 42.2924 0.354 42.2924 0.3539
44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3536
46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3533
48.626 0.3531 48.626 0.3531 48.626 0.3531 48.626 0.353 48.626 0.353 48.626 0.353 48.626 0.3531

50.9414 0.3528 50.9414 0.3528 50.9414 0.3528 50.9414 0.3528 50.9414 0.3528 50.9414 0.3528 50.9414 0.3528
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Forced Circulation Vacuum Evapora stem

RPP-WTP Pretreatst Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B

North-South Responses
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-Figure 38
SLAB-WALL JOINT
Elevation 54 Ft.
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24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

S_PTWW038.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 38
SLAB-WALL JOINT North-South Responses
Elevation 54 Ft.
Line 12.5 & H

S_PTWW038.grf, e V-12

Damping 0.50% Damping 2% Dampin 3% Damping 4% Dam in 5% Damping 7% Dampin 10%
Freg. Accel. Freg. Accel. Freq. Accel. Frog. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0457 0.1098 0.0394 0.1098 0.0365 0.1098 0.0345 0.1098 0.0331 0.1098 0.0312 0.1098 0.0286
0.115 0.0556 0.115 0.0494 0.115 0.0467 0.115 0.0443 0.115 0.0422 0.115 0.0384 0.115 0.0338

0.1204 0.0648 0.1204 0.0583 0.1204 0.0546 0.1204 0.0512 0.1204 0.0481 0.1204 0.0428 0.1204 0.0365
0.1262 0.072 0.1262 0.0618 0.1262 0.0572 0.1262 0.0533 0.1262 0.0498 0.1262 0.0438 0.1262 0.0384
0.1322 0.0763 0.1322 0.0653 0.1322 0.0604 0.1322 0.0565 0.1322 0.053 0.1322 0.0471 0.1322 0.0404
0.1385 0.0786 0.1385 0.0673 0.1385 0.0609 0.1385 0.0565 0.1385 0.053 0.1385 0.0471 0.1385 0.0404
0.1451 0.0789 0.1451 0.0675 0.1451 0.0612 0.1451 0.0565 0.1451 0.053 0.1451 0.0471 0.1451 0.0412
0.152 0.0789 0.152 0.0675 0.152 0.0612 0.152 0.0568 0.152 0.0538 0.152 0.0487 0.152 0.0434

0.1592 0.0789 0.1592 0.0675 0.1592 0.0612 0.1592 0.0568 0.1592 0.0538 0.1592 0.049 0.1592 0.0442
0.1668 0.0789 0.1668 0.0675 0.1668 0.0612 0.1668 0.0568 0.1668 0.0538 0.1668 0.049 0.1668 0.0442
0.1748 0.0789 0.1748 0.0675 0.1748 0.0612 0.1748 0.0568 0.1748 0.0538 0.1748 0.049 0.1748 0.0442
0.1831 0.0789 0.1831 0.0675 0.1831 0.0612 0.1831 0.0568 0.1831 0.0538 0.1831 0.049 0.1831 0.0442
0.1918 0.0789 0.1918 0.0675 0.1918 0.0612 0.1918 0.0564 0.1918 0.0535 0.1918 0.049 0.1918 0.0442
0.2009 0.0789 0.2009 0.0675 0.2009 0.0612 0.2009 0.0564 0.2009 0.0534 0.2009 0.0483 0.2009 0.0442
0.2105 0.0737 0.2105 0.0634 0.2105 0.0597 0.2105 0.0564 0.2105 0.0534 0.2105 0.0495 0.2105 0.0481
0.2205 0.0686 0.2205 0.0626 0.2205 0.0591 0.2205 0.0563 0.2205 0.0553 0.2205 0.0536 0.2205 0.0518

0.231 0.0653 0.231 0.063 0.231 0.0616 0.231 0.0604 0.231 0.0592 0.231 0.0573 0.231 0.0552
0.242 0.0765 0.242 0.0692 0.242 0.0652 0.242 0.0639 0.242 0.0627 0.242 0.0606 0.242 0.0581

0.2535 0.1105 0.2535 0.092 0.2535 0.0827 0.2535 0.0753 0.2535 0.0694 0.2535 0.0632 0.2535 0.0604
0.2656 0.1221 0.2656 0.0955 0.2656 0.083 0.2656 0.0753 0.2656 0.0694 0.2656 0.0652 0.2656 0.0619
0.2783 0.1221 0.2783 0.0955 0.2783 0.0836 0.2783 0.0789 0.2783 0.0748 0.2783 0.0679 0.2783 0.0626
0.2915 0.1221 0.2915 0.1011 0.2915 0.0941 0.2915 0.0879 0.2915 0.0824 0.2915 0.0732 0.2915 0.0631
0.3054 0.1371 0.3054 0.1191 0.3054 0.1092 0.3054 0.1006 0.3054 0.0931 0.3054 0.0811 0.3054 0.0706
0.3199 0.1652 0.3199 0.1286 0.3199 0.1172 0.3199 0.1073 0.3199 0.0989 0.3199 0.0856 0.3199 0.0757
0.3352 0.1878 0.3352 0.1337 0.3352 0.1172 0.3352 0.1073 0.3352 0.0989 0.3352 0.0865 0.3352 0.0771
0.3511 0.2181 0.3511 0.1647 0.3511 0.1395 0.3511 0.12 0.3511 0.1078 0.3511 0.0935 0.3511 0.0785
0.3678 0.2181 0.3678 0.1647 0.3678 0.1397 0.3678 0.1283 0.3678 0.1183 0.3678 0.1047 0.3678 0.0915
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0.3853 0.2181 0.3853 0.1647 0.3853 0.147 0.3853 0.138 0.3853 0.13 0.3853 0.1166 0.3853 0.1017

0.4037 0.2181 0.4037 0.1647 0.4037 0.1478 0.4037 0.1391 0.4037 0.1314 0.4037 0.1186 0.4037 0.1044

0.4229 0.2189 0.4229 0.1647 0.4229 0.1478 0.4229 0.1391 0.4229 0.1314 0.4229 0.1186 0.4229 0.1044

0.4431 0.3472 0.4431 0.2355 0.4431 0.1923 0.4431 0.1615 0.4431 0.1413 0.4431 0.1213 0.4431 0.1119
0.4642 0.3472 0.4642 0.2355 0.4642 0.1951 0.4642 0.1751 0.4642 0.1594 0.4642 0.1384 0.4642 0.1214

0.4863 0.3472 0.4863 0.2355 0.4863 0.1951 0.4863 0.1781 0.4863 0.1665 0.4863 0.1492 0.4863 0.1273

0.5094 0.3472 0.5094 0.2355 0.5094 0.2018 0.5094 0.1893 0.5094 0.178 0.5094 0.1574 0.5094 0.133

0.5337 0.3695 0.5337 0.2689 0.5337 0.232 0.5337 0.2061 0.5337 0.1852 0.5337 0.1574 0.5337 0.133

0.5591 0.3695 0.5591 0.281 0.5591 0.2442 0.5591 0.2148 0.5591 0.193 0.5591 0.1633 0.5591 0.1435

0.5857 0.3695 0.5857 0.2873 0.5857 0.2546 0.5857 0.228 0.5857 0.2062 0.5857 0.1801 0.5857 0.1608

0.6136 0.3695 0.6136 0.2873 0.6136 0.2546 0.6136 0.228 0.6136 0.2069 0.6136 0.1894 0.6136 0.1692

0.6428 0.3817 0.6428 0.2873 0.6428 0.2546 0.6428 0.2298 0.6428 0.2121 0.6428 0.1961 0.6428 0.1762
0.6734 0.3817 0.6734 0.2976 0.6734 0.2715 0.6734 0.2487 0.6734 0.2338 0.6734 0.2138 0.6734 0.1889

0.7055 0.4491 0.7055 0.37 0.7055 0.3283 0.7055 0.2935 0.7055 0.2706 0.7055 0.2341 0.7055 0.2005

0.7391 0.5365 0.7391 0.4265 0.7391 0.3742 0.7391 0.3318 0.7391 0.2971 0.7391 0.2451 0.7391 0.2071

0.7743 0.628 0.7743 0.4729 0.7743 0.4012 0.7743 0.3465 0.7743 0.3042 0.7743 0.2469 0.7743 0.2325

0.8111 0.813 0.8111 0.4774 0.8111 0.4012 0.8111 0.3465 0.8111 0.3042 0.8111 0.2755 0.8111 0.2586

0.8497 0.813 0.8497 0.4774 0.8497 0.4012 0.8497 0.3574 0.8497 0.3295 0.8497 0.3025 0.8497 0.2836
0.8902 0.813 0.8902 0.4774 0.8902 0.4159 0.8902 0.3821 0.8902 0.3545 0.8902 0.3296 0.8902 0.3085

0.9326 1.0682 0.9326 0.63 0.9326 0.502 0.9326 0.4299 0.9326 0.3762 0.9326 0.3568 0.9326 0.3336

0.977 1.0682 0.977 0.6921 0.977 0.5678 0.977 0.4802 0.977 0.4166 0.977 0.3823 0.977 0.3564

1.0235 1.0682 1.0235 0.6921 1.0235 0.5678 1.0235 0.4802 1.0235 0.4461 1.0235 0.4083 1.0235 0.3759

1.0723 1.0682 1.0723 0.6921 1.0723 0.5678 1.0723 0.5223 1.0723 0.499 1.0723 0.457 1.0723 0.4039
1.1233 1.2235 1.1233 0.7093 1.1233 0.6072 1.1233 0.5774 1.1233 0.5491 1.1233 0.5 1.1233 0.4397

1.1768 1.2235 1.1768 0.7609 1.1768 0.6761 1.1768 0.6181 1.1768 0.5844 1.1768 0.5279 1.1768 0.4629

1.2328 1.2235 1.2328 0.7609 1.2328 0.6761 1.2328 0.6181 1.2328 0.5848 1.2328 0.5319 1.2328 0.4733

1.2916 1.38 1.2916 0.9702 1.2916 0.8115 1.2916 0.7038 1.2916 0.6261 1.2916 0.5319 1.2916 0.4757

1.353 1.5277 1.353 1.0704 1.353 0.893 1.353 0.7708 1.353 0.6847 1.353 0.5767 1.353 0.5012

1.4175 1.5277 1.4175 1.0704 1.4175 0.9317 1.4175 0.8594 1.4175 0.7938 1.4175 0.6823 1.4175 0.5606
1.485 1.5277 1.485 1.1558 1.485 1.036 1.485 0.9419 1.485 0.8621 1.485 0.7311 1.485 0.5961

1.5557 1.9994 1.5557 1.2739 1.5557 1.0575 1.5557 0.9419 1.5557 0.8621 1.5557 0.7311 1.5557 0.6097

1.6298 1.9994 1.6298 1.2739 1.6298 1.0685 1.6298 0.9942 1.6298 0.9258 1.6298 0.8095 1.6298 0.6757

1.7074 1.9994 1.7074 1.3467 1.7074 1.1921 1.7074 1.0891 1.7074 1.0073 1.7074 0.8754 1.7074 0.7234

1.7887 2.5094 1.7887 1.5259 1.7887 1.3435 1.7887 1.198 1.7887 1.0737 1.7887 0.8849 1.7887 0.7284

1.8738 2.5094 1.8738 1.5259 1.8738 1.3435 1.8738 1.2126 1.8738 1.0986 1.8738 0.9122 1.8738 0.7848

1.963 2.5094 1.963 1.6919 1.963 1.3738 1.963 1.2126 1.963 1.0986 1.963 0.9419 1.963 0.8346

2.0565 2.5094 2.0565 1.6919 2.0565 1.3738 2.0565 1.2126 2.0565 1.1043 2.0565 1.0014 2.0565 0.8791

2.1544 2.5094 2.1544 1.6919 2.1544 1.3738 2.1544 1.2586 2.1544 1.1906 2.1544 1.0705 2.1544 0.9161
2.257 2.5118 2.257 1.6919 2.257 1.4972 2.257 1.3913 2.257 1.2957 2.257 1.1384 2.257 0.9527
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2.3645 2.6594 2.3645 1.8721 2.3645 1.6678 2.3645 1.5032 2.3645 1.3686 2.3645 1.1626 2.3645 0.9527

2.4771 2.6594 2.4771 1.8721 2.4771 1.6678 2.4771 1.5032 2.4771 1.3686 2.4771 1.1626 2.4771 0.9527

2.595 2.9473 2.595 2.0725 2.595 1.7153 2.595 1.5032 2.595 1.3686 2.595 1.1626 2.595 0.9527

2.7186 3.3563 2.7186 2.0725 2.7186 1.7153 2.7186 1.5032 2.7186 1.3686 2.7186 1.1626 2.7186 0.9527

2.848 3.3563 2.848 2.0725 2.848 1.7153 2.848 1.5032 2.848 1.3686 2.848 1.1626 2.848 0.9527

2.9836 3.3563 2.9836 2.0725 2.9836 1.7536 2.9836 1.5166 2.9836 1.3191 2.9836 1.1021 2.9836 0.9624

3.1257 3.3563 3.1257 2.0725 3.1257 1.7536 3.1257 1.5166 3.1257 1.3191 3.1257 1.1021 3.1257 0.9624

3.2745 3.3563 3.2745 2.0076 3.2745 1.7536 3.2745 1.5166 3.2745 1.3191 3.2745 1.1021 3.2745 0.9624

3.4305 2.3492 3.4305 1.7893 3.4305 1.7536 3.4305 1.5166 3.4305 1.3191 3.4305 1.0863 3.4305 0.9624

3.5938 1.9258 3.5938 1.7893 3.5938 1.7536 3.5938 1.5166 3.5938 1.3191 3.5938 1.0863 3.5938 0.9624

3.7649 1.9258 3.7649 1.6814 3.7649 1.4648 3.7649 1.3142 3.7649 1.2046 3.7649 1.0723 3.7649 0.9532

3.9442 1.9258 3.9442 1.4249 3.9442 1.266 3.9442 1.1716 3.9442 1.1062 3.9442 1.0158 3.9442 0.9161

4.132 1.9258 4.132 1.3151 4.132 1.1186 4.132 0.9925 4.132 0.9639 4.132 0.9241 4.132 0.8565

4.3288 1.9258 4.3288 1.3151 4.3288 1.1186 4.3288 0.9925 4.3288 0.9036 4.3288 0.8451 4.3288 0.7892

4.5349 1.7138 4.5349 1.0833 4.5349 0.9804 4.5349 0.8879 4.5349 0.8266 4.5349 0.7534 4.5349 0.726

4.7508 1.5698 4.7508 1.006 4.7508 0.9133 4.7508 0.8601 4.7508 0.8104 4.7508 0.727 4.7508 0.671

4.977 1.5698 4.977 1.006 4.977 0.8727 4.977 0.7769 4.977 0.7266 4.977 0.659 4.977 0.6299

5.214 1.5698 5.214 0.8976 5.214 0.7649 5.214 0.6877 5.214 0.636 5.214 0.5985 5.214 0.5865

5.4623 1.0521 5.4623 0.6474 5.4623 0.5881 5.4623 0.5734 5.4623 0.5654 5.4623 0.5556 5.4623 0.546

5.7224 1.2 5.7224 0.6474 5.7224 0.5602 5.7224 0.5421 5.7224 0.5301 5.7224 0.5147 5.7224 0.5117

5.9948 1.2 5.9948 0.6474 5.9948 0.5599 5.9948 0.5327 5.9948 0.512 5.9948 0.4821 5.9948 0.4861

6.2803 1.2 6.2803 0.7482 6.2803 0.6357 6.2803 0.5707 6.2803 0.5436 6.2803 0.4982 6.2803 0.4735

6.5793 1.5424 6.5793 0.8479 6.5793 0.6847 6.5793 0.601B 6.5793 0.5757 6.5793 0.5344 6.5793 0.4848

6.8926 1.8136 6.8926 0.974 6.8926 0.7343 6.8926 0.6233 6.8926 0.5933 6.8926 0.5446 6.8926 0.4987

7.2208 1.8136 7.2208 0.974 7.2208 0.7423 7.2208 0.684 7.2208 0.6378 7.2208 0.5711 7.2208 0.5069

7.5646 1.8136 7.5646 0.974 7.5646 0.7423 7.5646 0.684 7.5646 0.6378 7.5646 0.5711 7.5646 0.5069

7.9248 1.8136 7.9248 0.974 7.9248 0.7423 7.9248 0.684 7.9248 0.6378 7.9248 0.5711 7.9248 0.5069

8.3022 1.8136 8.3022 0.974 8.3022 0.7423 8.3022 0.684 8.3022 0.6378 8.3022 0.5711 8.3022 0.5069

8.6975 1.4099 8.6975 0.8352 8.6975 0.7423 8.6975 0.684 8.6975 0.6378 8.6975 0.5711 8.6975 0.5069

9.1116 1.001 9.1116 0.6622 9.1116 0.6162 9.1116 0.5977 9.1116 0.5769 9.1116 0.5373 9.1116 0.4896

9.5455 0.8404 9.5455 0.5998 9.5455 0.5657 9.5455 0.5394 9.5455 0.5225 9.5455 0.5005 9.5455 0.4689

10 0.6745 10 0.5998 10 0.5657 10 0.5394 10 0.5187 10 0.4877 10 0.4553

10.4762 0.572 10.4762 0.4915 10.4762 0.487 10.4762 0.4816 10.4762 0.4736 10.4762 0.4556 10.4762 0.433

10.975 0.572 10.975 0.4915 10.975 0.4781 10.975 0.4658 10.975 0.4552 10.975 0.4378 10.975 0.4175

11.4976 0.4636 11.4976 0.4648 11.4976 0.4484 11.4976 0.4337 11.4976 0.4218 11.4976 0.4094 11.4976 0.3962

12.045 0.4491 12.045 0.4045 12.045 0.3965 12.045 0.3945 12.045 0.393 12.045 0.3913 12.045 0.3895

12.6186 0.4491 12.6186 0.4045 12.6186 0.3957 12.6186 0.392 12.6186 0.3903 12.6186 0.3885 12.6186 0.3869

13.2194 0.4491 13.2194 0.4045 13.2194 0.3957' 13.2194 0.3907 13.2194 0.3882 13.2194 0.3853 13.2194 0.3846

13.8489 0.5669 13.8489 0.4508 13.8489 0.4226 13.8489 0.4077 13.8489 0.3984 13.8489 0.3876 13.8489 0.3834
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14.5083 0.5669 14.5083 0.4508 14.5083 0.4226 14.5083 0.4077 14.5083 0.3984 14.5083 0.3876 14.5083 0.3822
15.1991 0.5669 15.1991 0.4508 15.1991 0.4226 15.1991 0.4077 15.1991 0.3984 15.1991 0.3876 15.1991 0.3805
15.9228 0.5669 15.9228 0.4508 15.9228 0.4226 15.9228 0.4077 15.9228 0.3984 15.9228 0.3876 15.9228 0.3804

16.681 0.5669 16.681 0.4508 16.681 0.4226 16.681 0.4077 16.681 0.3984 16.681 0.3876 16.681 0.3793
17.4753 0.5622 17.4753 0.4284 17.4753 0.4129 17.4753 0.4035 17.4753 0.3964 17.4753 0.3864 17.4753 0.3788
18.3074 0.5236 18.3074 0.4191 18.3074 0.4041 18.3074 0.397 18.3074 0.3916 18.3074 0.3843 18.3074 0.3788
19.1791 0.5236 19.1791 0.4191 19.1791 0.4041 19.1791 0.397 19.1791 0.3916 19.1791 0.3843 19.1791 0.3788
20.0923 0.5236 20.0923 0.4128 20.0923 0.4041 20.0923 0.397 20.0923 0.3916 20.0923 0.3843 20.0923 0.3788
21.049 0.4235 21.049 0.3889 21.049 0.3847 21.049 0.3848 21.049 0.3841 21.049 0.382 21.049 0.3788

22.0513 0.4235 22.0513 0.3889 22.0513 0.384 22.0513 0.3822 22.0513 0.3809 22.0513 0.3798 22.0513 0.3777
23.1013 0.4235 23.1013 0.3889 23.1013 0.384 23.1013 0.3822 23.1013 0.3807 23.1013 0.3785 23.1013 0.3762
24.2013 0.396 24.2013 0.3804 24.2013 0.3791 24.2013 0.3781 24.2013 0.3771 24.2013 0.3754 24.2013 0.3738
25.3536 0.396 25.3536 0.3788 25.3536 0.3776 25.3536 0.3766 25.3536 0.3757 25.3536 0.3743 25.3536 0.3729
26.5609 0.396 26.5609 0.3769 26.5609 0.3743 26.5609 0.3732 26.5609 0.3726 26.5609 0.372 26.5609 0.3715
27.8256 0.3933 27.8256 0.3748 27.8256 0.3724 27.8256 0.3717 27.8256 0.3711 27.8256 0.3703 27.8256 0.3703
29.1505 0.3933 29.1505 0.3735 29.1505 0.3724 29.1505 0.3717 29.1505 0.3711 29.1505 0.3703 29.1505 0.3699
30.5386 0.3933 30.5386 0.3735 30.5386 0.3724 30.5386 0.3717 30.5386 0.3711 30.5386 0.3702 30.5386 0.3695
31.9927 0.3933 31.9927 0.3729 31.9927 0.3707 31.9927 0.3699 31.9927 0.3693 31.9927 0.3687 31.9927 0.3687

33.516 0.3733 33.516 0.3719 33.516 0.3707 33.516 0.3699 33.516 0.3693 33.516 0.3685 33.516 0.3684
35.1119 0.3694 35.1119 0.3692 35.1119 0.3689 35.1119 0.3687 35.1119 0.3685 35.1119 0.3685 35.1119 0.3684
36.7838 0.3686 36.7838 0.3686 36.7838 - 0.3685 36.7838 0.3685 36.7838 0.3685 36.7838 0.3685 36.7838 0.3684
38.5353 0.3686 38.5353 0.3686 38.5353 0.3685 38.5353 0.3685 38.5353 0.3685 38.5353 0.3685 38.5353 0.3684
40.3702 0.3686 40.3702 0.3686 40.3702 0.3685 40.3702 0.3685 40.3702 0.3685 40.3702 0.3685 40.3702 0.3684
42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 0.3684 42.2924 0.3684
44.3062 0.3685 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684
46.4159 0.3684 46.4159 0.3684 46.4159 0.3684. 46.4159 0.3683 46.4159 0.3683 46.4159 0.3683 46.4159 0.3683

48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683
50.9414 0.3682 50.9414 0.3682 50.9414 0.3682 50.9414 0.3682 50.9414 0.3682 50.9414 0.3682 50.9414 0.3682
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24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Figure 67
SLAB-WALL JOINT East-West Responses
Elevation 0 ft.
Line 12.5 & H
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24590-PTF-3PS-MEVV-T*, Rev. 2
Forced Circulation Vacuum Evaporator System

S_PTWW067.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 67
SLAB-WALL JOINT East-West Responses
Elevation 0 ft.
Line 12.5 & H

Damping 0.50% Damping 2% Damping 3% Damping 4%_ Damping 5% Damping 7% Damping 10%
Frog. Accel. Freg. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freg. Accel. Fr". Accel.

0.1098 0.0314 0.1098 0.0288 0.1098 0.0275 0.1098 0.0267 0.1098 0.026 0.1098 0.0247 0.1098 0.0231

0.115 0.0358 0.115 0.033 0.115 0.0314 0.115 0.03 0.115 0.0289 0.115 0.0273 0.115 0.0253

0.1204 0.041 0.1204 0.0382 0.1204 0.0366 0.1204 0.0352 0.1204 0.0339 0.1204 0.0316 0.1204 0.0287

0.1262 0.0459 0.1262 0.0426 0.1262 0.0406 0.1262 0.0389 0.1262 0.0372 0.1262 0.0344 0.1262 0.0311

0.1322 0.0488 0.1322 0.0442 0.1322 0.0421 0.1322 0.0402 0.1322 0.0385 0.1322 0.0355 0.1322 0.032

0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0402 0.1385 0.0385 0.1385 0.0355 0.1385 0.032

0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0402 0.1451 0.0385 0.1451 0.0355 0.1451 0.032

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0402 0.152 0.0385 0.152 0.0355 0.152 0.032

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0402 0.1592 0.0385 0.1592 0.0355 0.1592 0.0322

0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0402 0.1668 0.0385 0.1668 0.0361 0.1668 0.0348

0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0403 0.1748 0.0392 0.1748 O,0375

0.1831 0.0518 0.1831 0.0463 0.1831 0.0454 0.1831 0.0446 0.1831 0.0438 0.1831 0.0424 0.1831 0.0402

0.1918 0.0521 0.1918 0.0504 0.1918 0.0494 0.1918 0.0484 0.1918 0.0474 0.1918 0.0455 0.1918 0.0433

0.2009 0.0569 0.2009 0.0549 0.2009 0.0536 0.2009 0.0524 0.2009 0.0513 0.2009 0.0494 0.2009 0.0471

0.2105 0.0707 0.2105 0.06 0.2105 0.0585 0.2105 0.0572 0.2105 0.056 0.2105 0.0538 0.2105 0.0513

0.2205 0.0909 0.2205 0.0714 0.2205 0.0642 0.2205 0.0623 0.2205 0.0608 0.2205 0.0584 0.2205 0.0554

0.231 0.1078 0.231 0.0906 0.231 0.0813 0.231 0.0735 0.231 0.0671 0.231 0.0628 0.231 0.0589

0.242 0.1194 0.242 0.0991 0.242 0.0883 0.242 0.0791 0.242 0.0714 0.242 0.0663 0.242 0.0617

0.2535 0.12 0.2535 0.0991 0.2535 0.0883 0.2535 0.0796 0.2535 0.0755 0.2535 0.069 0.2535 0.0654

0.2656 0.12 0.2656 0.0991 0.2656 0.0922 0.2656 0.0879 0.2656 0.0839 0.2656 0.0769 0.2656 0.0684

0.2783 0.1252 0.2783 0.1094 0.2783 0.1006 0.2783 0.0949 0.2783 0.0907 0.2783 0.0832 0.2783 0.0751

0.2915 0.1421 0.2915 0.1244 0.2915 0.1145 0.2915 0.1057 0.2915 0.0979 0.2915 0.0883 0.2915 0.0805

0.3054 0.1421 0.3054 0.1244 0.3054 0.115 0.3054 0.1067 0.3054 0.0994 0.3054 0.0903 0.3054 0.0832

0.3199 0.1421 0.3199 0.1244 0.3199 0.115 0.3199 0.1067 0.3199 0.0994 0.3199 0.0903 0.3199 0.0837

0.3352 0.1707 0.3352 0.1342 0.3352 0.1178 0.3352 0.1067 0.3352 0.0994 0.3352 0.0903 0.3352 0.0837

0.3511 0.2169 0.3511 0.1627 0.3511 0.1366 0.3511 0.1164 0.3511 0.107 0.3511 0.0922 0.3511 0.0837

0.3678 0.2396 0.3678 0.1754 0.3678 0.1523 0.3678 0.1387 0.3678 0.1269 0.3678 0.1073 0.3678 0.0882
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0.3853 0.2396 0.3853 0.1799 0.3853 0.1618 0.3853 0.1463 0.3853 0.1331 0.3853 0.112 0.3853 0.0944

0.4037 0.2396 0.4037 0.1842 0.4037 0.164 0.4037 0.1472 0.4037 0.1332 0.4037 0.1155 0.4037 0.0992

0.4229 0.2396 0.4229 0.1842 0.4229 0.164 0.4229 0.1495 0.4229 0.1381 0.4229 0.1214 0.4229 0.1046

0.4431 0.2688 0.4431 0.1868 0.4431 0.1709 0.4431 0.1568 0.4431 0.1442 0.4431 0.1234 0.4431 0.1046

0.4642 0.2688 0.4642 0.1954 0.4642 0.1781 0.4642 0.1629 0.4642 0.1495 0.4642 0.1272 0.4642 0.1151

0.4863 0.2688 0.4863 0.2037 0.4863 0.1784 0.4863 0.1629 0.4863 0.1495 0.4863 0.1378 0.4863 0.1308

0.5094 0.3911 0.5094 0.2791 0.5094 0.2331 0.5094 0.2001 0.5094 0.1754 0.5094 0.1572 0.5094 0.1456

0.5337 0.4951 0.5337 0.3445 0.5337 0.2811 0.5337 0.237 0.5337 0.2102 0.5337 0.174 0.5337 0.1562

0.5591 0.4951 0.5591 0.3445 0.5591 0.2811 0.5591 0.237 0.5591 0.2161 0.5591 0.1886 0.5591 0.1586

0.5857 0.4951 0.5857 0.3445 0.5857 0.2811 0.5857 0.237 0.5857 0.2161 0.5857 0.1886_ 0.5857 0.1672

0.6136 0.4951 0.6136 0.3445 0.6136 0.2835 0.6136 0.2579 0.6136 0.2376 0.6136 0.2068 0.6136 0.1755

0.6428 0.5081 0.6428 0.3704 0.6428 0.3158 0.6428 0.2788 0.6428 0.2506 0.6428 0.2109 0.6428 0.1755

0.6734 0.5081 0.6734 0.3704 0.6734 0.3214 0.6734 0.2929 0.6734 0.2694 0.6734 0.2332 0.6734 0.1957
0.7055 0.5081 0.7055 0.3704 0.7055 0.3214 0.7055 0.2929 0.7055 0.2694 0.7055 0.2332 0.7055 0.2068

0.7391 0.5081 0.7391 0.3704 0.7391 0.3214 0.7391 0.2929 0.7391 0.2694 0.7391 0.2359 0.7391 0.2145

0.7743 0.5246 0.7743 0.3867 0.7743 0.3352 0.7743 0.2967 0.7743 0.2757 0.7743 0.2494 0.7743 0.2264

0.8111 0.5776 0.8111 0.3867 0.8111 0.3456 0.8111 0.3215 0.8111 0.3045 0.8111 0.2755 0.8111 0.2408

0.8497 0.5776 0.8497 0.444 0.8497 0.3988 0.8497 0.3642 0.8497 0.3363 0.8497 0.2936 0.8497 0.2491

0.8902 0.5776 0.8902 0.444 0.8902 0.3988 0.8902 0.3642 0.8902 0.3363 0.8902 0.2936 0.8902 0.2491

0.9326 0.8877 0.9326 0.5975 0.9326 0.4991 0.9326 0.4325 0.9326 0.3845 0.9326 0.3203 0.9326 0.2634

0.977 0.8877 0.977 0.5975 0.977 0.4991 0.977 0.4459 0.977 0.4011 0.977 0.3342 0.977 0.2792

1.0235 0.8877 1.0235 0.5975 1.0235 0.4991 1.0235 0.4459 1.0235 0.4011 1.0235 0.3491 1.0235 0.3012

1.0723 0.8877 1.0723 0.6 1.0723 0.5421 1.0723 0.5019 1.0723 0.4672 1.0723 0.4115 1.0723 0.3515

1.1233 1.0436 1.1233 0.6796 1.1233 0.5961 1.1233 0.5493 1.1233 0.5076 1.1233 0.454 1.1233 0.393

1.1768 1.0436 1.1768 0.6796 1.1768 0.5966 1.1768 0.5564 1.1768 0.5218 1.1768 0.4787 1.1768 0.424

1.2328 1.0436 1.2328 0.7363 1.2328 0.6543 1.2328 0.5857 1.2328 0.5418 1.2328 0.503 1.2328 0.452

1.2916 1.0436 1.2916 0.8733 1.2916 0.7423 1.2916 0.6374 1.2916 0.5853 1.2916 0.5346 1.2916 0.4807

1.353 1.1657 1.353 0.9454 1.353 0.8025 1.353 0.6903 1.353 0.6111 1.353 0.5663 1.353 0.5097

1.4175 1.2899 1.4175 0.9454 1.4175 0.8025 1.4175 0.6903 1.4175 0.6337 1.4175 0.5919 1.4175 0.5357

1.485 1.2899 1.485 0.9454 1.485 0.8025 1.485 0.6903 1.485 0.6584 1.485 0.617 1.485 0.5609

1.5557 1.2945 1.5557 0.9454 1.5557 0.8025 1.5557 0.7243 1.5557 0.696 1.5557 0.6469 1.5557 0.584

1.6298 1.5963 1.6298 0.9746 1.6298 0.8489 1.6298 0.7751 1.6298 0.7218 1.6298 0.6683 1.6298 0.604

1.7074 1.5963 1.7074 0.9746 1.7074 0.8647 1.7074 0.8015 1.7074 0.7551 1.7074 0.6813 1.7074 0.6226

1.7887 1.939 1.7887 1.1073 1.7887 1.0689 1.7887 0.93 1.7887 0.8319 1.7887 0.7035 1.7887 0.6419

1.8738 1.939 1.8738 1.1073 1.8738 1.0689 1.8738 0.93 1.8738 0.8319 1.8738 0.7304 1.8738 0.6589

1.963 1.939 1.963 1.1073 1.963 1.0689 1.963 0.93 1.963 0.8319 1.963 0.7451 1.963 0.671

2.0565 1.939 2.0565 1.1073 2.0565 1.0689 2.0565 0.93 2.0565 0.8319 2.0565 0.7593 2.0565 0.6798

2.1544 1.939 2.1544 1.1073 2.1544 1.0689 2.1544 0.93 2.1544 0.8543 2.1544 0.771 2.1544 0.6798

2.257 1.6562 2.257 1.1073 2.257 1.0689 2.257 0.93 2.257 0.8543 2.257 0.771 2.257 0.6798
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2.3645 1.6562 2.3645 1.1073 2.3645 1.0689 2.3645 0.93 2.3645 0.8543 2.3645 0.771 2.3645 0.6798
2.4771 1.6073 2.4771 1.127 2.4771 1.0689 2.4771 0.93 2.4771 0.8543 2.4771 0.771 2.4771 0.6798
2.595 1.6073 2.595 1.127 2.595 1.0689 2.595 0.93 2.595 0.8543 2.595 0.771 2.595 0.6948

2.7186 1.6073 2.7186 1.127 2.7186 1.0689 2.7186 0.93 2.7186 0.8543 2.7186 0.775 2.7186 0.7152
2.848 1.6038 2.848 1.127 2.848 1.0689 2.848 0.93 2.848 0.8559 2.848 0.7972 2.848 0.7309

2.9836 1.5188 2.9836 1.127 2.9836 1.0689 2.9836 0.93 2.9836 0.8559 2.9836 0.7972 2.9836 0.7343
3.1257 1.4997 3.1257 1.127 3.1257 1.0689 3.1257 0.93 3.1257 0.8559 3.1257 0.7972 3.1257 0.7358
3.2745 1.4997 3.2745 1.1771 3.2745 1.0689 3.2745 0.9489 3.2745 0.8559 3.2745 0.7972 3.2745 0.7415
3.4305 1.6477 3.4305 1.2287 3.4305 1.0843 3.4305 0.9715 3.4305 0.8786 3.4305 0.8056 3.4305 0.7439
3.5938 1.729 3.5938 1.2287 3.5938 1.0843 3.5938 0.9715 3.5938 0.8786 3.5938 0.8201 3.5938 0.7521
3.7649 1.729 3.7649 1.2287 3.7649 1.0843 3.7649 0.9715 3.7649 0.8786 3.7649 0.8201 3.7649 0.7521
3.9442 1.729 3.9442 1.2287 3.9442 1.0843 3.9442 0.9715 3.9442 0.8786 3.9442 0.8201 3.9442 0.7521
4.132 1.729 4.132 1.2287 4.132 1.0843 4.132 0.9715 4.132 0.8786 4.132 0.8201 4.132 0.7521

4.3288 1.729 4.3288 1.2287 4.3288 1.0843 4.3288 0.9715 4.3288 0.8786 4.3288 0.8201 4.3288 0.7521
4.5349 1.729 4.5349 1.2287 4.5349 1.0843 4.5349 0.9715 4.5349 0.9034 4.5349 0.8114 4.5349 0.7477
4.7508 1.729 4.7508 1.2287 4.7508 1.0843 4.7508 0.97.15 4.7508 0.9034 4.7508 0.8028 4.7508 0.7348
4.977 1.729 4.977 1.1517 4.977 1.0607 4.977 0.9698 4.977 0.9034 4.977 0.8028 4.977 0.7272
5.214 1.729 5.214 1.1517 5.214 1.0607 5.214 0.9698 5.214 0.9034 5.214 0.8028 5.214 0.7183

5.4623 1.5947 5.4623 1.0863 5.4623 1.0607 5.4623 0.9698 5.4623 0.9034 5.4623 0.8028 5.4623 0.7033
5.7224 1.5947 5.7224 1.0863 5.7224 1.0607 5.7224 0.9582 5.7224 0.8798 5.7224 0.767 5.7224 0.6597
5.9948 1.2803 5.9948 0.866 5.9948 0.8444 5.9948 0.8127 5.9948 0.7784 5.9948 0.714 5.9948 0.6374
6.2803 1.0548 6.2803 0.8195 6.2803 0.7776 6.2803 0.744 6.2803 0.7149 6.2803 0.6643 6.2803 0.6028
6.5793 1.0548 6.5793 0.7923 6.5793 0.7225 6.5793 0.6735 6.5793 0.6523 6.5793 0.6139 6.5793 0.5669
6.8926 1.0548 6.8926 0.6827 6.8926 0.6543 6.8926 0.635 6.8926 0.6133 6.8926 0.5713 6.8926 0.5194
7.2208 1.0548 7.2208 0.6827 7.2208 0.6434 7.2208 0.6137 7.2208 0.5893 7.2208 0.5492 7.2208 0.5024

7.5646 1.0548 7.5646 0.643 7.5646 0.5993 7.5646 0.5643 7.5646 0.5464 7.5646 0.5145 7.5646 0.476
7.9248 1.0548 7.9248 0.6 7.9248 0.5525 7.9248 0.5251 7.9248 0.5059 7.9248 0.4766 7.9248 0.444

8.3022 0.6638 8.3022 0.4935 8.3022 0.453 8.3022 0.4489 8.3022 0.4419 8.3022 0.4251 8.3022 0.4054

8.6975 0.6605 8.6975 0.4805 8.6975 0.4345 8.6975 0.413 8.6975 0.3975 8.6975 0.3855 8.6975 0.3723
9.1116 0.6123 9.1116 0.4662 9.1116 0.4277 9.1116 0.403 9.1116 0.3873 9.1116 0.3764 9.1116 0.3684

9.5455 0.5564 9.5455 0.4662 9.5455 0.4277 9.5455 0.403 9.5455 0.3873 9.5455 0.3716 9.5455 0.3649
10 0.5166 10 0.4371 10 0.4088 10 0.3922 10 0.3815 10 0.3716 10 0.3633

10.4762 0.4998 10.4762 0.4371 10.4762 0.4088 10.4762 0.3922 10.4762 0.3812 10.4762 0.37 10.4762 0.3633
10.975 0.5011 10.975 0.4371 10.975 0.4088 10.975 0.3922 10.975 0.3812 10.975 0.37 10.975 0.3633

11.4976 0.5346 11.4976 0.4371 11.4976 0.4088 11.4976 0.3922 11.4976 0.3812 11.4976 0.3678 11.4976 0.3593
12.045 0.5346 12.045 0.4371 12.045 0.4088_ 12.045 0.3922 12.045 0.3812 12.045 0.3678 12.045 0.3575

12.6186 0.5346 12.6186 0.4371 12.6186 0.4088 12.6186 0.3922 12.6186 0.3812 12.6186 0.3678 12.6186 0.3575
13.2194 0.5346 13.2194 0.4371 13.2194 0.4088 13.2194 0.3922 13.2194 0.3812 13.2194 0.3678 13.2194 0.3575
13.8489 0.6983 13.8489 0.4371 13.8489 0.4088 13.8489 0.3922 13.8489 0.3812 13.8489 0.3678 13.8489 0.3575
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14.5083 0.6983 14.5083 0.4371 14.5083 0.4088 14.5083 0.3922 14.5083 0.3812 14.5083 0.3678 14.5083 0.3575
15.1991 0.6983 15.1991 0.4371 15.1991 0.4088 15.1991 0.3922 15.1991 0.3812 15.1991 0.3678 15.1991 0.3575
15.9228 0.6983 15.9228 0.4371 15.9228 0.4088 15.9228 0.3922 15.9228 0.3812 15.9228 0.3678 15.9228 0.3575

16.681 0.6983 16.681 0.4371 16.681 0.4088 16.681 0,3922 16.681 0.3812 16.681 0.3678 16.681 0.3575
17.4753 0.5675 17.4753 0.4359 17.4753 0.4009 17.4753 0.3832 17.4753 0.3725 17.4753 0.3623 17.4753 0.3546
18.3074 0.5675 18.3074 0.4359 18.3074 0.4009 18.3074 0.3832 18.3074 0.3725 18.3074 0.3623 18.3074 0.3546
19.1791 0.6461 19.1791 0.4359 19.1791 0.4009 19.1791 0.3832 19.1791 0.3725 19.1791 0.3623 19.1791 0.3546
20.0923 0.6461 20.0923 0.4359 20.0923 0.4009 20.0923 0.3832 20.0923 0.3725 20.0923 0.3623 20.0923 0.3546

21.049 0.6461 21.049 0.4359 21.049 0.4009 21.049 0.3832 21.049 0.3725 21.049 0.3601 21.049 0.3508
22.0513 0.6461 22.0513 0.4359 22.0513 0.4009 22.0513 0.3832 22.0513 0.3725 22.0513 0.3601 22.0513 0.3504
23.1013 0.6461 23.1013 0.4359 23.1013 0.4009 23.1013 0.3832 23.1013 0.3725 23.1013 0.3601 23.1013 0.3504
24.2013 0.4489 24.2013 0.3721 24.2013 0.3669 24.2013 0.3636 24.2013 0.3605 24.2013 0.3546 24.2013 0.3479
25.3536 0.4489 25.3536 0.3675 25.3536 0.3609 25.3536 0.3581 25.3536 0.3561 25.3536 0.3522 25.3536 0.3477
26.5609 0.4489 26.5609 0.3675 26.5609 0.3609 26.5609 0.3565 26.5609 0.3534 26.5609 0.3491 26.5609 0.3452
27.8256 0.4073 27.8256 0.3647 27.8256 0.3523 27.8256 0.3488 27.8256 0.3467 27.8256 0.3435 27.8256 0.3406
29.1505 0.4073 29.1505 0.3548 29.1505 0.3516 29.1505 0.3488 29.1505 0.3467 29.1505 0.3435 29.1505 0.3402
30.5386 0.4073 30.5386 0.3548 30.5386 0.3516 30.5386 0.3488 30.5386 0.3467 30.5386 0.3435 30.5386 0.3402
31.9927 0.4073 31.9927 0.3465 31.9927 0.345 31.9927 0.3447 31.9927 0.3438 31.9927 0.3417 31.9927 0.3392
33.516 0.3423 33.516 0.3426 33.516 0.3419 33.516 0.341 33.516 0.3401 33.516 0.3386 33.516 0.3369

35.1119 0.3337 35.1119 0.3344 35.1119 0.3347 35.1119 0.3349 35.1119 0.3349 35.1119 0.3348 35.1119 0.3343
36.7838 0.3313 36.7838 0.3316 36.7838 0.3318 36.7838 0.3319 36.7838 0.332 36.7838 0.3321 36.7838 0.332
38.5353 0.3298 38.5353 0.3299 38.5353 0.33 38.5353 0.3301 38.5353 0.3302 38.5353 0.3303 38.5353 0.3303
40.3702 0.3286 40.3702 0.3287 40.3702 0.3288 40.3702 0.3289 40.3702 0.3289 40.3702 0.329 40.3702 0.3291
42.2924 0.3277 42.2924 0.3278 42.2924 0.3278 42.2924 0.3279 42.2924 0.3279 42.2924 0.328 42.2924 0.328
44.3062 0.327 44.3062 0.327 44.3062 0.3271 44.3062 0.3271 44.3062 0.3271 44.3062 0.3271 44.3062 0.3272
46.4159 0.3263 46.4159 0.3264 46.4159 0.3264 46.4159 0.3264 46.4159 0.3264 46.4159 0.3264 46.4159 0.3265
48.626 0.3257 48.626 0.3257 48.626 0.3257 48.626 0.3257 48.626 0.3258 48.626 0.3258 48.626 0.3258

50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252

S-PTWW067.grf
24590-B-F00019 Rev (1/17/2006)

Page V-20
Ref: 24590-WTP-3DP- 00049



24590-PTF-3PS-MEW-T0001 Rev. 2
Forced Circulation Vacuum Evaporystem

RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-SI5T-00005, Rev. OB

Figure 68
SLAB-WALL JOINT North-South Responses
Elevation 0 ft.
Line 12.5 & H
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24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

S_PTWW068.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S1 5T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 68
SLAB-WALL JOINT North-South Responses
Elevation 0 ft.
Line 12.5 & H

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%

Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.

0.1098 0.0456 0.1098 0.0394 0.1098 0.0365 0.1098 0.0343 0.1098 0.0327 0.1098 0.0305 0.1098 0.028

0.115 0.0555 0.115 0.0492 0.115 0.0464 0.115 0.0438 0.115 0.0416 0.115 0.0378 0.115 0.0332

0.1204 0.0647 0.1204 0.058 0.1204 0.0542 0.1204 0.0508 0.1204 0.0478 0.1204 0.0424 0.1204 0.036

0.1262 0.0719 0.1262 0.0617 0.1262 0.0571 0.1262 0.0532 0.1262 0.0497 0.1262 0.0437 0.1262 0.0378
0.1322 0.0761 0.1322 0.0652 0.1322 0.06 0.1322 0.0561 0.1322 0.0525 0.1322 0.0466 0.1322 0.0398

0.1385 0.0785 0.1385 0.0671 0.1385 0.0608 0.1385 0.0561 0.1385 0.0525 0.1385 0.0466 0.1385 0.0398

0.1451 0.0789 0.1451 0.0676 0.1451 0.0612 0.1451 0.0561 0.1451 0.0525 0.1451 0.0466 0.1451 0.0407

0.152 0.0789 0.152 0.0676 0.152 0.0612 0.152 0.0564 0.152 0.0534 0.152 0.0482 0.152 0.0426

0.1592 0.0789 0.1592 0.0676 0.1592 0.0612 0.1592 0.0564 0.1592 0.0534 0.1592 0.0482 0.1592 0.0435

0.1668 0.0789 0.1668 0.0676 0.1668 0.0612 0.1668 0.0564 0.1668 0.0534 0.1668 0.0482 0.1668 0.0435

0.1748 0.0789 0.1748 0.0676 0.1748 0.0612 0.1748 0.0564 0.1748 0.0534 0.1748 0.0482 0.1748 0.0435

0.1831 0.0789 0.1831 0.0676 0.1831 0.0612 0.1831 0.0564 0.1831 0.0534 0.1831 0.0482 0.1831 0.0435

0.1918 0.0789 0.1918 0,0676 0.1918 0.0612 0.1918 0.0562 0.1918 0.0532 0.1918 0.048 0.1918 0.0435

0.2009 0.0789 0.2009 0.0676 0.2009 0.0612 0.2009 0.0562 0.2009 0.0532 0.2009 0.0478 0.2009 0.0435

0.2105 0.0734 0.2105 0.0632 0.2105 0.0596 0.2105 0.0562 0.2105 0.0532 0.2105 0.049 0.2105 0.0468

0.2205 0.0683 0.2205 0.0622 0.2205 0.0587 0.2205 0.0559 0.2205 0.0547 0.2205 0.0527 0.2205 0.0501

0.231 0.0647 0.231 0.0623 0.231 0.0609 0.231 0.0595 0.231 0.0583 0.231 0.056 0.231 0.0532
0.242 0.0759 0.242 0.0684 0.242 0.0646 0.242 0.0627 0.242 0.0614 0.242 0.0589 0.242 0.0561

0.2535 0.1097 0.2535 0.0914 0.2535 0.0822 0.2535 0.0748 0.2535 0.069 0.2535 0.0615 0.2535 0.0585

0.2656 0.1215 0.2656 0.0949 0.2656 0.0825 0.2656 0.0748 0.2656 0.069 0.2656 0.0636 0.2656 0.0602

0.2783 0.1215 0.2783 0.0949 0.2783 0.0825 0.2783 0.0776 0.2783 0.0734 0.2783 0.0664 0.2783 0.0612

0.2915 0.1215 0.2915 0.1001 0.2915 0.0932 0.2915 0.0871 0.2915 0.0817 0.2915 0.0726 0.2915 0.0624

0.3054 0.1358 0.3054 0.1179 0.3054 0.1078 0.3054 0.099 0.3054 0.0914 0.3054 0.0795 0.3054 0.0671

0.3199 0.164 0.3199 0.1266 0.3199 0.1152 0.3199 0.1054 0.3199 0.097 0.3199 0.0837 0.3199 0.0716

0.3352 0.1864 0.3352 0.1319 0.3352 0.1152 0.3352 0.1054 0.3352 0.097 0.3352 0.0843 0.3352 0.0745

0.3511 0.2149 0.3511 0.1624 0.3511 0.1375 0.3511 0.1182 0.3511 0.1047 0.3511 0.0907 0.3511 0.0762
0.3678 0.2149 0.3678 0.1624 0.3678 0.1375 0.3678 0.1252 0.3678 0.1164 0.3678 0.104 0.3678 0.09
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0.3853 0.2149 0.3853 0.1624 0.3853 0.1446 0.3853 0.1356 0.3853 0.1276 0.3853 0.1141 0.3853 0.0986
0.4037 0.2149 0.4037 0.1624 0.4037 0.1446 0.4037 0.1356 0.4037 0.1276 0.4037 0.1144 0.4037 0.1004
0.4229 0.2162 0.4229 0.1627 0.4229 0.1446 0.4229 0.1356 0.4229 0.1276 0.4229 0.1144 0.4229 0.1004
0.4431 0.3426 0.4431 0.2319 0.4431 0.1895 0.4431 0.1592 0.4431 0.1381 0.4431 0.1184 0.4431 0.1069
0.4642 0.3426 0.4642 0.2319 0.4642 0.1921 0.4642 0.1724 0.4642 0.1573 0.4642 0.1361 0.4642 0.116
0.4863 0.3426 0.4863 0.2319 0.4863 0.1921 0.4863 0.1742 0.4863 0.1618 0.4863 0.1445 0.4863 0.1231
0.5094 0.3426 0.5094 0.2319 0.5094 0.1986 0.5094 0.1844 0.5094 0.1729 0.5094 0.1523 0.5094 0.1276
0.5337 0.3621 0.5337 0.2644 0.5337 0.2284 0.5337 0.2033 0.5337 0.1829 0.5337 0.1523 0.5337 0.1276
0.5591 0.3621 0.5591 0.2742 0.5591 0.238 0.5591 0.2093 0.5591 0.1863 0.5591 0.1548 0.5591 0.1353
0.5857 0.3621 0.5857 0.2791 0.5857 0.2469 0.5857 0.2206 0.5857 0.1991 0.5857 0.1715 0.5857 0.1521
0.6136 0.3621 0.6136 0.2791 0.6136 0.2469 0.6136 0.2206 0.6136 0.1993 0.6136 0.1818 0.6136 0.1615
0.6428 0.3694 0.6428 0.2791 0.6428 0.2469 0.6428 0.2213 0.6428 0.2086 0.6428 0.1933 0.6428 0.1748
0.6734 0.3694 0.6734 0.2906 0.6734 0.2657 0.6734 0.2429 0.6734 0.2288 0.6734 0.2108 0.6734 0.1877
0.7055 0.4317 0.7055 0.3543 0.7055 0.3133 0.7055 0.279 0.7055 0.2569 0.7055 0.2257 0.7055 0.1944
0.7391 0.5134 0.7391 0.4029 0.7391 0.3524 0.7391 0.3115 0.7391 0.278 0.7391 0.2281 0.7391 0.1944
0.7743 0.5998 0.7743 0.4518 0.7743 0.3831 0.7743 0.331 0.7743 0.2909 0.7743 0.2351 0.7743 0.2186
0.8111 0.7728 0.8111 0.458 0.8111 0.3831 0.8111 0.331 0.8111 0.2909 0.8111 0.2586 0.8111 0.2434
0.8497 0.7728 0.8497 0.458 0.8497 0.3831 0.8497 0.3436 0.8497 0.3138 0.8497 0.2842 0.8497 0.2671
0.8902 0.7728 0.8902 0.458 0.8902 0.388 0.8902 0.3627 0.8902 0.3375 0.8902 0.3097 0.8902 0.2901
0.9326 0.9974 0.9326 0.5856 0.9326 0.4664 0.9326 0.3986 0.9326 0.3523 0.9326 0.3345 0.9326 0.3123

0.977 0.9974 0.977 0.5962 0.977 0.5269 0.977 0.4456 0.977 0.3864 0.977 0.3568 0.977 0.3322
1.0235 0.9974 1.0235 0.5962 1.0235 0.5269 1.0235 0.4456 1.0235 0.3963 1.0235 0.375 1.0235 0.3489
1.0723 0.9974 1.0723 0.5962 1.0723 0.5269 1.0723 0.4578 1.0723 0.4362 1.0723 0.3969 1.0723 0.362
1.1233 1.022 1.1233 0.6338 1.1233 0.5306 1.1233 0.5028 1.1233 0.4775 1.1233 0.432 1.1233 0.3768
1.1768 1.022 1.1768 0.6338 1.1768 0.6129 1.1768 0.5399 1.1768 0.5088 1.1768 0.4574 1.1768 0.3977
1.2328 1.022 1.2328 0.6338 1.2328 0.6129 1.2328 0.5399 1.2328 0.5088 1.2328 0.4606 1.2328 0.4062
1.2916 1.022 1.2916 0.8562 1.2916 0.7174 1.2916 0.624 1.2916 0.5564 1.2916 0.4677 1.2916 0.4071
1.353 1.022 1.353 0.9365 1.353 0.781 1.353 0.6757 1.353 0.6023 1.353 0.5084 1.353 0.4311

1.4175 1.0636 1.4175 0.9365 1.4175 0.8087 1.4175 0.6853 1.4175 0.6424 1.4175 0.5953 1.4175 0.4919
1.485 1.2052 1.485 0.988 1.485 0.8866 1.485 0.6853 1.485 0.6424 1.485 0.6264 1.485 0.511

1.5557 1.4673 1.5557 1.0882 1.5557 0.8988 1.5557 0.6853 1.5557 0.6427 1.5557 0.6264 1.5557 0.5133
1.6298 1.4673 1.6298 1.0882 1.6298 0.8988 1.6298 0.7781 1.6298 0.7205 1.6298 0.6315 1.6298 0.5443
1.7074 1.4673 1.7074 1.0882 1.7074 0.9509 1.7074 0.8465 1.7074 0.7818 1.7074 0.6721 1.7074 0.5582
1.7887 1.9337 1.7887 1.1866 1.7887 1.0454 1.7887 0.9314 1.7887 0.8343 1.7887 0.6827 1.7887 0.5914
1.8738 1.9337. 1.8738 1.1866 1.8738 1.0454 1.8738 0.9314 1.8738 0.8343 1.8738 0.6909 1.8738 0.6195
1.963 1.9337 1.963 1.2264 1.963 1.0454 1.963 0.9314 1.963 0.8343 1.963 0.7213 1.963 0.6444

2.0565 1.9337 2.0565 1.2264 2.0565 1.0454 2.0565 0.9314 2.0565 0.8343 2.0565 0.7554 2.0565 0.6649
2.1544 1.9337 2.1544 1.2264 2.1544 1.0454 2.1544 0.9314 2.1544 0.8343 2.1544 0.7745 2.1544 0.6753
2.257 1.6526 2.257 1.2264 2.257 1.0189 2.257 0.9197 2.257 0.8328 2.257 0.7876 2.257 0.6753
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2.3645 1.6526 2.3645 1.2264 2.3645 0.9027 2.3645 0.8216 2.3645 0.8042 2.3645 0.7876 2.3645 0.6753
2.4771 1.4968 2.4771 1.1813 2.4771 0.9027 2.4771 0.8216 2.4771 0.8042 2.4771 0.7876 2.4771 0.6753
2.595 1.4968 2.595 1.1813 2.595 0.9027 2.595 0.8216 2.595 0.8042 2.595 0.7876 2.595 0.6753

2.7186 1.5785 2.7186 1.1813 2.7186 0.9027 2.7186 0.8216 2.7186 0.8042 2.7186 0.7876 2.7186 0.6751
2.848 1.5785 2.848 1.1813 2.848 0.9027 2.848 0.8216 2.848 0.8042 2.848 0.771 2.848 0.6514

2.9836 1.5785 2.9836 1.0072 2.9836 0.9027 2.9836 0.8216 2.9836 0.7681 2.9836 0.6806 2.9836 0.5889
3.1257 1.5785 3.1257 0.9135 3.1257 0.7834 3.1257 0.7396 3.1257 0.7002 3.1257 0.6334 3.1257 0.5581
3.2745 1.5785 3.2745 0.8453 3.2745 0.7676 3.2745 0.706 3.2745 0.6569 3.2745 0.5846 3.2745 0.5121
34305 1.0503 3.4305 0.7273 3.4305 0.6584 3.4305 0.6105 3.4305 0.5739 3.4305 0.5184 3.4305 0.4584

3.5938 1.0648 3.5938 0.7273 3.5938 0.6584 3.5938 0.6105 3.5938 0.5739 3.5938 0.5184 3.5938 0.4584

3.7649 1.0648 3.7649 0.7273 3.7649 0.6584 3.7649 0.6105 3.7649 0.5739 3.7649 0.5184 3.7649 0.4584
3.9442 1.0648 3.9442 0.7273 3.9442 0.6584 3.9442 0.6105 3.9442 0.5739 3.9442 0.5184 3.9442 0.4584
4.132 1.0648 4.132 0.7273 4.132 0.6584 4.132 0.6105 4.132 0.5739 4.132 0.5204 4.132 0.4587

4.3288 1.0648 4.3288 0.7521 4.3288 0.6945 4.3288 0.6539 4.3288 0.6178 4.3288 -0.5556 4.3288 0.4808
4.5349 1.0648 4.5349 0.7892 4.5349 0.6979 4.5349 0.6817 4.5349 0.6537 4.5349 0.5747 4.5349 0.4858
4.7508 1.3052 4.7508 0.7892 4.7508 0.6979 4.7508 0.6817 4.7508 0.6702 4.7508 0.5747 4.7508 0.4858

4.977 1.3052 4.977 0.7892 4.977 0.6979 4.977 0.6817 4.977 0.6702 4.977 0.5747 4.977 0.4858
5.214 1.3052 5.214 0.7892 5.214 0.6979 5.214 0.6817 5.214 0.6702 5.214 0.5747 5.214 0.4858

5.4623 1.3052 5.4623 0.7892 5.4623 0.6979 5.4623 0.6817 5.4623 0.6702 5.4623 0.5747 5.4623 0.4858
5.7224 1.5193 5.7224 0.7892 5.7224 0.6979 5.7224 0.6817 5.7224 0.6702 5.7224 0.568 5.7224 0.4651

5.9948 1.5193 5.9948 0.7892 5.9948 0.6979 5.9948 0.6817 5.9948 0.6343 5.9948 0.5423 5.9948 0.4627
6.2803 1.5193 6.2803 0.7477 6.2803 0.6873 6.2803 0.6133 6.2803 0.5671 6.2803 0.5154 6.2803 0.4687

6.5793 1.5193 6.5793 0.7477 6.5793 0.6873 6.5793 0.6133 6.5793 0.5619 6.5793 0.5154 6.5793 0.4777
6.8926 1.5193 6.8926 0.7477 6.8926 0.6832 6.8926 0.6059 6.8926 0.5619 6.8926 0.5081 6.8926 0.4777
7.2208 1.5193 7.2208 0.7477 7.2208 0.6832 7.2208 0.6059 7.2208 0.5619 7.2208 0.5081 7.2208 0.4777
7.5646 1.5193 7.5646 0.7477 7.5646 0.6832 7.5646 0.5969 7.5646 0.5534 7.5646 0.5081 7.5646 0.4777

7.9248 1.5193 7.9248 0.7477 7.9248 0.6832 7.9248 0.5857 7.9248 0.5403 7.9248 0.5081 7.9248 0.4777
8.3022 1.2327 8.3022 0.6751 8.3022 0.5995 8.3022 0.5656 8.3022 0.5394 8.3022 0.508 8.3022 0.4774

8.6975 0.9775 8.6975 0.6751 8.6975 0.5995 8.6975 0.5656 8.6975 0.5394 8.6975 0.5041 8.6975 0.4735

9.1116 0.9295 9.1116 0.5846 9.1116 0.5348 9.1116 0.5193 9.1116 0.5065 9.1116 0.4867 9.1116 0.4695
9.5455 0.823 9.5455 0.5551 9.5455 0.5348 9.5455 0.5193 9.5455 0.5065 9.5455 0.4859 9.5455 0.4651

10 0.742 . 10 0.5551 10 0.5348 10 0.5193 10 0.5065 10 0.4859 10 0.4651

10.4762 0.742 10.4762 0.5551 10.4762 0.5348 10.4762 0.5193 10.4762 0.5065 10.4762 0.4855 10.4762 0.4609

10.975 0.742 10.975 0.5121 10.975 0.5044 10.975 0.4954 10.975 0.4859 10.975 0.4687 10.975 0.4468

11.4976 0.7067 11.4976 0.5121 11.4976 0.4824 11.4976 0.4755 11.4976 0.4693 11.4976 0.4577 11.4976 0.4423
12.045 0.7067 12.045 0.5026 12.045 0.4753 12.045 0.4651 12.045 0.4586 12.045 0.4489 12.045 0.436

12.6186, 0.7067 12.6186 0.4664 12.6186 0.4572 12.6186 0.4527 12.6186 0.4481 12.6186 0.4393 12.6186 0.4274
13.21941 0.7067 13.2194 0.4531 13.2194 0.4433 13.2194 0.4378 13.2194 0.4336 13.2194 0.4263 13.2194 0.4166
13.84891 0.4879 13.8489 0.4205 13.8489 0.4173 13.8489 0.4169 13.8489 0.4158 13.8489 0.412 13.8489 0.4049
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Forced Circulation Vacuum Evaporator System
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14.50831
15.1991 0.4879 15.1991 0.4145 15.1991 0.4024 15.1991 0.3966 15.1991 0.393 15.1991 0.3882 15.1991 0.3825
15.9228 0.464 15.9228 0.3946 15.9228 0.3783 15.9228 0.3773 15.9228 0.3774 15.9228 0.3753 15.9228 0.3712

16.681 0.464 16.681 0.3946 16.681 0.3783 16.681 0.3694 16.681 0.366 16.681 0.3635 16.681 0.3605
17.4753 0.497 17.4753 0.3813 17.4753 0.3644 17.4753 0.3552 17.4753 0.3513 17.4753 0.352 17.4753 0.3511
18.3074 0.497 18.3074 0.3813 18.3074 0.3644 18.3074 0.3552 18.3074 0.35 18.3074 0.3471 18.3074 0.3445
19.1791 0.497 19.1791 0.3813 19.1791 0.3644 19.1791 0.3552 19.1791 0.35 19.1791 0.3449 19.1791 0.3419
20.0923 0.497 20.0923 0.3574 20.0923 0.3499 20.0923 0.347 20.0923 0.3445 20.0923 0.3407 20.0923 0.3381
21.049 0.497 21.049 0.3574 21.049 0.3499 21.049 0.347 21.049 0.3445 21.049 0.3407 21.049 0.3371

22.0513 0.497 22.0513 0.3574 22.0513 0.3499 22.0513 0.347 22.0513 0.3445 22.0513 0.3407 22.0513 0.3371
23.1013 0.497 23.1013 0.3574 23.1013 0.3521 23.1013 0.3479 23.1013 0.3445 23.1013 0.3407 23.1013 0.3371
24.2013 0.497 24.2013 0.3574 24.2013 0.3521 24.2013 0.3479 24.2013 0.3445 24.2013 0.3407 24.2013 0.3371
25.3536 0.3847 25.3536 0.3574 25.3536 0.3521 25.3536 0.3479 25.3536 0.3445 25.3536 0.3396 25.3536 0.3356
26.5609 0.3847 26.5609 0.3574 26.5609 0.3521 26.5609 0.3479 26.5609 0.3445 26.5609 0.3396 26.5609 0.3356
27.8256 0.3766 27.8256 0.3574 27.8256 0.3521 27.8256 0.3479 27.8256 0.3445 27.8256 0.3393 27.8256 0.334
29.1505 0.3766 29.1505 0.3422 29.1505 0.3374 29.1505 0.335 29.1505 0.3348 29.1505 0.3331 29.1505 0.3297
30.5386 0.3766 30.5386 0.3422 30.5386 0.3374 30.5386 0.3349 30.5386 0.3325 30.5386 0.3287 30.5386 0.3247
31.9927 0.3766 31.9927 0.3422 31.9927 0.3313 31.9927 0.326 31.9927 0.323 31.9927 0.3199 31.9927 0.3178
33.516 0.3014 33.516 0.3015 33.516 0.3016 33.516 0.3036 33.516 0.306 33.516 0.3088 33.516 0.3105

35.1119 0.3014 35.1119 0.3015 35.1119 0.3016 35.1119 0.3019 35.1119 0.3025 35.1119 0.3043 35.1119 0.3061
36.7838 0.3014 36.7838 0.3015 36.7838 0.3016 36.7838 0.3019 36.7838 0.3022 36.7838 0.3029 36.7838 0.3039
38.5353 0.3014 38.5353 0.3015 38.5353 0.3016 38.5353 0.3017 38.5353 0.3018 38.5353 0.3021 38.5353 0.3027
40.3702 0.301 40.3702 0.301 40.3702 0.3011 40.3702 0.3011 40.3702 0.3012 40.3702 0.3014 40.3702 0.3016
42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 0.3005 42.2924 0.3006 42.2924 0.3007
44.3062 0.2996 44.3062 0.2997 44.3062 0.2997 44.3062 0.2997 44.3062 0.2997 44.3062 0.2998 44.3062 0.2999
46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.299 46.4159 0.2991
48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2983

50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975

0.39410.48791 14.5083



24590-PTF-3PS-MEVV-TOOOI, Rev. 2
Forced Circulation Vacuum Evaporator System

RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
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24590-PTF-3PS-MEVV-T 1, Rev. 2
Forced Circulation Vacuum Evaporator System

S_PTEE024.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 24E
Vertical Responses - Slab/Wall Joints
Elevation 0 ft. (Concrete)
Enveloped Spectra

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0329 0.1098 0.0294 0.1098 0.0275 0.1098 0.0263 0.1098 0.0254 0.1098 0.0236 0.1098 0.0217
0.115 0.0347 0.115 0.0311 0.115 0.029 0.115 0.0271 0.115 0.0257 0.115 0.024 0.115 0.022

0.1204 0.0347 0.1204 0.0312 0.1204 0.0291 0.1204 0.0272 0.1204 0.0257 0.1204 . 0.024 0.1204 0.022
0.1262 0.0349 0.1262 0.0312 0.1262 0.0291 0.1262 0.0272 0.1262 0.0257 0.1262 0.024 0.1262 0.022
0.1322 0.0349 0.1322 0.0312 0.1322 0.0291 0.1322 0.0272 0.1322 0.0257 0.1322 0.024 0.1322 0.0221
0.1385 0.035 0.1385 0.0313 0.1385 0.0292 0.1385 0.0272 0.1385 0.0261 0.1385 0.0243 0.1385 0.0223
0.1451 0.035 0.1451 0.0313 0.1451 0.0292 0.1451 0.0273 0.1451 0.0261 0.1451 0.0243 0.1451 0.0223
0.152 0.0351 0.152 0.0313 0.152 0.0292 0.152 0.0273 0.152 0.0262 0.152 0.0249 0.152 0.0235

0.1592 0.0351 0.1592 0.0313 0.1592 0.0292 0.1592 0.0282 0.1592 0.0275 0.1592 0.0262 0.1592 0.0246
0.1668 0.0351 0.1668 0.0313 0.1668 0.0297 0.1668 0.0289 0.1668 0.0282 0.1668 0.0269 0.1668 0.0252
0.1748 0.0422 0.1748 0.0358 0.1748 0.0323 0.1748 0.0296 0.1748 0.0282 0.1748 0.0269 0.1748 0.0257
0.1831 0.0535 0.1831 0.0445 0.1831 0.0398 0.1831 0.0358 0.1831 0.0324 0.1831 0.0272 0.1831 0.026
0.1918 0.0577 0.1918 0.0478 0.1918 0.0425 0.1918 0.038 0.1918 0.0347 0.1918 0.0319 0.1918 0.0287
0.2009 0.0577 0.2009 0.0478 0.2009 0.0425 0.2009 0.0392 0.2009 0.0373 0.2009 0.034 0.2009 0.0302
0.2105 0.0577 0.2105 0.0478 0.2105 0.0425 0.2105 0.0392 0.2105 0.0374 0.2105 0.0347 0.2105 0.0322
0.2205 0.0577 0.2205 0.0478 0.2205 0.0432 0.2205 0.0416 0.2205 0.0402 0.2205 0.0377 0.2205 0.0346

0.231 0.058 0.231 0.0493 0.231 0.0463 0.231 0.0438 0.231 0.0422 0.231 0.0392 0.231 0.0355
0.242 0.0624 0.242 0.0554 0.242 0.0513 0.242 0.0476 0.242 0.0442 0.242 0.0392 0.242 0.0355

0.2535 0.0713 0.2535 0.0623 0.2535 0.0574 0.2535 0.0532 0.2535 0.0496 0.2535 0.044 0.2535 0.0384
0.2656 0.0713 0.2656 0.0623 0.2656 0.0574 0.2656 0.0532 0.2656 0.0496 0.2656 0.044 0.2656 0.0384
0.2783 0.0713 0.2783 0.0623 0.2783 0.0574 0.2783 0.0532 0.2783 0.0496 0.2783 0.044 0.2783 0.0396
0.2915 0.0743 0.2915 0.0666 0.2915 0.0624 0.2915 0.0587 0.2915 0.0554 0.2915 0.0502 0.2915 0.0442
0.3054 0.0875 0.3054 0.0758 0.3054 0.0693 0.3054 0.0641 0.3054 0.0603 0.3054 0.0539 0.3054 0.0468
0.3199 0.0921 0.3199 0.0797 0.3199 0.0728 0.3199 0.067 0.3199 0.0619 0.3199 0.0539 0.3199 0.0469
0.3352 0.1105 0.3352 0.0889 0.3352 0.0786 0.3352 0.0705 0.3352 0.0642 0.3352 0.0553 0.3352 0.0475
0.3511 0.1251 0.3511 0.0953 0.3511 0.0825 0.3511 0.0725 0.3511 0.0663 0.3511 0.0577 0.3511 0.0492
0.3678 0.1251 0.3678 0.0953 0.3678 0.0848 0.3678 0.0775 0.3678 0.0712 0.3678 0.0613 _0.3678 0.0512
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

n808 03853 na;'aI 0.06571 038531 0.054§
0.3853 0.1251 0.38531 0.0957 U.3 0 -3 u.uu88 .I W. - . 0 3 0.0657 0.03_.0 4
0.4037 0.1549 0.4037 0.1124 0.4037 0.0974 0.4037 0.0858 0.4037 0.0767 0.4037 0.0657 0.4037 0.0549

0.4229 0.1549 0.4229 0.1189 0.4229 0.1035 0.4229 0.0912 0.4229 0.0813 0.4229 0.0671 0.4229 0.0549

0.4431 0.1769 0.4431 0.1354 0.4431 0.1155 0.4431 0.0999 0.4431 0.0876 0.4431 0.0699 0.4431 0.0582

0.4642 0.1769 0.4642 0.1354 0.4642 0.1155 0.4642 0.0999 0.4642 0.0876 0.4642 0.0733 0.4642 0.063

0.4863 0.1981 0.4863 0.1469 0.4863 0.1252 0.4863 0.1094 0.4863 0.0976 0.4863 0.0813 0.4863 0.0674

0.5094 0.1981 0.5094 0.1469 0.5094 0.1252 0.5094 0.1094 0.5094 0.0976 0.5094 0.0854 0.5094 0.0741

0.5337 0.1981 0.5337 0.1469 0.5337 0.1252 0.5337 0.111 0.5337 0.1042 0.5337 0.0936 0.5337 0.0818

0.5591 0.1981 0.5591 0.1469 0.5591 0.1252 0.5591 0.111 0.5591 0.1047 0.5591 0.0963 0.5591 0.0856

0.5857 0.2017 0.5857 0.1489 0.5857 0.1267 0.5857 0.111 0.5857 0.1056 0.5857 0.0968 0.5857 0.086

0.6136 0.2095 0.6136 0.1489 0.6136 0.1267 0.6136 0.1134 0.6136 0.1056 0.6136 0.0968 0.6136 0.086

0.6428 0.2095 0.6428 0.1592 0.6428 0.144 0.6428 0.1315 0.6428 0.1212 0.6428 0.1051 0.6428 0.0888

0.6734 0.2431 0.6734 0.1645 0.6734 0.1488 0.6734 0.1378 0.6734 0.1281 0.6734 0.112 0.6734 0.0942

0.7055 0.2431 0.7055 0.1697 0.7055 0.1488 0.7055 0.1378 0.7055 0.1281 0.7055 0.1134 0.7055 0.0964

0.7391 0.2431 0.7391 0.1929 0.7391 0.1715 0.7391 0.1536 0.7391 0.1387 0.7391 0.1162 0.7391 0.102

0.7743 0.3175 0.7743 0.1939 0.7743 0.1721 0.7743 0.1574 0.7743 0.145 0.7743 0.1247 0.7743 0.1138

0.8111 0.3175 0.8111 0.209 0.8111 0.1824 0.8111 0.1628 0.8111 0.1507 0.8111 0.1354 0.8111 0.1227

0.8497 0.3175 0.8497 0.2096 0.8497 0.1901 0.8497 0.1739 0.8497 0.1602 0.8497 0.1387 0.8497 0.1251

0.8902 0.3175 0.8902 0.2137 0.8902 0.1942 0.8902 0.1779 0.8902 0.1643 0.8902 0.143 0.8902 0.1326

0.9326 0.4048 0.9326 0.2629 0.9326 0.221 0.9326 0.1969 0.9326 0.1816 0.9326 0.1635 0.9326 0.1486

0.977 0.4048 0.977 0.2629 0.977 0.2351 0.977 0.2163 0.977 0.2009 0.977 0.1792 0.977 0.1594

1.0235 0.4048 1.0235 0.2629 1.0235 0.2351 1.0235 0.2163 1.0235 0.2009 1.0235 0.1799 1.0235 0.1605

1.0723 0.4048 1.0723 0.284 1.0723 0.2556 1.0723 0.2329 1.0723 0.2147 1.0723 0.1885 1.0723 0.1656

1.1233 0.6478 1.1233 0.3694 1.1233 0.3066 1.1233 0.2666 1.1233 0.2389 1.1233 0.2034 1.1233 0.1728

1.1768 0.6478 1.1768 0.4092 1.1768 0.3316 1.1768 0.2847 1.1768 0.2551 1.1768 0.2216 1.1768 0.1912

1.2328 0.6478 1.2328 0.4092 1.2328 0.338 1.2328 0.3029 1.2328 0.2737 1.2328 0.2287 1.2328 0.2053

1.2916 0.6478 1.2916 0.4092 1.2916 0.354 1.2916 0.3162 1.2916 0.2852 1.2916 0.251 1.2916 0.2185

1.353 0.7347 1.353 0.4213 1.353 0.3577 1.353 0.336 1.353 0.3164 1.353 0.2841 1.353 0.2475

1.4175 0.7347 1.4175 0.4733 1.4175 0.4091 1.4175 0.3602 1.4175 0.3347 1.4175 0.3026 1.4175 0.2665

1.485 0.7347 1.485 0.4733 1.485 0.4217 1.485 0.3846 1.485 0.3589 1.485 0.318 1.485 0.2749

1.5557 0.7347 1.5557 0.5093 1.5557 0.4416 1.5557 0.4075 1.5557 0.3855 1.5557 0.3483 1.5557 0.3069

1.6298 0.9163 1.6298 0.5735 1.6298 0.4647 1.6298 0.4283 1.6298 0.4013 1.6298 0.3692 1.6298 0.3333

1.7074 0.9163 1.7074 0.5735 1.7074 0.4912 1.7074 0.4549 1.7074 0.4281 1.7074 0.3889 1.7074 0.3565

1.7887 0.9163 1.7887 0.6252 1.7887 0.5523 1.7887 0.5056 1.7887 0.4672 1.7887 0.4188 1.7887 0.3802

1.8738 1.0657 1.8738 0.6899 1.8738 0.6207 1.8738 0.5714 1.8738 0.5353 1.8738 0.4752 1.8738 0.4067

1.963 1.309 1.963 0.9405 1.963 0.8061 1.963 0.7024 1.963 0.6201 1.963 0.5214 1.963 0.447

2.0565 1.6456 2.0565 0.9926 2.0565 0.8189 2.0565 0.7387 2.0565 0.6771 2.0565 0.5832 2.0565 0.4847
1 .. ) -.a-. C~A AA nl7Tr2 r41~ 0638~7 2.1544 0.5339

2.15441 1.80091 2.571 1.1559J 25 1 2.257 0 0 0.71091 2.257 .5
2.2571 1.8009_ 2.257, 1.15591 2.257, 1.00451 2.257 .02 .51 0841 227
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24590-PTF-3PS-MEVV-T*, Rev. 2
Forced Circulation Vacuum Evaporator System

2.3645 2.8799 2.3645 1.3727 2.3645 1.0904 2.3645 0.9196 2.3645 0.8166 2.3645 0.7747 2.3645 0.6314

2.4771 2.8799 2.4771 1.3727 2.4771 1.0904 2.4771 0.9196 2.4771 0.8166 2.4771 0.7973 2.4771 0.6564

2.595 2.8799 2.595 1.3727 2.595 1.0904 2.595 0.9452 2.595 0.8693 2.595 0.7973 2.595 0.6706

2.7186 2.8799 2.7186 1.4539 2.7186 1.2603 2.7186 1.1174 2.7186 1.0126 2.7186 0.8596 2.7186 0.723

2.848 2.8799 2.848 1.5317 2.848 1.354 2.848 1.2068 2.848 1.0834 2.848 0.8973 2.848 0.7882

2.9836 2.8799 2.9836 1.6869 2.9836 1.4122 2.9836 1.2244 2.9836 1.0848 2.9836 0.8973 2.9836 0.8498

3.1257 2.8799 3.1257 1.6869 3.1257 1.4122 3.1257 1.2244 3.1257 1.0848 3.1257 0.8973 3.1257 0.8582

3.2745 2.8799 3.2745 1.6869 3.2745 1.4122 3.2745 1.2244 3.2745 1.0848 3.2745 0.8973 3.2745 0.8582

3.4305 2.7652 3.4305 1.6869 3.4305 1.4122 3.4305 1.2244 3.4305 1.0848 3.4305 0.8973 3.4305 0.8582

3.5938 2.7652 3.5938 1.6869 3.5938 1.4122 3.5938 1.2244 3.5938 1.0848 3.5938 0.8973 3.5938 0.8582

3.7649 2.7652 3.7649 1.6869 3.7649 1.4122 3.7649 1.2244 3.7649 1.0848 3.7649 0.8973 3.7649 0.8582

3.9442 2.5281 3.9442 1.5986 3.9442 1.3527 3.9442 1.2028 3.9442 1.0834 3.9442 0.8973 3.9442 0.817

4.132 2.0437 4.132 1.301 4.132 1.1226 4.132 1.0243 4.132 0.9633 4.132 0.8631 4.132 0.7478

4.3288 2.0437 4.3288 1.301 4.3288 1.1226 4.3288 1.0061 4.3288 0.9227 4.3288 0.8061 4.3288 0.6837

4.5349 1.8207 4.5349 1.1967 4.5349 1.0554 4.5349 0.9611 4.5349 0.8876 4.5349 0.7772 4.5349 0.6655

4.7508 1.7008 4.7508 1.1624 4.7508 0.9915 4.7508 0.8891 4.7508 0.8354 4.7508 0.7494 4.7508 0.6545

4.977 1.7008 4.977 1.1624 4.977 0.9915 4.977 0.8809 4.977 0.8192 4.977 0.7321 4.977 0.65

5.214 1.7008 5.214 1.0975 5.214 1.0304 5.214 0.9266 5.214 0.846 5.214 0.7319 5.214 0.6389

5.4623 1.8735 5.4623 1.0975 5.4623 1.0304 5.4623 0.9266 5.4623 0.846 5.4623 0.7319 5.4623 0.6389

5.7224 2.0602 5.7224 1.0975 5.7224 1.0304 5.7224 0.9266 5.7224 0.846 5.7224 0.726 5.7224 0.6355

5.9948 2.0602 5.9948 1.0975 5.9948 1.0304 5.9948 0.9266 5.9948 0.846 5.9948 0.726 5.9948 0.6171

6.2803 2.0602 6.2803 1.0975 6.2803 0.9936 6.2803 0.9089 6.2803 0.8253 6.2803 0.7087 6.2803 0.6055

6.5793 2.0602 6.5793 1.0975 6.5793 0.9797 6.5793 0.9089 6.5793 0.8253 6.5793 0.7045 6.5793 0.6033

6.8926 2.0602 6.8926 1.1327 6.8926 0.9797 6.8926 0.9089 6.8926 0.8253 6.8926 0.7045 6.8926 0.596

7.2208 2.0602 7.2208 1.1327 7.2208 0.9797 7.2208 0.9089 7.2208 0.8253 7.2208 0.7045 7.2208 0.5928

7.5646 2.0602 7.5646 1.1327 7.5646 0.9797 7.5646 0.9089 7.5646 0.8253 7.5646 0.7045 7.5646 0.5938

7.9248 2.0602 7.9248 1.1327 7.9248 0.9797 7.9248 0.9089 7.9248 0.8253 7.9248 0.7045 7.9248 0.5938

8.3022 1.9504 8.3022 1.1327 8.3022 0.9797 8.3022 0.8643 8.3022 0.7929 8.3022 0.6856 8.3022 0.5938

8.6975 1.9504 8.6975 1.0187 8.6975 0.9639 8.6975 0.8643 8.6975 0.7929 8.6975 0.6856 8.6975 0.5938

9.1116 1.9504 9.1116 1.0121 9.1116 0.9236 9.1116 0.8486 9.1116 0.788 9.1116 0.6856 9.1116 0.5938

9.5455 1.5548 9.5455 0.9674 9.5455 0.8614 9.5455 0.7897 9.5455 0.7297 9.5455 0.641 9.5455 0.5601

10 1.2412 10 0.7976 10 0.711 10 0.6704 10 0.6403 10 0.5913 10 0.5423

10.4762 1.2412 10.4762 0.7976 10.4762 0.7005 10.4762 0.6467 10.4762 0.616 10.4762 0.5777 10.4762 0.5402

10.975 1.1134 10.975 0.7976 10.975 0.7005 10.975 0.6467 10.975 0.616 10.975 0.5777 10.975 0.5337

11.4976 1.1405 11.4976 0.7588 11.4976 0.6751 11.4976 0.6377 11.4976 0.6083 11.4976 0.5631 11.4976 0.5155

12.045 1.1405 12.045 0.7357 12.045 0.6444 12.045 0.589 12.045 0.5732 12.045 0.5422 12.045 0.5023

12.6186 1.2275 12.6186 0.6893 12.6186 0.6274 12.6186 0.5862 12.6186 0.5625 12.6186 0.5262 12.6186 0.4844

13.2194 1.2275 13.2194 0.6871 13.2194 0.6274 13.2194 0.5862 13.2194 0.5538 13.2194 0.5083 13.2194 0.4638

13.8489 1.2275 13.8489 0.6871 13.8489 0.6274 13.8489 0.5862 13.8489 0.5538 13.8489 0.5083 13.8489 0.4598
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24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

14.5083 1.2275 14.5083 0.6536 14.5083 0.5901 14.5083 0.5632 14.5083 0.5383 14.5083 0.4957 14.5083 0.4501

15.1991 1.2275 15.1991 0.6536 15.1991 0.5893 15.1991 0.5436 15.1991 0.5098 15.1991 0.4637 15.1991 0.431

15.9228 0.9578 15.9228 0.648 15.9228 0.557 15.9228 0.5105 15.9228 0.4847 15.9228 0.45 15.9228 0.4229

16.681 0.9578 16.681 0.648 16.681 0.557 16.681 0.5105 16.681 0.4847 16.681 0.45 16.681 0.4185

17.4753 0.9578 17.4753 0.648 17.4753 0.557 17.4753 0.5105 17.4753 0.4847 17.4753 0.45 17.4753 .41

18.3074 0.9578 18.3074 0.648 18.3074 0.557 18.3074 0.5105 18.3074 0.4847 18.3074 0.45 18.3074 0.4181

19.1791 0.9578 19.1791 0.648 19.1791 0.557 19.1791 0.5105 19.1791 0.4847 19.1791 0.45 19.1791 0.4181

20.0923 0.7395 20.0923 0.4726 20.0923 0.4506 20.0923 0.4448 20.0923 0.4372 20.0923 0.4208 20.0923 0.3993

21.049 0.6778 21.049 0.4505 21.049 0.4139 21.049 0.4083 21.049 0.4023 21.049 0.3903 21.049 0.3744

22.0513 0.5811 22.0513 0.4381 22.0513 0.4001 22.0513 0.3907 22.0513 0.3854 22.0513 0.376 22.0513 0.3641

23.1013 0.5542 23.1013 0.392 23.1013 0.3693 23.1013 0.3648 23.1013 0.3627 23.1013 0.3583 23.1013 0.3544

24.2013 0.5425 24.2013 0.3749 24.2013 0.3654 24.2013 0.3619 24.2013 0.3593 24.2013 0.355 24.2013 0.3497

25.3536 0.4219 25.3536 0.3696 25.3536 0.3651 25.3536 0.3607 25.3536 0.3568 25.3536 0.3507 25.3536 0.3446

26.5609 0.4219 26.5609 0.36 26.5609 0.3524 26.5609 0.3478 26.5609 0.3444 26.5609 0.3397 26.5609 0.3359

27.8256 0.4219 27.8256 0.3433 27.8256 0.3297 27.8256 0.3277 27.8256 0.3262 27.8256 0.3247 27.8256 0.3258

29.1505 0.4219 29.1505 0.3433 29.1505 0.3274 29.1505 0.3214 29.1505 0.3202 29.1505 0.3186 29.1505 0.3186

30.5386 0.4219 30.5386 0.3433 30.5386 0.3274 30.5386 0.3214 30.5386 0.3167 30.5386 0.316 30.5386 0.3153

31.9927 0.3814 31.9927 0.3366 31.9927 0.3197 31.9927 0.3172 31.9927 0.3167 31.9927 0.316 31.9927 0.3153

33.516 0.3355 33.516 0.3269 33.516 0.3197 33.516 0.3172 33.516 0.3167 33.516 0.316 33.516 0.3153

35.1119 0.319 35.1119 0.3183 35.1119 0.3177 35.1119 0.3172 35.1119 0.3167 35.1119 0.316 35.1119 0.3153

36.7838 0.3163 36.7838 0.316 36.7838 0.3158 36.7838 0.3157 36.7838 0.3155 36.7838 0.3151 36.7838 0.3146

38.5353 0.3145 38.5353 0.3144 38.5353 0.3143 38.5353 0.3142 38.5353 0.3141 38.5353 0.3139 38.5353 0.3136

40.3702 0.3131 40.3702 0.313 40.3702 0.3129 40.3702 0.3129 40.3702 0.3128 40.3702 0.3128 40.3702 0.3126

42.2924 0.3119 42.2924 0.3118 42.2924 0.3118 42.2924 0.3118 42.2924 0.3117 42.2924 0.3117 42.2924 0.3116

44.3062 0.3108 44.3062 0.3108 44.3062 0.3108 44.3062 0.3108 44.3062 0.3108 44.3062 0.3107 44.3062 0.3107

46.4159 0.3099 46.4159 0.3099 46.4159 0.3099 46.4159 0.3098 46.4159 0.3098 46.4159 0.3098 46.4159 0.3098

48.626 0.309 48.626 0.309 48.626 0.309 48.626 0.309 48.626 0.309 48.626 0.309 48.626 0.309

50.9414 0.3083 50.9414 0.3083 50.9414 0.3083 50.9414 0.3084 50.9414 0.3084 50.9414 0.3084 50.9414 0.3084
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24590-PTF-3PS-MEVV-T02 Rev. 2
Forced Circulation Vacuum Evapor ystem

RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Figure 121
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24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

SPTWW121.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-SI5T-00005, Rev. OB

Frequency (cps)
Spectral Acceleration (g)
Figure 121
SLAB ONLY Vertical Responses
Elevation 56 ft.
EL56_H-L-7-12

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%

Freg. IAccel. Freg. Accel. Freg. Accel. Freg. Accel. Freq. Accel. Freg. Accel. Frog. Accel.

0.1098 0.033 0.1098 0.0295 0.1098 0.0276 0.1098 0.0264 0.1098 0.0255 0.1098 0.0238 0.098 0.0219

0.115 0.0348 0.115 0.0311 0.115 0.0291 0.115 0.0272 0.115 0.0258 0.115 0.0241 0.115 0.0223

0.1204 0.0348 0.1204 0.0312 0.1204 0.0291 0.1204 0.0272 0.1204 0.0258 0.1204 0.0241 0.1204 0.0223

0.1262 0.0349 0.1262 0.0312 0.1262 0.0291 0.1262 0.0272 0.1262 0.0258 0.1262 0.0241 0.1262 0.0223

0.1322 0.0349 0.1322 0.0312 0.1322 0.0291 0.1322 0.0272 0.1322 0.0258 0.1322 0.0241 0.1322 0.0223

0.1385 0.0349 0.1385 0.0312 0.1385 0.0291 0.1385 0.0272 0.138-5 0.02591 0.1385 0.0242 0.1385 0.0223

0.1451 0.0349 0.1451 0.0312 0.1451 0.0291 0.1451 0.0272 0.1451 0.02591 0.1451 0.0242 0.1451 0.0225

0.152 0.0349 0.152 0.0312 0.152 0.0291 0.152 0.0272 0.152 0.0265 0.152 0.0252 0.152 0.0241

0.1592 0.0349 0.1592 0.0312 0.1592 0.0291 0.1592 0.0284 0.1592 0.0277 0.1592 0.0267 0.1592 0.0254

0.1668 0.0349 0.1668 0.0312 0.1668 0.0298 0.1668 0.0291 0.1668 0.0285 0.1668 0.0274 0.1668 0.0261

0.1748 0.0423 0.1748 0.0358 0.1748 0.0324 0.1748 0.0297 0.1748 0.0285 0.1748 0.0274 0.1748 0.0265

0.1831 0.0536 0.1831 0.0446 0.1831 0.0398 0.1831 0.0358 0.1831 0.0325 0.1831 0.0275 0.1831 0.0268

0.1918 0.0577 0.1918 0.0478 0.1918 0.0425 0.1918 0.0381 0.1918 0.0349 0.1918 0.0321 0.1918 0.0291

0.2009 0.0577 0.2009 0.0478 0.2009 0.0425 0.2009 0.0393 0.2009 0.0375 0.2009 0.0344 0.2009 0.0306

0.2105 0.0577 0.2105 0.0478 0.2105 0.0425 0.2105 0.0397 0.2105 0.038 0.2105 0.0352 0.2105 0.0328

0.2205 0.0577 0.2205 0.0478 0.2205 0.0434 0.2205 0.0419 0.2205 0.0406 0.2205 0.0383 0.2205 0.0353

0.231 0.0581 0.231 0.0495 0.231 0.0465 0.231 0.0443 0.231 0.0427 0.231 0.0397 0.231 0.0362

0.242 0.0625 0.242 0.0555 0.242 0.0514 0.242 0.0477 0.242 0.0444 0.242 0.0397 0.242 0.0362

0.2535 0.0716 0.2535 0.0626 0.2535 0.0577 0.2535 0.0534 0.2535 0.0499 0.2535 0.0445 0.2535 0.0389

0.2656 0.0716 0.2656 0.0626 0.2656 0.0577 0.2656 0.0534 0.2656 0.0499 0.2656 0.0445 0.2656 0.0389

0.2783 0.0716 0.2783 0.0626 0.2783 0.0577 0.2783 0.0534 0.2783 0.0499 0.2783 0.0445 0.2783 0.0401

0.2915 0.0747 0.2915 0.0669 0.2915 0.0624 0.2915 0.0588 0.2915 0.0558 0.2915 0.0508 0.2915 0.0451

0.3054 0.0877 0.3054 0.076 0.3054 0.0697 0.3054 0.0646 0.3054 0.0609 0.3054 0.0546 0.3054 0.0477

0.3199 0.0922 0.3199 0.0798 0.3199 0.073 0.3199 0.0671 0.3199 0.062 0.3199 0.0546 0.3199 0.0477

0.3352 0.111 0.3352 0.0894 0.3352 0.079 0.3352 0.0711 0.3352 0.0649 0.3352 0.0562 0.3352 0.0484

0.3511 0.1257 0.3511 0.0957 0.3511 0.0829 0.3511 0.0729 0.3511 0.067 0.3511 0.0585 0.3511 0.0501

0.3678 0.1257 0.3678 0.0957 0.3678 0.0851 0.3678 0.078 0.3678 0.0719 0.3678 0.062 0.3678 0.0521
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24590-PTF-3PS-MEW-T, Rev. 2

Forced Circulation Vacuum Evaporator System

0.3853 0.1257 0.38-53 0.0961 0.38531 0.0884 0.3853 0.0817 0.3853 0.0762 0.3853 0.0667 0.3853 0.0559

0.4037 0.1552 0.4037 0.113 0.4037 0.0981 -0.4037 0.0865 .0.4037 0.0773 0.4037 0.0667 0.4037 0.0559

0.4229 0.1552 0.4229 0.1191 0.4229 0.1039 0.4229 0.0918 0.4229 0.082 0.4229 0.0675 0.4229 0.0559

0.4431 0.1777 0.4431 0.1362 0.4431 0.1163 0.4431 0.1007 0.4431 0.0885 0.4431 0.0709 0.4431 0.0607

0.4642 0.1777 0.4642 0.1362 0.4642 0.1163 0.4642 0.1007 0.4642 0.0885 0.4642 0.0743 0.4642 0.0645

0.4863 0.1985 0.4863 0.1471 0.4863 0.1253 0.4863 0.1094 0.4863 0.0974 0.4863 0.0814 0.4863 0.0687

0.5094 0.1985 0.5094 0.1471 0.5094 0.1253 0.5094 0.1094 0.5094 0.0989 0.5094 0.087 0.5094 0.076

0.5337 0.1985 0.5337 0.1471 0.5337 0.1253 0.5337 0.1121 0.5337 0.1057 0.5337 0.0953 0.5337 0.0834

0.5591 0.1985 0.5591 0.1471 0.5591 0.1253 0.5591 0.1121 0.5591 0.1057 0.5591 0.0974 0.5591 0.0867

0.5857 0.2005 0.5857 0.1488 0.5857 0.1268 0.5857 0.1121 0.5857 0.1057 0.5857 0.0974 0.5857 0.0867

0.6136 0.2118 0.6136 0.1488 0.6136 0.1268 0.6136 0.113 0.6136 0.1057 0.6136 0.0974 0.6136 0.0867

0.6428 0.2118 0.6428 0.161 0.6428 0.1458 0.6428 0.1335 0.6428 0.1231 0.6428 0.1073 0.6428 0.0909

0.6734 0.2446 0.6734 0.1647 0.6734 0.1502 0.6734 0.1391 0.6734 0.1296 0.6734 0.1141 0.6734 0.0975

0.7055 0.2446 0.7055 0.1702 0.7055 0.1502 0.7055 0.1391 0.7055 0.1297 0.7055 0.1156 0.7055 0.0986

0.7391 0.2446 0.7391 0.1967 0.7391 0.175 0.7391 0.1569 0.7391 0.1417 0.7391 0.1186 0.7391 0.1045

0.7743 0.3214 0.7743 0.1967 0.7743 0.1771 0.7743 0.1625 0.7743 0.1502 0.7743 0.1301 0.7743 0.1169

0.8111 0.3214 0.8111 0.213 0.8111 0.1859 0.8111 0.1665 0.8111 0.1543 0.8111 0.1391 0.8111 0.1261

0.8497 0.3214 0.8497 0.2135 0.8497 0.1935 0.8497 0.1767 0.8497 0.1633 0.8497 0.1432 0.8497 0.1288

0.8902 0.3214 0.8902 0.2172 0.8902 0.1977 0.8902 0.1814 0.8902 0.1678 0.8902 0.1464 0.8902 0.1364

0.9326 0.4138 0.9326 0.2697 0.9326 0.2279 0.9326 0.2035 0.9326 0.1879 0.9326 0.1688 0.9326 0.1524

0.977 0.4138 0.977 0.2697 0.977 0.2419 0.977 0.2225 0.977 0.2066 0.977 0.1839 0.977 0.1636

1.0235 0.4138 1.0235 0.2697 1.0235 0.2419 1.0235 0.2225 1.0235 0.2066 1.0235 0.1863 1.0235 0.1646

1.0723 0.4138 1.0723 0.2936 1.0723 0.265 1.0723 0.2418 1.0723 0.2238 1.0723 0.1974 1.0723 0.1722

1.1233 0.6656 1.1233 0.3815 1.1233 0.3148 1.1233 0.2725 1.1233 0.2434 1.1233 0.2056 1.1233 0.1743

1.1768 0.6656 1.1768 0.4149 1.1768 0.3396 1.1768 0.292 1.1768 0.2651 1.1768 0.2307 1.1768 0.1986

1.2328 0.6656 1.2328 0.4149 1.2328 0.3472 1.2328 0.3122 1.2328 0.2829 1.2328 0.2384 1.2328 0.2121

1.2916 0.6656 1.2916 0.4154 1.2916 0.3673 1.2916 0.3281 1.2916 0.2961 1.2916 0.258 1.2916 0.2233

1.353 0.7352 1.353 0.4269 1.353 0.3673 1.353 0.3448 1.353 0.3251 1.353 0.2922 1.353 0.2546

1.4175 0.7352 1.4175 0.4722 1.4175 0.4009 1.4175 0.3625 1.4175 0.3436 1.4175 0.3109 1.4175 0.2743

1.485 0.7352 1.485 0.4722 1.485 0.4287 1.485 0.3999 1.485 0.3751 1.485 0.3332 1.485 0.2839

1.5557 0.7352 1.5557 0.4852 1.5557 0.4395 1.5557 0.415 1.5557 0.3934 1.5557 0.3559 1.5557 0.3097

1.6298 0.9015 1.6298 0.5521 1.6298 0.4513 1.6298 0.4238 1.6298 0.4018 1.6298 0.3721 1.6298 0.3337

1.7074 0.9015 1.7074 0.5521 1.7074 0.4862 1.7074 0.4612 1.7074 0.4392 1.7074 0.3978 1.7074 0.3566

1.7887 0.9015 1.7887 0.5762 1.7887 0.5303 1.7887 0.5052 1.7887 0.4812 1.7887 0.4371 1.7887 0.3827

1.8738 0.9435 1.8738 0.683 1.8738 0.6193 1.8738 0.5672 1.8738 0.5244 1.8738 0.4712 1.8738 0.4109

1.963 1.1781 1.963 0.8458 1.963 0.7609 1.963 0.6885 1.963 0.6261 1.963 0.53 1.963 0.4366

2.0565 1.4722 2.0565 0.9587 2.0565 0.8148 2.0565 0.7472 2.0565 0.6869 2.0565 0.5856 2.0565 0.4943

2.1544 1.4722 2.1544 0.9587 2.1544 0.8589 2.1544 0.7934 2.1544 0.7347 2.1544 0.6319 2.1544 0.5285

1 11.1094 2.257 0.9923 2.257 0.8986 2.257 _ 0.8226 2.257 0.7018 2.257 0.5689
P 2
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2.3645 3.1044 2.3645 1.3561 2.3645 1.0122 2.3645 0.9664 2.3645 0.8503 2.3645 0.719 2.3645 0.5849

2.4771 3.1044 2.4771 1.3561 2.4771 1.0122 2.4771 0.9901 2.4771 0.8519 2.4771 0.719 2.4771 0.6283

2.595 3.1044 2.595 1.3561 2.595 1.0122 2.595 0.9901 2.595 0.8519 2.595 0.7497 2.595 0.6688

2.7186 3.1044 2.7186 1.4793 2.7186 1.2977 2.7186 1.1587 2.7186 1.0446 2.7186 0.8675 2.7186 0.7137

2.848 3.1044 2.848 1.5392 2.848 1.349 2.848 1.1927 2.848 1.0583 2.848 0.8783 2.848 0.7856

2.9836 3.2341 2.9836 1.714 2.9836 1.407 2.9836 1.1927 2.9836 1.0583 2.9836 0.8783 2.9836 0.8371

3.1257 3.2341 3.1257 1.714 3.1257 1.407 3.1257 1.1927 3.1257 1.0583 3.1257 0.8783 3.1257 0.8371

3.2745 3.2341 3.2745 1.714 3.2745 1.407 3.2745 1.1927 3.2745 1.0583 3.2745 0.8783 3.2745 0.8371

3.4305 3.2341 3.4305 1.714 3.4305 1.407 3.4305 1.1927 3.4305 1.0583 3.4305 0.8783 3.4305 0.8371

3.5938 3.2341 3.5938 1.714 3.5938 1.407 3.5938 1.1927 3.5938 1.0583 3.5938 0.8783 3.5938 0.8371

3.7649 3.1962 3.7649 1.714 3.7649 1.407 3.7649 1.1927 3.7649 1.0583 3.7649 0.8783 3.7649 0.823

3.9442 1.8572 3.9442 1.3131 3.9442 1.1798 3.9442 1.0801 3.9442 0.9935 3.9442 0.8783 3.9442 0.7625

4.132 1.3859 4.132 1.1101 4.132 1.0059 4.132 0.9267 4.132 0.8638 4.132 0.7879 4.132 0.7016

4.3288 1.4004 4.3288 1.01 4.3288 0.9193 4.3288 0.8523 4.3288 0.7981 4.3288 0.7074 4.3288 0.644

4.5349 1.453 4.5349 1.0165 4.5349 0.9043 4.5349 0.8298 4.5349 0.7728 4.5349 0.702 4.5349 0.6353

4.7508 1.453 4.7508 1.0165 4.7508 0.9043 4.7508 0.8298 4.7508 0.7728 4.7508 0.702 4.7508 0.6353

4.977 1.453 4.977 1.0527 4.977 0.9446 4.977 0.8574 4.977 0.7946 4.977 0.7059 4.977 0.6353

5.214 1.5622 5.214 1.1002 5.214 1.013 5.214 0.934 5.214 0.8657 5.214 0.7586 5.214 0.6576

5.4623 1.9198 5.4623 1.1825 5.4623 1.0375 5.4623 0.9404 5.4623 0.8658 5.4623 0.7636 5.4623 0.6822

5.7224 2.1413 5.7224 1.2391 5.7224 1.0781 5.7224 0.9658 5.7224 0.9004 5.7224 0.8178 5.7224 0.7373

5.9948 2.1413 5.9948 1.2391 5.9948 1.0821 5.9948 0.9888 5.9948 0.9125 5.9948 0.8549 5.9948 0.8006

6.2803 2.1413 6.2803 1.4291 6.2803 1.2694 6.2803 1.1734 6.2803 1.1115 6.2803 1.0135 6.2803 0.8904

6.5793 2.8254 6.5793 1.6044 6.5793 1.4817 6.5793 1.3887 6.5793 1.3019 6.5793 1.1439 6.5793 1.0139

6.8926 4.5401 6.8926 2.3318 6.8926 1.8873 6.8926 1.6445 6.8926 1.502 6.8926 1.2963 6.8926 1.1085

7.2208 4.6887 7.2208 2.5167 7.2208 2.0952 7.2208 1.8287 7.2208 1.663 7.2208 1.4026 7.2208 1.1658

7.5646 4.6887 7.5646 2.633 7.5646 2.1261 7.5646 1.9026 7.5646 1.7092 7.5646 1.5057 7.5646 1.2197

7.9248 4.6887 7.9248 2.633 7.9248 2.1261 7.9248 1.9026 7.9248 1.7092 7.9248 1.5186 7.9248 1.2293

8.3022 4.6887 8.3022 2.633 8.3022 2.2308 8.3022 1.9713 8.3022 1.7431 8.3022 1.5994 8.3022 1.2573

8.6975 4.7522 8.6975 2.633 8.6975 2.2308 8.6975 1.9713 8.6975 1.7431 8.6975 1.6517 8.6975 1.3022

9.1116 4.7522 9.1116 2.633 9.1116 2.2308 9.1116 1.9713 9.1116 1.7431 9.1116 1.6517 9.1116 1.3022

9.5455 4.7522 9.5455 2.633 9.5455 2.2308 9.5455 1.9713 9.5455 1.7431 9.5455 1.6517 9.5455 1.3022

10 4.7522 10 2.633 10 2.2308 10 1.9713 10 1.7431 10 1.6517 10 1.3022

10.4762 4.7522 10.4762 2.633 10.4762 2.2308 10.4762 1.9713 10.4762 1.7431 10.4762 1.6517: 10.4762 1.3022

10.975 4.7522 10.975 2.7198 10.975 2.3406 10.975 2.0833 10.975 1.8722 10.975 1.5448 10.975 1.3465

11.4976 6.3932 11.4976 3.0713 11.4976 2.4592 11.4976 2.0954 11.4976 1.8722 11.4976 1.5448 11.4976 1.436

12.045 6.3932 12.045 3.0713 12.045 2.4592 12.045 2.0954 12.045 1.8722 12.045 1.5448 12.045 1.436

12.6186 6,3932 12.6186 3.0713 12.6186 2.4592 12.6186 2.0954 12.6186 1.8722 12.6186 1.5448 12.6186 1.436

13.2194 6.3932 13.2194 3.0713 13.2194 2.4592 13.2194 2.0954 13.2194 1.8722 13.2194 1.5448 13.2194 1.436

13.8489 6.3932 13.8489 3.0713 13.8489 2.4592 13.8489 2.0954 13.8489 1.8722 13.8489 1.5448 13.8489 1.436
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14.5083 6.2879 14.5083 3.0713 14.5083 2.4592 14.5083 2.0954 14.5083 1.8722 14.5083 1.5448 14.5083 1.4308
15.1991 6.1979 15.1991 2.9655 15.1991 2.4592 15.1991 2.0954 15.1991 1.8722 15.1991 1.5448 15.1991 1.4308
15.9228 3.8738 15.9228 2.2164 15.9228 2.0644 15.9228 1.922 15.9228 1.7933 15.9228 1.5448 15.9228 1.3311

16.681 3.4691 16.681 1.8084 16.681 1.6216 16.681 1.4892 16.681 1.3822 16.681 1.2458 16.681 1.1088
17.4753 3.4691 17.4753 1.6784 17.4753 1.4303 17.4753 1.3119 17.4753 1.2584 17.4753 1.0884 17.4753 0.932
18.3074 2.6063 18.3074 1.5361 18.3074 1.3831 18.3074 1.2784 18.3074 1.1859 18.3074 1.0285 18.3074 0.874
19.1791 2.6063 19.1791 1.3209 19.1791 1.1588 19.1791 1.0576 19.1791 0.9944 19.1791 0.9231 19.1791 0.8367
20.0923 1.5805 20.0923 1.1546 20.0923 1.0136 20.0923 0.9361 20.0923 0.8832 20.0923 0.8312 20.0923 0.7647
21.049 1.3004 21.049 0.8944 21.049 0.8148 21.049 0.7857 21.049 0.758 21.049 0.7323 21.049 0.7132

22.0513 0.9281 22.0513 0.8029 22.0513 0.7675 22.0513 0.7403 22.0513 0.7306 22.0513 0.7155 22.0513 0.6984
23.1013 0.7455 23.1013 0.7175 23.1013 0.7113 23.1013 0.7103 23.1013 0.7074 23.1013 0.6997 23.1013 0.687
24.2013 0.7455 24.2013 0.7175 24.2013 0.7063 24.2013 0.6988 24.2013 0.6932 24.2013 0.6846 24.2013 0.6737
25.3536 0.7105 25.3536 0.6836 25.3536 0.6748 25.3536 0.6729 25.3536 0.6722 25.3536 0.6681 25.3536 0.6599
26.5609 0.7105 26.5609 0.6836 26.5609 0.6748 26.5609 0.6686 26.5609 0.6637 26.5609 0.656 26.5609 0.6468
27.8256 0.6713 27.8256 0.6593 27.8256 0.654 27.8256 0.6496 27.8256 0.6459 27.8256 0.6395 27.8256 0.632
29.1505 0.6193 29.1505 0.6233 29.1505 0.6233 29.1505 0.6227 29.1505 0.6218 29.1505 0.6196 29.1505 0.6158
30.5386 0.6069 30.5386 0.5987 30.5386 0.601 30.5386 0.602 30.5386 0.6025 30.5386 0.6024 30.5386 0.6011
31.9927 0.6069 31.9927 0.5931 31.9927 0.5907 31.9927 0.5898 31.9927 0.5896 31.9927 0.5894 31.9927 0.589
33.516 0.5732 33.516 0.5757 33.516 0.5772 33.516 0.5781 33.516 0.5787 33.516 0.5792 33.516 0.5793

35.1119 0.5711 35.1119 0.5711 35.1119 0.5711 35.1119 0.5712 35.1119 0.5713 35.1119 0.5715 35.1119 0.5715
36.7838 0.5654 36.7838 0.5653 36.7838 0.5653 36.7838 0.5653 36.7838 0.5652 36.7838 0.5652 36.7838 0.565
38.5353 0.5598 38.5353 0.5598 38.5353 0.5598 38.5353 0.5597 38.5353 0.5597 38.5353 0.5596 38.5353 0.5594
40.3702 0.5548 40.3702 0.5547 40.3702 0.5547 40.3702 0.5546 40.3702 0.5546 40.3702 0.5545 40.3702 0.5544
42.2924 0.5501 42.2924 0.5501 42.2924 0.55 42.2924 0.55 42.2924 0.55 42.2924 0.5499 42.2924 0.5498
44.3062 0.5458 44.3062 0.5458 44.3062 0.5458 44.3062 0.5458 44.3062 0.5458 44.3062 0.5457 44.3062 0.5457
46.4159 0.5419 46.4159 0.5419 46.4159 0.5419 46.4159 0.5419 46.4159 0.5419 46.4159 0.5419 46.4159 0.5419

48.626 0.5382 48.626 0.5382 48.626 0.5382 48.626 0.5382 48.626 0.5383 48.626 0.5383 48.626 0.5384
50.9414 0.5347 50.9414 0.5347 50.9414 0.5348 50.9414 0.5348 50.9414 0.5348 50.9414 0.5349 50.9414 0.5351
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

I I I I 1 1
Figure 40
SLAB-WALL JOINT East-West Responses
Elevation 54 Ft.
Line 30 & B
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S_PTWWO40.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 40
SLAB-WALL JOINT East-West Responses
Elevation 54 Ft.
Line 30 & B

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0314 0.1098 0.0288 0.1098 0.0276 0.1098 0.0268 0.1098 0.0261 0.1098 0.0248 0.1098 0.0232

0.115 0.0359 0.115 0.033 0.115 0.0315 0.115 0.0301 0.115 0.029 0.115 0.0275 0.115 0.0253
0.1204 0.041 0.1204 0.0383 0.1204 0.0367 0.1204 0.0353 0.1204 0.034 0.1204 0.0316 0.1204 0.0287
0.1262 0.046 0.1262 0.0427 0.1262 0.0407 0.1262 0.0389 0.1262 0.0372 0.1262 0.0344 0.1262 0.0312
0.1322 0.0489 0.1322 0.0442 0.1322 0.0421 0.1322 0.0403 0.1322 0.0385 0.1322 0.0356 0.1322 0.0321
0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0403 0.1385 0.0385 0.1385 0.0356 0.1385 0.0321
0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0403 0.1451 0.0385 0.1451 0.0356 0.1451 0.0321

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0403 0.152 0.0385 0.152 0.0356 0.152 0.0321
0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0403 0.1592 0.0385 0.1592 0.0356 0.1592 0.0325
0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0403 0.1668 0.0384 0.1668 0.0362 0.1668 0.0352
0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0404 0.1748 0.0394 0.1748 0.0379
0.1831 0.0518 0.1831 0.0463 0.1831 0.0455 0.1831 0.0447 0.1831 0.044 0.1831 0.0426 0.1831 0.0406
0.1918 0.0522 0.1918 0.0505 0.1918 0.0496 0.1918 0.0486 0.1918 0.0476 0.1918 0.0458 0.1918 0.0437
0.2009 0.057 0.2009 0.0549 0.2009 0.0536 0.2009 0.0525 0.2009 0.0514 0.2009 0.0497 0.2009 0.0474
0.2105 0.0707 0.2105 0.06 0.2105 0.0586 0.2105 0.0574 0.2105 0.0562 0.2105 0.054 0.2105 0.0516
0.2205 0.0909 0.2205 0.0714 0.2205 0.0643 0.2205 0.0624 0.2205 0.061 0.2205 0.0586 0.2205 0.0558

0.231 0.1079 0.231 0.0907 0.231 0.0814 0.231 0.0735 0.231 0.0674 0.231 0.0631 0.231 0.0595
0.242 0.1196 0.242 0.0993 0.242 0.0884 0.242 0.0793 0.242 0.0715 0.242 0.0667 0.242 0.0622

0.2535 0.1204 0.2535 0.0993 0.2535 0.0884 0.2535 0.0797 0.2535 0.0755 0.2535 0.0695 0.2535 0.0659
0.2656 0.1204 0.2656 0.0993 0.2656 0.0924 0.2656 0.0881 0.2656 0.0841 0.2656 0.0771 0.2656 0.0687
0.2783 0.1255 0.2783 0.1097 0.2783 0.1009 0.2783 0.095 0.2783 0.0907 0.2783 0.0835 0.2783 0.0755
0.2915 0.1425 0.2915 0.1248 0.2915 0.1148 0.2915 0.106 0.2915 0.0982 0.2915 0.0888 0.2915 0.0813
0.3054 0.1425 0.3054 0.1248 0.3054 0.1152 0.3054 0.1069 0.3054 0.0996 0.3054 0.0909 0.3054 0.0841
0.3199 0.1425 0.3199 0.1248 0.3199 0.1152 0.3199 0.1069 0.3199 0.0996 0.3199 0.0909 0.3199 0.0846
0.3352 0.1711 0.3352 0.1346 0.3352 0.1186 0.3352 0.1069 0.3352 0.0996 0.3352 0.0909 0.3352 0.0846
0.3511 0.2173 0.3511 0.163 0.3511 0.137 0.3511 0.117 0.3511 0.1079 0.3511 0.0933 0.3511 0.0846
0.3678 0.2401 0.3678 0.1757 0.3678 0.1531 0.3678 0.1395 0.3678 0.1276 0.3678 0.108 0.3678 0.0887
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0.3853 0.2401 0.3853 0.1803 0.3853 0.1622 0.3853 0.1467 0.3853 0.1335 0.3853 0.1124 0.3853 0.0952

0.4037 0.2401 0.4037 0.1853 0.4037 0.1651 0.4037 0.1483 0.4037 0.1343 0.4037 0.1165 0.4037 0.0996

0.4229 0.2401 0.4229 0.1853 0.4229 0.1651 0.4229 0.1497 0.4229 0.1382 0.4229 0.1221 0.4229 0.1054

0.4431 0.2696 0.4431 0.1872 0.4431 0.1712 0.4431 0.1571 0.4431 0.1447 0.4431 0.1242 0.4431 0.1054

0.4642 0.2696 0.4642 0.1963 0.4642 0.179 0.4642 0.1637 0.4642 0.1503 0.4642 0.1279 0.4642 0.1174

0.4863 0.2696 0.4863 0.2048 0.4863 0.1795 0.4863 0.1637 0.4863 0.1503 0.4863 0.1396 0.4863 0.1334

0.5094 0.3933 0.5094 0.2804 0.5094 0.2339 0.5094 0.2007 0.5094 0.1759 0.5094 0.1597 0.5094 0.1486

0.5337 0.498 0.5337 0.3467 0.5337 0.2831 0.5337 0.2394 0.5337 0.2126 0.5337 0.1766 0.5337 0.1593
0.5591 0.498 0.5591 0.3467 0.5591 0.2831 0.5591 0.2394 0.5591 0.2172 0.5591 0.1895 0.5591 0.1611

0.5857 0.498 0.5857 0.3467 0.5857 0.2831 0.5857 0.2394 0.5857 0.2172 0.5857 0.1895 0.5857 0.168
0.6136 0.498 0.6136 0.3467 0.6136 0.2855 0.6136 0.2597 0.6136 0.2392 0.6136 0.2082 0.6136 0.177

0.6428 0.5118 0.6428 0.3731 0.6428 0.3183 0.6428 0.2805 0.6428 0.2523 0.6428 0.2127 0.6428 0.177
0.6734 0.5118 0.6734 0.3731 0.6734 0.3247 0.6734 0.2958 0.6734 0.2722 0.6734 0.2359 0.6734 0.198
0.7055 0,5118 0.7055 0.3731 0.7055 0.3247 0.7055 0.2958 0.7055 0.2722 0.7055 0.2359 0.7055 0.2086
0.7391 0.5118 0.7391 0.3731 0.7391 0.3247 0.7391 0.2958 0.7391 0.2722 0.7391 0.2389 0.7391 0.2175
0.7743 0.5271 0.7743 0.3892 0.7743 0.3374 0.7743 0.3002 0.7743 0.2812 0.7743 0.2528 0.7743 0.2292
0.8111 0.5842 0.8111 0.3905 0.8111 0.3524 0.8111 0.3253 0.8111 0.3077 0.8111 0.2782 0.8111 0.2429

0.8497 0.5842 0.8497 0.4479 0.8497 0.4022 0.8497 0.367 0.8497 0.3388 0.8497 0.2955 0.8497 0.2503
0.8902 0.5842 0.8902 0.4479 0.8902 0.4022 0.8902 0.367 0.8902 0.3388 0.8902 0.2955 0.8902 0.2503
0.9326 0.8993 0.9326 0.6068 0.9326 0.5069 0.9326 0.4394 0.9326 0.3909 0.9326 0.3258 0.9326 0.2677

0.977 0.8993 0.977 0.6068 0.977 0.507 0.977 0.4543 0.977 0.4088 0.977 0.3406 0.977 0.2841

1.0235 0.8993 1.0235 0.6068 1.0235 0.507 1.0235 0.4543 1.0235 0.4088 1.0235 0.3566 1.0235 0.3084
1.0723 0.8993 1.0723 0.6169 1.0723 0.5581 1.0723 0.5126 1.0723 0.4775 1.0723 0.4206 1.0723 0.3593
1.1233 1.1503 1.1233 0.6989 1.1233 0.6146 1.1233 0.567 1.1233 0.5246 1.1233 0.4637 1.1233 0.4009
1.1768 1.1503 1.1768 0.7013 1.1768 0.6177 1.1768 0.5745 1.1768 0.5387 1.1768 0.4887 1.1768 0.4328

1.2328 1.1503 1.2328 0.7602 1.2328 0.676 1.2328 0.6069 1.2328 0.5619 1.2328 0.5151 1.2328 0.4624
1.2916 1.4069 1.2916 0.9112 1.2916 0.7748 1.2916 0.6655 1.2916 0.6075 1.2916 0.5495 1.2916 0.4943

1.353 1.4069 1.353 0.9854 1.353 0.8366 1.353 0.7197 1.353 0.6331 1.353 0.5865 1.353 0.5282
1.4175 1.4069 1.4175 0.9854 1.4175 0.8366 1.4175 0.7197 1.4175 0.6602 1.4175 0.6163 1.4175 0.5576
1.485. 1.4069 1.485 0.9854 1.485 0.8366 1.485 0.7197 1.485 0.6898 1.485 0.6458 1.485 0.5873

1.5557 1.4069 1.5557 0.9854 1.5557 0.8366 1.5557 0.7629 1.5557 0.7329 1.5557 0.6815 1.5557 0.6151
1.6298 1.6681 1.6298 1.0205 1.6298 0.8966 1.6298 0.82 1.6298 0.7642 1.6298 0.7076 1.6298 0.6389
1.7074 1.6681 1.7074 1.0205 1.7074 0.9046 1.7074 0.8499 1.7074 0.8016 1.7074 0.7204 1.7074 0.6548
1.7887 2.0604 1.7887 1.1768 1.7887 1.1373 1.7887 0.99 1.7887 0.8859 1.7887 0.7382 1.7887 0.6673
1.8738 2.0604 1.8738 1.1768 1.8738 1.1373 1.8738 0.99 1.8738 0.8859 1.8738 0.7686 1.8738 0.6934
1.963 2.0604 1.963 1.1768 1.963 1.1373 1.963 0.99 1.963 0.8859 1.963 0.7926 1.963 0.7145

2.0565 2.0604 2.0565 1.1768 2.0565 1.1373 2.0565 0.99 2.0565 0.8859 2.0565 0.8132 2.0565 0.7272
2.1544 2.0604 2.1544 1.1768 2.1544 1.1373 2.1544 0.99 2.1544 0.9184 2.1544 0.829 2.1544 0.7272

2.257 1.7622 2.257 1.1768 2.257 1.1373 2.257 0.99 2.257 0.9184 2.257 0.829 2.257 0.7272
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2.3645 1.801 2.3645 1.1855 2.3645 1.1373 2.3645 0.99 2.3645 0.9184 2.3645 0.829 2.3645 0.7272
2.4771 1.801 2.4771 1.2722 2.4771 1.1373 2.4771 0.99 2.4771 0.9184 2.4771 0.829 2.4771 0.7436
2.595 1.801 2.595 1.291 2.595 1.1373 2.595 0.99 2.595 0.9184 2.595 0.8354 2.595 0.7711

2.7186 1.801 2.7186 1.291 2.7186 1.1373 2.7186 0.99 2.7186 0.9314 2.7186 0.8739 2.7186 0.802
2.848 1.801 2.848 1.291 2.848 1.1373 2.848 1.0306 2.848 0.9834 2.848 0.9097 2.848 0.8289

2.9836 1.7695 2.9836 1.291 2.9836 1.1373 2.9836 1.0306 2.9836 0.9834 2.9836 0.919 2.9836 0.8422
3.1257 1.7695 3.1257 1.3084 3.1257 1.1422 3.1257 1.0306 3.1257 0.9834 3.1257 0.9212 3.1257 0.8511
3.2745 1.7695 3.2745 1.3427 3.2745 1.2702 3.2745 1.1405 3.2745 1.0295 3.2745 0.9272 3.2745 0.8631
3.4305 1.9605 3.4305 1.3427 3.4305 1.315 3.4305 1.1822 3.4305 1.0726 3.4305 0.9512 3.4305 0.8756
3.5938 2.186 3.5938 1.3427 3.5938 1.315 3.5938 1.1822 3.5938 1.0726 3.5938 0.9875 3.5938 0.9006
3.7649 2.186 3.7649 1.3427 3.7649 1.315 3.7649 1.1822 3.7649 1.0784 3.7649 0.9958 3.7649 0.9115
3.9442 2.186 3.9442 1.3427 3.9442 1.315 3.9442 1.1822 3.9442 1.0784 3.9442 1.0054 3.9442 0.9143
4.132 2.186 4.132 1.3797 4.132 1.315 4.132 1.1822 4.132 1.0784 4.132 1.0098 4.132 0.9215

4.3288 2.186 4.3288 1.3797 4.3288 1.315 4.3288 1.1822 4.3288 1.117 4.3288 1.0287 4.3288 0.9239
4.5349 2.186 4.5349 1.4477 4.5349 1.3442 4.5349 1.3252 4.5349 1.2251 4.5349 1.0703 4.5349 0.9239
4.7508 2.186 4.7508 1.4477 4.7508 1.3442 4.7508 1.3252 4.7508 1.2251 4.7508 1.0703 4.7508 0.9239
4.977 2.186 4.977 1.4477 4.977 1.3442 4.977 1.3252 4.977 1.2251 4.977 1.0703 4.977 0.9239
5.214 2.186 5.214 1.4477 5.214 1.3442 5.214 1.3252 5.214 1.2251 5.214 1.0703 5.214 0.9239

5.4623 2.129 5.4623 1.4477 5.4623 1.3442 5.4623 1.3252 5.4623 1.2251 5.4623 1.0703 5.4623 0.9141
5.7224 2.129 5.7224 1.4477 5.7224 1.3442 5.7224 1.3243 5.7224 1.2019 5.7224 1.0271 5.7224 0.8812
5.9948 2.0602 5.9948 1.2614 5.9948 1.2227 5.9948 1.1692 5.9948 1.1126 5.9948 1.0071 5.9948 0.8812
6.2803 2.0602 6.2803 1.2213 6.2803 1.1509 6.2803 1.0945 6.2803 1.0449 6.2803 0.9577 6.2803 0.8515
6.5793 2.0602 6.5793 1.1878 6.5793 1.0824 6.5793 1.0377 6.5793 0.9937 6.5793 0.9148 6.5793 0.818
6.8926 2.0602 6.8926 1.1162 6.8926 1.0351 6.8926 0.9782 6.8926 0.9346 6.8926 0.8642 6.8926 0.7799
7.2208 2.0602 7.2208 1.107 7.2208 0.9906 7.2208 0.9262 7.2208 0.8836 7.2208 0.813 7.2208 0.7283
7.5646 2.0602 7.5646 1.107 7.5646 0.9906 7.5646 0.9195 7.5646 0.8594 7.5646 0.7912 7.5646 0.7084
7.9248 2.0602 7.9248 1.107 7.9248 0.9536 7.9248 0.8812 7.9248 0.8301 7.9248 0.756 7.9248 0.6785
8.3022 1.7636 8.3022 1.0601 8.3022 0.8626 8.3022 0.7767 8.3022 0.7243 8.3022 0.6848 8.3022 0.6279
8.6975 1.3385 8.6975 0.8395 8.6975 0.7398 8.6975 0.6985 8.6975 0.6715 8.6975 0.6369 8.6975 0.5912
9.1116 1.0611 9.1116 0.798 9.1116 0.7367 9.1116 0.6899 9.1116 0.6522 9.1116 0.5945 9.1116 0.5436
9.5455 1.0611 9.5455 0.7201 9.5455 0.655 9.5455 0.6244 9.5455 0.5998 9.5455 0.5597 9.5455 0.5149

10 0.8759 10 0.6206 10 0.5593 10 0.5358 10 0.516 10 0.493 10 0.4751
10.4762 0.841 10.4762 0.5804 10.4762 0.542 10.4762 0.5187 10.4762 0.5008 10.4762 0.4787 10.4762 0.4612
10.975 0.7327 10.975 0.5804 10.975 0.542 10.975 0.5187 10.975 0.5008 10.975 0.4787 10.975 0.4612

11.4976 0.7327 11.4976 0.5804 11.4976 0.542 11.4976 0.5187 11.4976 0.5008 11.4976 0.4753 11.4976 0.4513
12.045 0.6827 12.045 0.5648 12.045 0.5078 12.045 0.4909 12.045 0.4782 12.045 0.4588 12.045 0.4391

12.6186 0.6827 12.6186 0.5648 12.6186 0.5078 12.6186 0.4736 12.6186 0.4502 12.6186 0.4326 12.6186 0.4147
13.2194 0.6534 13.2194 0.5648 13.2194 0.50781 13.2194 0.4736 13.2194 0.4502 13.2194 0.4326 13.2194 0.414
13.8489 0.6877 13.8489 0.5648 13.8489 0.50781 13.8489 0.4736 13.8489 0.4502 13.8489 0.4326 13.8489 0.414
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14.5083 0.6877 14.5083 0.5648 14.5083 0.5078 14.5083 0.4736 14.5083 0.4502 14.5083 0.4326 14.5083 0.414
15.1991 0.6877 15.1991 0.5648 15.1991 0.5078 15.1991 0.4736 15.1991 0.4502 15.1991 0.4326 15.1991 0.414
15.9228 0.7918 15.9228 0.5648 15.9228 0.5078 15.9228 0.4736 15.9228 0.4502 15.9228 0.4326 15.9228 0.414

16.681 0.7918 16.681 0.5648 16.681 0.5078 16.681 0.4736 16.681 0.4502 16.681 0.4326 16.681 0.414
17.4753 0.8433 17.4753 0.5648 17.4753 0.5078 17.4753 0.4736 17.4753 0.4502 17.4753 0.4326 17.4753 0.414
18.3074 0.8433 18.3074 0.5648 18.3074 0.5078 18.3074 0.4736 18.3074 0.4502 18.3074 0.4326 18.3074 0.414
19.1791 0.9548 19.1791 0.5648 19.1791 0.5078 19.1791 0.4778 19.1791 0.4579 19.1791 0.4326 19.1791 0.414
20.0923 0.9548 20.0923 0.5648 20.0923 0.5078 20.0923 0.4778 20.0923 0.4579 20.0923 0.4326 20.0923 0.414

21.049 0.9548 21.049 0.5648 21.049 0.5078 21.049 0.4778 21.049 0.4579 21.049 0.4326 21.049 0.414
22.0513 0.9548 22.0513 0.5648 22.0513 0.5078 22.0513 0.4778 22.0513 0.4579 22.0513 0.4326 22.0513 0.414
23.1013 0.9548 23.1013 0.5648 23.1013 0.5078 23.1013 0.4778 23.1013 0.4579 23.1013 0.4326 23.1013 0.4127
24.2013 0.8433 24.2013 0.5648 24.2013 0.5052 24.2013 0.468 24.2013 0.444 24.2013 0.4282 24.2013 0.4127
25.3536 0.6913 25.3536 0.4652 25.3536 0.4529 25.3536 0.4436 25.3536 0.4358 25.3536 0.4238 25.3536 0.4112
26.5609 0.6913 26.5609 0.4542 26.5609 0.4319 26.5609 0.42 26.5609 0.4138 26.5609 0.4069 26.5609 0.401
27.8256 0.6242 27.8256 0.4234 27.8256 0.4002 27.8256 0.3941 27.8256 0.3925 27.8256 0.3903 27.8256 0.389
29.1505 0,4776 29.1505 0.4074 29.1505 0.4002 29.1505 0.3941 29.1505 0.3925 29.1505 0.3903 29.1505 0.3881
30.5386 0.4776 30.5386 0.3989 30.5386 0.3961 30.5386 0.3941 30.5386 0.3925 30.5386 0.3903 30.5386 0.3881
31.9927 0.4776 31.9927 0.3989 31.9927 0.3961 31.9927 0.3941 31.9927 0.3925 31.9927 0.3903 31.9927 0.3881

33.516 0.4046 33.516 0.3989 33.516 0.3961 33.516 0.3941 33.516 0.3925 33.516 0.3903 33.516 0.3881
35.1119 0.3927 35.1119 0.392 35.1119 0.3914 35.1119 0.3907 35.1119 0.39 35.1119 0.3887 35.1119 0.3871
36.7838 0.3877 36.7838 0.3875 36.7838 0.3873 36.7838 0.3871 36.7838 0.3868 36.7838 0.3862 36.7838 0.3852
38.5353 0.3846 38.5353 0.3845 38.5353 0.3844 38.5353 0.3843 38.5353 0.3842 38.5353 0.3839 38.5353 0.3834
40.3702 0.3824 40.3702 0.3823 40.3702 0.3823 40.3702 0.3822 40.3702 0.3821 40.3702 0.382 40.3702 0.3817
42.2924 0.3807 42.2924 0.3807 42.2924 0.3807 42.2924 0.3806 42.2 924 0.3806 42.2924 0.3805 42.2924 0.3803
44.3062 0.3794 44.3062 0.3794 44.3062 0.3793 44.3062 0.3793 44.3062 0.3793 44.3062 0.3792 44.3062 0.3791
46.4159 0.3782 46.4159 0.3782 46.4159 0.3782 46.4159 0.3782 46.4159 0.3782 46.4159 0.3781 46.4159 0.3781
48.626 0.3772 48.626 0.3772 48.626 0.3772 48.626 0.3772 48.626 0.3772 48.626 0.3772 48.626 0.3772

50.9414 0.3762 50.9414 0.3762 50.9414 0.3762 50.9414 0.3762 50.9414 0.3762 50.9414 0.3763 50.9414 0.3763
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RPP-WTP Pretreatmot Facility ISRS
Calc No.: 24590-PTF-SOC-SI5T-00005, Rev. 0B
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S_PTWWO41.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 41
SLAB-WALL JOINT North-South Responses
Elevation 54 Ft.
Line 30 & B
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Damping 0.0% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Frog. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0457 0.1098 0.0394 0.1098 0.0365 0.1098 0.0344 0.1098 0.0329 0.1098 0.031 0.1098 0.0285
0.115 0.0556 0.115 0.0493 0.115 0.0465 0.115 0.0441 0.115 0.042 0.115 0.0383 0.115 0.0337

0.1204 0.0648 0.1204 0.0582 0.1204 0.0545 0.1204 0.0512 0.1204 0.0481 0.1204 0.0428 0.1204 0.0364
0.1262 0.0719 0.1262 0.0618 0.1262 0.0572 0.1262 0.0533 0.1262 0.0498 0.1262 0.0438 0.1262 0.0381
0.1322 0.0763 0.1322 0.0654 0.1322 0.0603 0.1322 0.0564 0.1322 0.0528 0.1322 0.0469 0.1322 0.0402
0.1385 0.0787 0.1385 0.0673 0.1385 0.0608 0.1385 0.0564 0.1385 0.0528 0.1385 0.0469 0.1385 0.0402
0.1451 0.079 0.1451 0.0676 0.1451 0.0613 0.1451 0.0564 0.1451 0.0528 0.1451 0.0469 0.1451 0.041

0.152 0.079 0.152 0.0676 0.152 0.0613 0.152 0.0568 0.152 0.0538 0.152 0.0486 0.152 0.043
0.1592 0.079 0.1592 0.0676 0.1592 0.0613 0.1592 0.0568 0.1592 0.0538 0.1592 0.0489 0.1592 0.0439
0.1668 0.079 0.1668 0.0676 0.1668 0.0613 0.1668 0.0568 0.1668 0.0538 0.1668 0.0489 0.1668 0.0439
0.1748 0.079 0.1748 0.0676 0.1748 0.0613 0.1748 0.0568 0.1748 0.0538 0.1748 0.0489 0.1748 0.0439
0.1831 0.0788 0.1831 0.0675 0.1831 0.0612 0.1831 0.0568 0.1831 0.0538 0.1831 0.0489 0.1831 0.0439
0.1918 0.0788 0.1918 0.0675 0.1918 0.0612 0.1918 0.0564 0.1918 0.0533 0.1918 0.0489 0.1918 0.0439
0.2009 0.0788 0.2009 0.0675 0.2009 0.0612 0.2009 0.0564 0.2009 0.0533 0.2009 0.0481 0.2009 0.0439
0.2105 0.0736 0.2105 0.0633 0.2105 0.0597 0.2105 0.0564 0.2105 0.0533 0.2105 0.0493 0.2105 0.0476
0.2205 0.0686 0.2205 0.0625 0.2205 0.0589 0.2205 0.0562 0.2205 0.0551 0.2205 0.053 0.2205 0.0514

0.231 0.065 0.231 0.0626 0.231 0.0612 0.231 0.0599 0.231 0.0587 0.231 0.0568 0.231 0.0549
0.242 0.0761 0.242 0.069 0.242 0.0652 0.242 0.0634 0.242 0.0622 0.242 0.0602 0.242 0.0579

0.2535 0.1102 0.2535 0.0918 0.2535 0.0826 0.2535 0.0754 0.2535 0.0696 0.2535 0.063 0.2535 0.0602
0.2656 0.122 0.2656 0.0953 0.2656 0.0828 0.2656 0.0754 0.2656 0.0696 0.2656 0.0651 0.2656 0.0619
0.2783 0.122 0.2783 0.0953 0.2783 0.083 0.2783 0.0782 0.2783 0.0741 0.2783 0.0673 0.2783 0.0627
0.2915 0.122 0.2915 0.1008 0.2915 0.0938 0.2915 0.0877 0.2915 0.0822 0.2915 0.073 0.2915 0.0628
0.3054 0.1365 0.3054 0.1184 0.3054 0.1084 0.3054 0.0997 0.3054 0.0924 0.3054 0.0806 0.3054 0.0685
0.3199 0.1648 0.3199 0.128 0.3199 0.1165 0.3199 0.1067 0.3199 0.0983 0.3199 0.085 0.3199 0.0741
0.3352 0.1873 0.3352 0.1328 0.3352 0.1165 0.3352 0.1067 0.3352 0.0983 0.3352 0.086 0.3352 0.0763
0.3511 0.2172 0.3511 0.164 0.3511 0.1388 0.3511 0.1193 0.3511 0.1066 0.3511 0.0923 0.3511 0.0773
0.3678 0.2172 0.3678 0.164 0.3678 0.1388 0.3678 0.1271 0.3678 0.1171 0.3678 0.1047 0.3678 0.0905
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0.3853 0.2172 0.3853 0.164 0.3853 0.1459 0.3853 0.1368 0.3853 0.1287 0.3853 0.115 0.3853 0.0996
0.4037 0.2172 0.4037 0.164 0.4037 0.1463 0.4037 0.1375 0.4037 0.1298 0.4037 0.117 0.4037 0.1029
0.4229 0.2182 0.4229 0.1641 0.4229 0.1463 0.4229 0.1375 0.4229 0.1298 0.4229 0.117 0.4229 0.1029
0.4431 0.3455 0.4431 0.2344 0.4431 0.1916 0.4431 0.1609 0.4431 0.1405 0.4431 0.1208 0.4431 0.1103
0.4642 0.3455 0.4642 0.2344 0.4642 0.1934 0.4642 0.1736 0.4642 0.1584 0.4642 0.1369 0.4642 0.1193
0.4863 0.3455 0.4863 0.2344 0.4863 0.1934 0.4863 0.177 0.4863 0.1649 0.4863 0.1477 0.4863 0.1262
0.5094 0.3455 0.5094 0.2344 0.5094 0.2012 0.5094 0.1877 0.5094 0.1764 0.5094 0.1559 0.5094 0.1315
0.5337 0.3666 0.5337 0.2671 0.5337 0.2308 0.5337 0.2055 0.5337 0.1848 0.5337 0.1559 0.5337 0.1315
0.5591 0.3666 0.5591 0.2772 0.5591 0.2405 0.5591 0.2113 0.5591 0.1897 0.5591 0.1599 0.5591 0.1423
0.5857 0.3666 0.5857 0.2841 0.5857 0.2515 0.5857 0.225 0.5857 0.2033 0.5857 0.1786 0.5857 0.1594
0.6136 0.3666 0.6136 0.2841 0.6136 0.2515 0.6136 0.225 0.6136 0.2046 0.6136 0.1877 0.6136 0.1676
0.6428 0.3774 0.6428 0.2841 0.6428 0.2515 0.6428 0.2274 0.6428 0.2104 0.6428 0.1953 0.6428 0.176
0.6734 0.3774 0.6734 0.2961 0.6734 0.2703 0.6734 0.247 0.6734 0.2315 0.6734 0.2128 0.6734 0.1884
0.7055 0.4413 0.7055 0.3627 0.7055 0.3214 0.7055 0.2868 0.7055 0.2641 0.7055 0.2285 0.7055 0.1969
0.7391 0.5276 0.7391 0.4178 0.7391 0.3661 0.7391 0.3241 0.7391 0.2898 0.7391 0.2385 0.7391 0.2005
0,7743 0.6173 0.7743 0.4646 0.7743 0.394 0.7743 0.3401 0.7743 0.2988 0.7743 0.2409 0.7743 0.2247
0.8111 0.7973 0.8111 0.4704 0.8111 0.394 0.8111 0.3401 0.8111 0.2988 0.8111 ,0.2664 0.8111 0.2497
0.8497 0.7973 0.8497 0.4704 0.8497 0.394 0.8497 0.3512 0.8497 0.3205 0.8497 0.2921 0.8497 0.2739
0.8902 0.7973 0.8902 0.4704 0.8902 0.4056 0.8902 0.3726 0.8902 0.3463 0.8902 0.3184 0.8902 0.2984
0.9326 1.0399 0.9326 0.6123 0.9326 0.4865 0.9326 0.4159 0.9326 0.3635 0.9326 0.3454 0.9326 0.323
0.977 1.0399 0.977 0.6684 0.977 0.5476 0.977 0.4627 0.977 0.4028 0.977 0.3702 0.977 0.3455

1.0235 1.0399 1.0235 0.6684 1.0235 0.5476 1.0235 0.4627 1.0235 0.4229 1.0235 0.392 1.0235 0.3654
1.0723 1.0399 1.0723 0.6684 1.0723 0.5476 1.0723 0.4928 1.0723 0.4701 1.0723 0.4292 1.0723 0.3824
1.1233 1.1837 1.1233 0.6849 1.1233 0.5729 1.1233 0.5438 1.1233 0.5167 1.1233 0.4691 1.1233 0.4109
1.1768 1.1837 1.1768 0.7158 1.1768 0.6407 1.1768 0.5849 1.1768 0.5523 1.1768 0.4973 1.1768 0.4345
1.2328 1.1837 1.2328 0.7158 1.2328 0.6407 1.2328 0.5873 1.2328 0.5559 1.2328 0.5047 1.2328 0.4483
1.2916 1.3266 1.2916 0.9325 1.2916 0.7812 1.2916 0.6768 1.2916 0.6028 1.2916 0.5047 1.2916 0.4505
1.353 1.4769 1.353 1.0249 1.353 0.8548 1.353 0.7373 1.353 0.6541 1.353 0.5499 1.353 0.4641

1.4175 1.4769 1.4175 1.0249 1.4175 0.8809 1.4175 0.812 1.4175 0.7486 1.4175 0.6428 1.4175 0.5261
1.485 1.4769 1.485 1.0686 1.485 0.9633 1.485 0.8764 1.485 0.8018 1.485 0.6797 1.485 0.552

1.5557 1.7563 1.5557 1.1934 1.5557 0.9931 1.5557 0.8764 1.5557 0.8018 1.5557 0.6797 1.5557 0.5711
1.6298 1.7563 1.6298 1.1934 1.6298 0.9931 1.6298 0.8977 1.6298 0.8327 1.6298 0.7258 1.6298 0.6071
1.7074 1.7563 1.7074 1.2286 1.7074 1.0877 1.7074 0.9847 1.7074 0.9112 1.7074 0.7864 1.7074 0.6473
1.7887 2.2656 1.7887 1.3832 1.7887 1.2124 1.7887 1.0788 1.7887 0.9652 1.7887 0.7963 1.7887 0.6615
1.8738 2.2656 1.8738 1.3832 1.8738 1.2124 1.8738 1.0788 1.8738 0.9755 1.8738 0.808 1.8738 0.7066
1.963 2.2656 1.963 1.5008 1.963 1.214 1.963 1.0788 1.963 0.9755 1.963 0.841 1.963 0.747

2.0565 2.2656 2.0565 1.5008 2.0565 1.214 2.0565 1.0788 2.0565 0.9919 2.0565 0.8969 2.0565 0.7833
2.1544 2.2656 2.1544 1.5008 2.1544 1.214 2.1544 1.1255 2.1544 1.069 2.1544 0.9614 2.1544 0.8327
2.257 2.1036 2.257 1.5008 2.257 1.3434 2.257 1.2512 2.257 1.1692 2.257 1.0266 2.257 0.866
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2.3645 2.329 2.3645 1.5215 2.3645 1.4885 2.3645 1.3388 2.3645 1.2186 2.3645 1.0385 2.3645 0.866

2.4771 2.329 2.4771 1.5215 2.4771 1.4885 2.4771 1.3388 2.4771 1.2186 2.4771 1.0385 2.4771 0.866

2.595 2.4067 2.595 1.5215 2.595 1.4885 2.595 1.3388 2.595 1.2186 2.595 1.0385 2.595 0.866
2.7186 2.6498 2.7186 1.5215 2.7186 1.4885 2.7186 1.3388 2.7186 1.2186 2.7186 1.0385 2.7186 0.866

2.848 2.6498 2.848 1.5215 2.848 1.4885 2.848 1.3388 2.848 1.2186 2.848 1.0385 2.848 0.859

2.9836 2.6498 2.9836 1.5215 2.9836 1.4261 2.9836 1.2238 2.9836 1.0738 2.9836 0.9557 2.9836 0.8126

3.1257 2.6498 3.1257 1.5215 3.1257 1.4261 3.1257 1.2238 3.1257 1.0738 3.1257 0.9557 3.1257 0.8126

3.2745 2.6498 3.2745 1.5215 3.2745 1.3039 3.2745 1.1725 3.2745 1.0646 3.2745 0.9547 3.2745 0.7955

3.4305 2.0528 3.4305 1.4038 3.4305 1.2222 3.4305 1.0569 3.4305 0.9788 3.4305 0.8637 3.4305 0.7503

3.5938 2.0528 3.5938 1.4038 3.5938 1.2222 3.5938 1.0518 3.5938 0.9105 3.5938 0.8342 3.5938 0.75

3.7649 1.5608 3.7649 1.1932 3.7649 1.0412 3.7649 0.9413 3.7649 0.8931 3.7649 0.8185 3.7649 0.734

3.9442 1.3287 3.9442 0.9812 3.9442 0.9181 3.9442 0.8966 3.9442 0.8279 3.9442 0.7711 3.9442 0.6991

4.132 1.3641 4.132 0.9812 4.132 0.9181 4.132 0.8966 4.132 0.8279 4.132 0.7296 4.132 0.6579

4.3288 1.3641 4.3288 0.9812 4.3288 0.9181 4.3288 0.8966 4.3288 0.8279 4.3288 0.7296 4.3288 0.6204

4.5349 1.5022 4.5349 0.9812 4.5349 0.9181 4.5349 0.8966 4.5349 0.8279 4.5349 0.7296 4.5349 0.6209

4.7508 1.5022 4.7508 0.98121 4.7508 0.9181 4.7508 0.8966 4.7508 0.8279 4.7508 0.7296 4.7508 0.6209

4.977 1.5022 4.977 0.9812 4.977 0.9181 4.977 0.8966 4.977 0.8279 4.977 0.7296 4.977 0.6209

5.214 1.5022 5.214 0.9812 5.214 0.9181 5.214 0.8966 5.214 0.8279 5.214 0.7296 5.214 0.6209

5.4623 1.5022 5.4623 0.9812 5.4623 0.9181 5.4623 0.8966 5.4623 0.8279 5.4623 0.7296 5.4623 0.6209

5.7224 1.5022 5.7224 0.9812 5.7224 0.9181 5.7224 0.8966 5.7224 0.8219 5.7224 0.708 5.7224 0.5957

5.9948 1.4583 5.9948 0.9812 5.9948 0.9181 5.9948 0.8652 5.9948 0.7895 5.9948 0.6777 5.9948 0.5667
6.2803 1.4583 6.2803 0.9287 6.2803 0.8928 6.2803 0.8015 6.2803 0.735 6.2803 0.6301 6.2803 0.5563

6.5793 1.4036 6.5793 0.9287 6.5793 0.8853 6.5793 0.8015 6.5793 0.735 6.5793 0.6301 6.5793 0.5563

6.8926 1.6746 6.8926 0.9287 6.8926 0.8143 6.8926 0.7332 6.8926 0.6749 6.8926 0.596 6.8926 0.5361

7.2208 1.6746 7.2208 0.9287 7.2208 0.7566 7.2208 0.7053 7.2208 0.664 7.2208 0.5957 7.2208 0.5178

7.5646 1.6746 7.5646 0.9287 7.5646 0.7566 7.5646 0.7053 7.5646 0.664 7.5646 0.5957 7.5646 0.5164

7.9248 1.6746 7.9248 0.9287 7.9248 0.7566 7.9248 0.7053 7.9248 0.664 7.9248 0.5957 7.9248 0.5164

8.3022 1.6746 8.3022 0.9287 8.3022 0.7566 8.3022 0.7053 8.3022 0.664 8.3022 0.5957 8.3022 0.5164

8.6975 1.4729 8.6975 0.821 8.6975 0.7324 8.6975 0.6697 8.6975 0.6267 8.6975 0.5594 8.6975 0.4859

9.1116 1.274 9.1116 0.7622 9.1116 0.6797 9.1116 0.6114 9.1116 0.568 9.1116 0.5151 9.1116 0.4639

9.5455 1.274 9.5455 0.6572 9.5455 0.5678 9.5455 0.5223 9.5455 0.4931 9.5455 0.4644 9.5455 0.4479

10 0.8156 10 0.6076 10 0.55 10 0.5087 10 0.4868 10 0.4561 10 0.4359

10.4762 0.6827 10.4762 0.5301 10.4762 0.4834 10.4762 0.468 10.4762 0.459 10.4762 0.443 10.4762 0.4225

10.975 0.6827 10.975 0.4925 10.975 0.4664 10.975 0.4557 10.975 0.4481 10.975 0.4376 10.975 0.4225

11.4976 0.6119 11.4976 0.4925 11.4976 0.4664 11.4976 0.4557 11.4976 0.4481 11.4976 0.4355 11.4976 0.4198

12.045 0.6119 12.045 0.4659 12.045 0.4529 12.045 0.4449 12.045 0.4385 12.045 0.4273 12.045 0.413

12.6186 0.6119 12.61861 0.451 12.6186 0.44 12.6186 0.4324 12.6186 0.4264 12.6186 0.4167 12.6186 0.404

13.2194 0.6119 13.21944 0.434 13.2194 0.4222 13.2194 0.4153 13.2194 0.4113 13.2194 0.4038 13.2194 0.393

13.84891 0.5034 13.84891 0.4195 13.8489 0.41 13.8489 0.4038 13.8489 0.3987 13.8489 0.3908 13.8489 0.3809
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14.5083 0.5034 14.5083 0.4084 14.5083 0.3993 14.5083 0.3934 14.5083 0.3886 14.5083 0.3804 14.5083 0.3698
15.1991 0.5034 15.1991 0.3967 15.1991 0.3816 15.1991 0.3781 15.1991 0.3753 15.1991 0.3694 15.1991 0.3607
15.9228 0.5283 15.9228 0.3784 15.9228 0.3722 15.9228 0.3691 15.9228 0.3658 15.9228 0.3609 15.9228 0.3552

16.681 0.5283 16.681 0.3784 16.681 0.3648 16.681 0.3604 16.681 0.3576 16.681 0.3537 16.681 "0.3491
17.4753 0.5283 17.4753 0.3784 17.4753 0.3631 17.4753 0.354 17.4753 0.3481 17.4753 0.3465 17.4753 0.3438
18.3074 0.5283 18.3074 0.3784 18.3074 0.3631 18.3074 0.354 18.3074 0.3481 18.3074 0.3441 18.3074 0.3401
19.1791 0.5283 19.1791 0.3784 19.1791 0.3631 19.1791 0.354 19.1791 0.3481 19.1791 0.3413 19.1791 0.3359
20.0923 0.4604 20.0923 0.3424 20.0923 0.335 20.0923 0.3322 20.0923 0.3302 20.0923 0.3311 20.0923 0.3297
21.049 0.4604 21.049 0.3424 21.049 0.335 21.049 0.3322 21.049 0.3302 21.049 0.3273 21.049 0.3249

22.0513 0.4108 22.0513 0.3424 22.0513 0.3327 22.0513 0.3298 22.0513 0.3273 22.0513 0.3236 22.0513 0.3204
23.1013 0.4056 23.1013 0.3361 23.1013 0.3298 23.1013 0.3258 23.1013 0.3231 23.1013 0.3195 23.1013 0.3161
24.2013 0.4419 24.2013 0.3316 24.2013 0.317 24.2013 0.3156 24.2013 0.3151 24.2013 0.3135 24.2013 0.3113
25.3536 0.4419 25.3536 0.3316 25.3536 0.317 25.3536 0.3143 25.3536 0.3125 25.3536 0.3096 25.3536 0.3071
26.5609 0.4419 26.5609 0.3316 26.5609 0.317 26.5609 0.31 26.5609 0.3069 26.5609 0.3043 26.5609 0.3027
27.8256 0.4419 27.8256 0.3238 27.8256 0.3108 27.8256 0.3024 27.8256 0.2977 27.8256 0.2969 27.8256 0.298
29.1505 0.4419 29.1505 0.3238 29.1505 0.3108 29.1505 0.3024 29.1505 0.2977 29.1505 0.2963 29.1505 0.2958
30.5386 0.3862 30.5386 0.3077 30.5386 0.3004 30.5386 0.298 30.5386 0.2963 30.5386 0.2943 30.5386 0.2939
31.9927 0.3588 31.9927 0.3077 31.9927 0.3004 31.9927 0.298 31.9927 0.2963 31.9927 0.2943 31.9927 0.2928
33.516 0.3151 33.516 0.3045 33.516 0.3004 33.516 0.298 33.516 0.2963 33.516 0.2943 33.516 0.2928

35.1119 0.2975 35.1119 0.2967 35.1119 0.296 35.1119 0.2953 35.1119 0.2945 35.1119 0.2932 35.1119 0.2918
36.7838 0.2918 36.7838 0.2916 36.7838 0.2915 36.7838 0.2913 36.7838 0.2911 36.7838 0.2906 36.7838 0.2898
38.5353 0.2884 38.5353 0.2884 38.5353 0.2884 38.5353 0.2884 38.5353 0.2883 38.5353 0.2881 38.5353 0.2878
40.3702 0.286 40.3702 0.2861 40.3702 0.2862 40.3702 0.2862 40.3702 0.2861 40.3702 0.2861 40.3702 0.286
42.2924 0.2843 42.2924 0.2843 42.2924 0.2844 42.2924 0.2844 42.2924 0.2844 42.2924 0.2844 42.2924 0.2843
44.3062 0.2828 44.3062 0.2828 44.3062 0.2829 44.3062 0.2829 44.3062 0.2829 44.3062 0.2829 44.3062 0.2829
46.4159 0.2816 46.4159 0.2816 46.4159 0.2816 46.4159 0.2816 46.4159 0.2816 46.4159 0.2816 46.4159 0.2817

48.626 0.2804 48.626 0.2804 48.626 0.2804 48.626 0.2804 48.626 0.2804 48.626 0.2805 48.626 0.2805
50.9414 0.2794 50.9414 0.2794 50.9414 0.2794 50.9414 0.2794 50.9414 0.2794 50.9414 0.2794 50.9414 0.2795
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
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24590-PTF-3PS-MEVV-Tcev. 2
Forced Circulation Vacuum Evaporator System

S_PTWW115.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 115
SLAB ONLY Vertical Responses
Elevation 56 ft.
EL56_C-E-17-20

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0329 0.1098 0.0295 0.1098 0.0275 0.1098 0.0264 0.1098 0.0255 0.1098 0.0237 0.1098 0.0217

0.115 0.0347 0.115 0.0311 0.115 0.029 0.115 0.0271 0.115 0.0257 0.115 0.0239 0.115 0.022
0.1204 0.0348 0.1204 0.0312 0.1204 0.0291 0.1204 0.0273 0.1204 0.0257 0.1204 0.0239 0.1204 0.022
0.1262 0.0349 0.1262 0.0312 0.1262 0.0291 0.1262 0.0273 0.1262 0.0257 0.1262 0.0239 0.1262 0.022
0.1322 0.0349 0.1322 0.0312 0.1322 0.0291 0.1322 0.0273 0.1322 0.0257 0.1322 0.0239 0.1322 0.022
0.1385 0.0349 0.1385 0.0312 0.1385 0.0291 0.1385 0.0273 0.1385 0.0259 0.1385 0.0242 0.1385 0.0222
0.1451 0.0349 0.1451 0.0312 0.1451 0.0291 0.1451 0.0273 0.1451 0.0259 0.1451 0.0242 0.1451 0.0222

0.152 0.0349 0.152 0.0312 0.152 0.0291 0.152 0.0273 0.152 0.0263 0.152 0.025 0.152 0.0236
0.1592 0.0349 0.1592 0.0312 0.1592 0.0291 0.1592 0.0283 0.1592 0.0276 0.1592 0.0264 0.1592 0.0248
0.1668 0.0349 0.1668 0.0312 0.1668 0.0298 0.1668 0.029 0.1668 0.0283 0.1668 0.027 0.1668 0.0253
0.1748 0.0423 0.1748 0.0358 0.1748 0.0324 0.1748 0.0296 0.1748 0.0283 0.1748 0.027 0.1748 0.0258
0.1831 0.0535 0.1831 0.0445 0.1831 0.0398 0.1831 0.0358 0.1831 0.0324 0.1831 0.0273 0.1831 0.0261
0.1918 0.0577 0.1918 0.0478 0.1918 0.0424 0.1918 0.038 0.1918 0.0347 0.1918 0.0317 0.1918 0.0285
0.2009 0.0577 0.2009 0.0478 0.2009 0.0424 0.2009 0.0391 0.2009 0.0372 0.2009 0.034 0.2009 0.0301
0.2105 0.0577 0.2105 0.0478 0.2105 0.0424 0.2105 0.0393 0.2105 0.0376 0.2105 0.0347 0.2105 0.0325
0.2205 0.0577 0.2205 0.0478 0.2205 0.0432 0.2205 0.0417 0.2205 0.0402 0.2205 0.0379 0.2205 0.0351

0.231 0.0579 0.231 0.0494 0.231 0.0465 0.231 0.044 0.231 0.0424 0.231 0.0396 0.231 0.036
0.242 0.0625 0.242 0.0555 0.242 0.0514 0.242 0.0476 0.242 0.0443 0.242 0.0396 0.242 0.036

0.2535 0.0713 0.2535 0.0623 0.2535 0.0573 0.2535 0.0531 0.2535 0.0496 0.2535 0.044 0.2535 0.0386
0.2656 0.0713 0.2656 0.0623 0.2656 0.0573 0.2656 0.0531 0.2656 0.0496 0.2656 0.044 0.2656 0.0386
0.2783 0.0713 0.2783 0.0623 0.2783 0.0573 0.2783 0.0531 0.2783 0.0496 0.2783 0.044 0.2783 0.0395
0.2915 0.0743 0.2915 0.0666 0.2915 0.0623 0.2915 0.0586 0.2915 0.0556 0.2915 0.0504 0.2915 0.0443
0.3054 0.0876 0.3054 0.0757 0.3054 0.0694 0.3054 0.0643 0.3054 0.0605 0.3054 0.0541 0.3054 0.0472
0.3199 0.0921 0.3199 0.0797 0.3199 0.0728 0.3199 0.067 0.3199 0.0619 0.3199 0.0541 0.3199 0.0472
0.3352 0.1104 0.3352 0.0888 0.3352 0.0785 0.3352 0.0706 0.3352 0.0644 0.3352 0.0557 0.3352 0.0481
0.3511 0.1253 0.3511 0.0955 0.3511 0.0827 0.3511 0.0727 0.3511 0.0669 0.3511 0.0584 0.3511 0.05
0.3678 0.1253 0.3678 0.0955 0.3678 0.085 0.3678 0.0776 0.3678 0.0713 0.3678 0.0613 0.3678 0.051
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0.3853 0.1253 0.3853 0.0958 0.3853 0.0881 0.3853 0.081 0.3853 0.0755 0.3853 0.0658 0.3853 0.055

0.4037 0.155 0.4037 0.1125 0.4037 0.0976 0.4037 0.086 0.4037 0.0768 0.4037 0.0658 0.4037 0.055

0.4229 0.155 0.4229 0.1189 0.4229 0.1036 0.4229 0.0914 0.4229 0.0814 0.4229 0.0672 0.4229 0.055

0.4431 0.1769 0.4431 0.1356 0.4431 0.1158 0.4431 0.1003 0.4431 0.0882 0.4431 0.0706 0.4431 0.059

0.4642 0.1769 0.4642 0.1356 0.4642 0.1158 0.4642 0.1003 0.4642 0.0882 0.4642 0.0737 0.4642 0.0628

0.4863 0.1983 0.4863 0.1471 0.4863 0.1254 0.4863 0.1095 0.4863 0.0976 0.4863 0.0812 0.4863 0.0672

0.5094 0.1983 0.5094 0.1471 0.5094 0.1254 0.5094 0.1095 0.5094 0.0976 0.5094 0.0855 0.5094 0.0744

0.5337 0.1983 0.5337 0.1471 0.5337 0.1254 0.5337 0.1112 0.5337 0.1045 0.5337 0.0939 0.5337 0.082

0.5591 0.1983 0.5591 0.1471 0.5591 0.1254 0.5591 0.1112 0.5591 0.1045 0.5591 0.0956 0.5591 0.0843

0.5857 0.1998 0.5857 0.1485 0.5857 0.1267 0.5857 0.1112 0.5857 0.1048 0.5857 0.0957 0.5857 0.0843

0.6136 0.2101 0.6136 0.1485 0.6136 0.1267 0.6136 0.1136 0.6136 0.1052 0.6136 0.0957 0.6136 0.0843

0.6428 0.2101 0.6428 0.1594 0.6428 0.1441 0.6428 0.1316 0.6428 0.1212 0.6428 0.1053 0.6428 0.089

0.6734 0.2434 0.6734 0.1649 0.6734 0.1494 0.6734 0.1384 0.6734 0.1287 0.6734 0.1125 0.6734 0.0946

0.7055 0.2434 0.7055 0.17 0.7055 0.1494 0.7055 0.1384 0.7055 0.1287 0.7055 0.1128 0.7055 0.0953

0.7391 0.2434 0.7391 0.1945 0.7391 0.1728 0.7391 0.1548 0.7391 0.1398 0.7391 0.1172 0.7391 0.1021

0.7743 0.3189 0.7743 0.1945 0.7743 0.173 0.7743 0.1583 0.7743 0.1458 0.7743 0.1255 0.7743 0.1139

0.8111 0.3189 0.8111 0.2109 0.8111 0.1831 0.8111 0.1637 0.8111 0.1515 0.8111 0.1361 0.8111 0.1235

0.8497 0.3189 0.8497 0.2109 0.8497 0.1901 0.8497 0.1736 0.8497 0.1596 0.8497 0.1394 0.8497 0.1267

0.8902 0.3189 0.8902 0.2149 0.8902 0.1954 0.8902 0.1792 0.8902 0.1656 0.8902 0.1442 0.8902 0.1342

0.9326 0.4062 0.9326 0.2639 0.9326 0.2222 0.9326 0.1981 0.9326 0.183 0.9326 0.1653 0.9326 0.1501

0.977 0.4062 0.977 0.2639 0.977 0.2359 0.977 0.2171 0.977 0.2018 0.977 0.1798 0.977 0.1597
1.0235 0.4062 1.0235 0.2639 1.0235 0.2359 1.0235 0.2171 1.0235 0.2018 1.0235 0.1805 1.0235 0.1597

1.0723 0.4062 1.0723 0.2856 1.0723 0.2573 1.0723 0.2344 1.0723 0.2163 1.0723 0.1897 1.0723 0.1641

1.1233 0.6546 1.1233 0.3729 1.1233 0.3062 1.1233 0.2648 1.1233 0.2359 1.1233 0.1983 1.1233 0.1679

1.1768 0.6546 1.1768 0.4139 1.1768 0.3354 1.1768 0.2882 1.1768 0.2598 1.1768 0.2262 1.1768 0.1952

1.2328 0.6546 1.2328 0.4139 1.2328 0.342 1.2328 0.3066 1.2328 0.2769 1.2328 0.2314 1.2328 0.2051

1.2916 0.6546 1.2916 0.4139 1.2916 0.3557 1.2916 0.3169 1.2916 0.2849 1.2916 0.2463 1.2916 0.2148

1.353 0.7114 1.353 0.4139 1.353 0.3557 1.353 0.3288 1.353 0.3096 1.353 0.2772 1.353 0.2397

1.4175 0.7114 1.4175 0.451 1.4175 0.3821 1.4175 0.3434 1.4175 0.3251 1.4175 0.2931 1.4175 0.2567

1.485 0.7114 1.485 0.451 1.485 0.409 1.485 0.3828 1.485 0.3591 1.485 0.3192 1.485 0.2738

1.5557 0.7114 1.5557 0.4768 1.5557 0.4231 1.5557 0.4003 1.5557 0.3802 1.5557 0.3446 1.5557 0.3

1.6298 0.8771 1.6298 0.5303 1.6298 0.433 1.6298 0.407 1.6298 0.3829 1.6298 0.3538 1.6298 0.3149

1.7074 0.8771 1.7074 0.5303 1.7074 0.4631 1.7074 0.4398 1.7074 0.4182 1.7074 0.3794 1.7074 0.3287

1.7887 0.8771 1.7887 0.5415 1.7887 0.5002 1.7887 0.4765 1.7887 0.4537 1.7887 0.4108 1.7887 0.3573

1.8738 0.9037 1.8738 0.663 1.8738 0.5967 1.8738 0.5392 1.8738 0.4998 1.8738 0.4412 1.8738 0.3872
1.963 1.0756 1.963 0.7961 1.963 0.7133 1.963 0.6453 1.963 0.589 1.963 0.5131 1.963 0.4247

2.0565 1.3711 2.0565 0.8733 2.0565 0.772 2.0565 0.7084 2.0565 0.6513 2.0565 0.5578 2.0565 0.4693

2.1544 1.3711 2.1544 0.8811 2.1544 0.8161 2.1544 0.7568 2.1544 0.6775 2.1544 0.6051 2.1544 0.503

2.257 1.5546 2.257 1.0086 2.257 0.9138 2.257 0.7768 2.257 0.6775 2.257 0.6481 2.257 0.524
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2.3645 2.9466 2.3645 1.2778 2.3645 0.9571 2.3645 0.7768 2.3645 0.6775 2.3645 0.6607 2.3645 0.5351

2.4771 2.9466 2.4771 1.2778 2.4771 0.9571 2.4771 0.7768 2.4771 0.6869 2.4771 0.6607 2.4771 0.5397

2.595 2.9466 2.595 1.2778 2.595 0.9571 2.595 0.7792 2.595 0.7236 2.595 0.6607 2.595 0.5851

2.7186 2.9466 2.7186 1.3059 2.7186 1.1457 2.7186 1.0217 2.7186 0.9201 2.7186 0.7599 2.7186 0.6218

2.848 2.9466 2.848 1.323 2.848 1.1833 2.848 1.0545 2.848 0.9207 2.848 0.7599 2.848 0.6777

2.9836 2.9466 2.9836 1.489 2.9836 1.2361 2.9836 1.0545 2.9836 0.9207 2.9836 0.7599 2.9836 0.7194

3.1257 2.9466 3.1257 1.489 3.1257 1.2361 3.1257 1.0545 3.1257 0.9207 3.1257 0.7599 3.1257 0.7194

3.2745 2.9466 3.2745 1.489 3.2745 1.2361 3.2745 1.0545 3.2745 0.9207 3.2745 0.7599 3.2745 0.7194

3.4305 2.6509 3.4305 1.489 3.4305 1.2361 3.4305 1.0545 3.4305 0.9207 3.4305 0.7599 3.4305 0.7194

3.5938 2.5408 3.5938 1.489 3.5938 1.2361 3.5938 1.0545 3.5938 0.9207 3.5938 0.7599 3.5938 0.7194

3.7649 2.5408 3.7649 1.489 3.7649 1.2361 3.7649 1.0545 3.7649 0.9207 3.7649 0.7599 3.7649 0.704

3.9442 1.6105 3.9442 1.0958 3.9442 0.9858 3.9442 0.8969 3.9442 0.8216 3.9442 0.7368 3.9442 0.6389

4.132 1.2409 4.132 0.8499 4.132 0.7883 4.132 0.7373 4.132 0.6921 4.132 0.6195 4.132 0.5637

4.3288 1.2409 4.3288 0.8174 4.3288 0.7508 4.3288 0.6953 4.3288 0.6474 4.3288 0.5705 4.3288 0.5162

4.5349 1.322 4.5349 0.8174 4.5349 0.7508 4.5349 0.6953 4.5349 0.6474 4.5349 0.5762 4.5349 0.5063

4.7508 1.322 4.7508 0.8174 4.7508 0.7508 4.7508 0.6953 4.7508 0.6474 4.7508 0.5763 4.7508 0.5172

4.977 1.4164 4.977 0.9195 4.977 0.7709 4.977 0.7175 4.977 0.6786 4.977 0.6141 4.977 0.5348

5.214 1.6309 5.214 0.9611 5.214 0.8966 5.214 0.7317 5.214 0.6786 5.214 0.6427 5.214 0.555

5.4623 1.7077 5.4623 0.9611 5.4623 0.8966 5.4623 0.7317 5.4623 0.6786 5.4623 0.6491 5.4623 0.555

5.7224 1.7802 5.7224 0.9611 5.7224 0.9394 5.7224 0.7317 5.7224 0.6786 5.7224 0.6618 5.7224 0.555

5.9948 1.7802 5.9948 0.9611 5.9948 0.9394 5.9948 0.7317 5.9948 0.6786 5.9948 0.6618 5.9948 0.555

6.2803 1.7802 6.2803 0.9611 6.2803 0.9394 6.2803 0.7317 6.2803 0.6786 6.2803 0.6618 6.2803 0.555

6.5793 1.9049 6.5793 1.0978 6.5793 0.9394 6.5793 0.7588 6.5793 0.6857 6.5793 0.6618 6.5793 0.555

6.8926 2.2369 6.8926 1.2019 6.8926 1.0214 6.8926 0.9 6.8926 0.7551 6.8926 0.6724 6.8926 0.581

7.2208 2.2369 7.2208 1.2019 7.2208 1.0214 7.2208 0.9172 7.2208 0.7551 7.2208 0.7362 7.2208 0.6129

7.5646 2.2369 7.5646 1.2019 7.5646 1.0214 7.5646 0.9172 7.5646 0.7551 7.5646 0.7362 7.5646 0.6129

7.9248 2.2369 7.9248 1.2019 7.9248 1.0214 7.9248 0.9172 7.9248 0.7551 7.9248 0.7362 7.9248 0.6129

8.3022 2.2369 8.3022 1.2019 8.3022 1.0214 8.3022 0.9172 8.3022 0.7551 8.3022 0.7362 8.3022 0.6129

8.6975 2.1808 8.6975 1.1297 8.6975 1.0044 8.6975 0.9172 8.6975 0.7551 8.6975 0.7362 8.6975 0.6129

9.1116 2.1808 9.1116 1.0994 9.1116 0.9961 9.1116 0.9172 9.1116 0.7551 9.1116 0.7046 9.1116 0.6129

9.5455 1.3081 9.5455 1.097 9.5455 0.9961 9.5455 0.9172 9.5455 0.7551 9.5455 0.68 9.5455 0.6459

10 1.3354 10 1.097 10 0.9961 10 0.9172 10 0.7551 10 0.68 10 0.6626

10.4762 1.6346 10.4762 1.097 10.4762 0.9961 10.4762 0.9172 10.4762 0.7686 10.4762 0.6957 10.4762 0.6626

10.975 1.6346 10.975 1.097 10.975 0.9961 10.975 0.9233 10.975 0.863 10.975 0.768 10.975 0.6671

11.4976 1.7214 11.4976 1.097 11.4976 0.9961 11.4976 0.9233 11.4976 0.8666 11.4976 0.7814 11.4976 0.6841

12.045 1.7214 12.045 1.097 12.045 0.9961 12.045 0.9233 12.045 0.8666 12.045 0.7814 12.045 0.6841

12.6186 2.0632 12.6186 1.097 12.6186 0.9961 12.6186 0.9233 12.6186 0.8666 12.6186 0.7814 12.6186 0.6841

13.2194 2.0632 13.2194 1.1707 13.2194 0.9961 13.2194 0.9233 13.2194 0.8666 13.2194 0.7814 13.2194 0.6841

13.8489 2.7414 13.8489 1.4457 13.8489 1.1557 13.8489 0.9683 13.8489 0.8666 13.8489 0.7814 13.8489 0.6841
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14.5083 3.2128 14.5083 1.5157 14.5083 1.2027 14.5083 1.053 14.5083 0.9721 14.5083 0.8336 14.5083 0.7686
15.1991 3.6191 15.1991 2.0698 15.1991 1.6478 15.1991 1.3781 15.1991 1.196 15.1991 0.9925 15.1991 0.8703
15.9228 4.4132 15.9228 2.5964 15.9228 1.9869 15.9228 1.6011 15.9228 1.342 15.9228 1.0241 15.9228 0.9156

16.681 4.4132 16.681 2.5964 16.681 1.9869 16.681 1.6011 16.681 1.342 16.681 1.0241 16.681 0.19156
17.4753 4.4132 17.4753 2.5964 17.4753 1.9869 17.4753 1.6011 17.4753 1.342 17.4753 1.0241 17.4753 0.9156
18.3074 4.4132 18.3074 2.5964 18.3074 1.9869 18.3074 1.6011 18.3074 1.342 18.3074 1.0241 18.3074 0.9156
19.1791 4.4132 19.1791 2.5964 19.1791 1.9869 19.1791 1.6011 19.1791 1.342 19.1791 1.0241 19.1791 0.9156
20.0923 3.9224 20.0923 2.2551 20.0923 1.905 20.0923 1.6011 20.0923 1.342 20.0923 1.0241 20.0923 0.8746
21.049 3.9224 21.049 2.2551 21.049 1.7069 21.049 1.3911 21.049 1.196 21.049 0.9421 21.049 0.8556

22.0513 3.9224 22.0513 2.2551 22.0513 1.7069 22.0513 1.3911 22.0513 1.196 22.0513 0.9421 22.0513 0.8556
23.1013 2.4554 23.1013 1.6083 23.1013 1.3984 23.1013 1.2275 23.1013 1.0867 23.1013 0.8799 23.1013 0.7832
24.2013 2.4554 24.2013 1.3868 24.2013 1.1176 24.2013 0.9951 24.2013 0.9307 24.2013 0.826 24.2013 0.7129
25.3536 1.443 25.3536 1.0506 25.3536 0.8967 25.3536 0.8057 25.3536 0.7474 25.3536 0.6926 25.3536 0.6385
26.5609 1.1643 26.5609 0.8247 26.5609 0.7362 26.5609 0.6696 26.5609 0.6425 26.5609 0.6098 26.5609 0.5997
27.8256 1.1643 27.8256 0.8126 27.8256 0.7222 27.8256 0.6696 27.8256 0.6345 27.8256 0.6043 27.8256 0.5905
29.1505 0.6352 29.1505 0.6165 29.1505 0.6144 29.1505 0.6094 29.1505 0.6035 29.1505 0.5919 29.1505 0.5777
30.5386 0.6352 30.5386 0.5981 30.5386 0.5888 30.5386 0.5826 30.5386 0.5777 30.5386 0.5696 30.5386 0.5593
31.9927 0.5514 31.9927 0.556 31.9927 0.5544 31.9927 0.5521 31.9927 0.5498 31.9927 0.5454 31.9927 0.539
33.516 0.5022 33.516 0.5192 33.516 0.5227 33.516 0.5236 33.516 0.5235 33.516 0.5222 33.516 0.5194

35.1119 0.4958 35.1119 0.4981 35.1119 0.4996 35.1119 0.5007 35.1119 0.5016 35.1119 0.5026 35.1119 0.5024
36.7838 0.4859 36.7838 0.4867 36.7838 0.4873 36.7838 0.4878 36.7838 0.4882 36.7838 0.4888 36.7838 0.4891
38.5353 0.4766 38.5353 0.4771 38.5353 0.4774 38.5353 0.4777 38.5353 0.4779 38.5353 0.4783 38.5353 0.4785
40.3702 0.4685 40.3702 0.4688 40.3702 0.469 40.3702 0.4691 40.3702 0.4693 40.3702 0.4695 40.3702 0.4697
42.2924 0.4613 42.2924 0.4615 42.2924 0.4616 42.2924 0.4617 42.2924 0.4618 42.2924 0.462 42.2924 0.4622
44.3062 0.4548 44.3062 0.455 44.3062 0.455 44.3062 0.4551 44.3062 0.4552 44.3062 0.4554 44.3062 0.4555
46.4159 0.449 46.4159 0.4491 46.4159 0.4491 46.4159 0.4492 46.4159 0.4493 46.4159 0.4494 46.4159 0.4496
48.626 0.4436 48.626 0.4437 48.626 0.4437 48.626 0.4438 48.626 0.4438 48.626 0.4439 48.626 0.4442

50.9414 0.4386 50.9414 0.4386 50.9414 0.4386 50.9414 0.4387 50.9414 0.4387 50.9414 0.4388 50.9414 0.4391
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RPP-WTP Pretreatmtt Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Figure 21E
East-West Responses
Elevation 0 ft. (Concrete)
Enveloped Spectra
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24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

S_PTEE021.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 21E
East-West Responses
Elevation 0 ft. (Concrete)
Enveloped Spectra

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freg. Accel. Freq. Accel.
0.1098 0.0314 0.1098 0.0288 0.1098 0.0275 0.1098 0.0267 0.1098 0.026 0.1098 0.0247 0.1098 0.0231
0.115 0.0358 0.115 0.033 0.115 0.0314 0.115 0.03 0.115 0.0289 0.115 0.0274 0.115 0.0254

0.1204 0.041 0.1204 0.0382 0.1204 0.0366 0.1204 0.0352 0.1204 0.0339 0.1204 0.0316 0.1204 0.0287
0.1262 0.0459 0.1262 0.0426 0.1262 0.0407 0.1262 0.0389 0.1262 0.0373 0.1262 0.0344 0.1262 0.0311
0.1322 0.0488 0.1322 0.0442 0.1322 0.0421 0.1322 0.0402 0.1322 0.0385 0.1322 0.0355 0.1322 0.032
0.1385 0.0518 0,1385 0.0463 0.1385 0.0431 0.1385 0.0402 0.1385 0.0385 0.1385 0.0355 0.1385 0.032
0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0402 0.1451 0.0385 0.1451 0.0355 0.1451 0.032
0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0402 0.152 0.0385 0.152 0.0355 0.152 0.032

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0402 0.1592 0.0385 0.1592 0.0355 0.1592 0.0322
0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0402 0.1668 0.0385 0.1668 0.0361 0.1668 0.0348
0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0403 0.1748 0.0392 0.1748 0.0375
0.1831 0.0518 0.1831 0.0463 0.1831 0.0454 0.1831 0.0446 0.1831 0.0438 0.1831 0.0424 0.1831 0.0402
0.1918 0.0521 0.1918 0.0504 0.1918 0.0494 0.1918 0.0484 0.1918 0.0474 0.1918 0.0455 0.1918 0.0434
0.2009 0.0569 0.2009 0.0549 0.2009 0.0536 0.2009 0.0524 0.2009 0.0513 0.2009 0.0494 0.2009 0.0471
0.2105 0.0707 0.2105 0.06 0.2105 0.0585 0.2105 0.0572 0.2105 0.056 0.2105 0.0538 0.2105 0.0513
0.2205 0.0909 0.2205 0.0714 0.2205 0.0642 0.2205 0.0623 0.2205 0.0608 0.2205 0.0584 0.2205 0.0554

0.231 0.1078 0.231 0.0906 0.231 0.0813 0.231 0.0735 0.231 0.0671 0.231 0.0628 0.231 0.0589
0.242 0.1194 0.242 0.0991 0.242 0.0883 0.242 0.0792 0.242 0.0715 0.242 0.0663 0.242 0.0617

0.2535 0.12 0.2535 0.0991 0.2535 0.0883 0.2535 0.0796 0.2535 0.0755 0.2535 0.069 0.2535 0.0654
0.2656 0.12 0.2656 0.0991 0.2656 0.0922 0.2656 0.0879 0.2656 0.084 0.2656 0.077 0.2656 0.0686
0.2783 0.1252 0.2783 0.1094 0.2783 0.1006 0.2783 0.095 0.2783 0.0907 0.2783 0.0832 0.2783 0.0751
0.2915 0.1421 0.2915 0.1244 0.2915 0.1145 0.2915 0.1057 0.2915 0.0979 0.2915 0.0883 0.2915 0.0805
0.3054 0.1421 0.3054 0.1244 0.3054 0.115 0.3054 0.1067 0.3054 0.0994 0.3054 0.0903 0.3054 0.0832
0.3199 0.1421 0.3199 0.1244 0.3199 0.115 0.3199 0.1067 0.3199 0.0994 0.3199 0.0903 0.3199 0.0837
0.3352 0.1707 0.3352 0.1342 0.3352 0.1178 0.3352 0.1067 0.3352 0.0994 0.3352 0.0903 0.3352 0.0837
0.3511 0.2169 0.3511 0.1627 0.3511 0.1366 0.3511 0.1165 0.3511 0.107 0.3511 0.0923 0.3511 0.0837
0.3678 0.2396 0.3678 0.1754 0.3678 0.1523 0.3678 0.1388 0.3678 0.1269 0.3678 0.1074 0.3678 0.0882
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0.3853 0.2396 0.3853 0.1799 0.3853 0.1618 0.3853 0.1463 0.3853 0.1331 0.3853 0.112 0.3853 0.0944
0.4037 0.2396 0.4037 0.1842 0.4037 0.164 0.4037 0.1472 0.4037 0.1332 0.4037 0.1155 0.4037 0.0992
0.4229 0.2396 0.4229 0.1842 0.4229 0.164 0.4229 0.1495 0.4229 0.1381 0.4229 0.1214 0.4229 0.1046
0.4431 0.2688 0.4431 0.1868 0.4431 0.1709 0.4431 0.1568 0.4431 0.1442 0.4431 0.1234 0.4431 0.1046
0.4642 0.2688 0.4642 0.1954 0.4642 0.1781 0.4642 0.1629 0.4642 0.1495 0.4642 0.1272 0.4642 0.1151
0.4863 0.2688 0.4863 0.2037 0.4863 0.1784 0.4863 0.1629 0.4863 0.1495 0.4863 0.1378 0.4863 0.1308
0.5094 0.3911 0.5094 0.2791 0.5094 0.2331 0.5094 0.2001 0.5094 0.1754 0.5094 0.1572 0.5094 0.1456
0.5337 0.4951 0.5337 0.3445 0.5337 0.2811 0.5337 0.237 0.5337 0.2102 0.5337 0.174 0.5337 0.1562
0.5591 0.4951 0.5591 0.3445 0.5591 0.2811 0.5591 0.237 0.5591 0.2161 0.5591 0.1886 0.5591 0.1586
0.5857 0.4951 0.5857 0.3445 0.5857 0.2811 0.5857 0.237 0.5857 0.2161 0.5857 0.1886 0.5857 0.1672
0.6136 0.4951 0.6136 0.3445 0.6136 0.2835 0.6136 0.2579 0.6136 0.2376 0.6136 0.2068 0.6136 0.1755
0.6428 0.5081 0.6428 0.3704 0.6428 0.3158 0.6428 0.2788 0.6428 0.2506 0.6428 0.2109 0.6428 0.1755
0.6734 0.5081 0.6734 0.3704 0.6734 0.3214 0.6734 0.2929 0.6734 0.2694 0.6734 0.2332 0.6734 0.1958
0.7055 0.5081 0.7055 0.3704 0.7055 0.3214 0.7055 0.2929 0.7055 0.2694 0.7055 0.2332 0.7055 0.2068
0.7391 0.5081 0.7391 0.3704 0.7391 0.3214 0.7391 0.2929 0.7391 0.2694 0.7391 0.2359 0.7391 0.2145
0.7743 0.5246 0.7743 0.3867 0.7743 0.3352 0.7743 0.2967 0.7743 0.2757 0.7743 0.2494 0.7743 0.2264
0.8111 0.5776 0.8111 0.3867 0.8111 0.3456 0.8111 0.3215 0.8111 0.3045 0.8111 0.2755 0.8111 0.2408
0.8497 0.5776 0.8497 0.444 0.8497 0.3988 0.8497 0.3642 0.8497 0.3363 0.8497 0.2936 0.8497 0.2491
0.8902 0.5776 0.8902 0.444 0.8902 0.3988 0.8902 0.3642 0.8902 0.3363 0.8902 0.2936 0.8902 0.2491
0.9326 0.8877 0.9326 0.5975 0.9326 0.4991 0.9326 0.4325 0.9326 0.3845 0.9326 0.3203 0.9326 0.2634
0.977 0.8877 0.977 0.5975 0.977 0.4991 0.977 0.4459 0.977 0.4011 0.977 0.3342 0.977 0.2792

1.0235 0.8877 1.0235 0.5975 1.0235 0.4991 1.0235 0.4459 1.0235 0.4011 1.0235 0.3491 1.0235 0.3012
1.0723 0.8877 1.0723 0.6 1.0723 0.5421 1.0723 0.5019 1.0723 0.4672 1.0723 0.4115 1.0723 0.3515
1.1233 1.0439 1.1233 0.6796 1.1233 0.5961 1.1233 0.5493 1.1233 0.5076 1.1233 0.454 1.1233 0.393
1.1768 1.0439 1.1768 0.6796 1.1768 0.5966 1.1768 0.5564 1.1768 0.5218 1.1768 0.4787 1.1768 0.424
1.2328 1.0439 1.2328 0.7363 1.2328 0.6543 1.2328 0.5857 1.2328 0.5418 1.2328 0.503 1.2328 0.452
1.2916 1.0439 1.2916 0.8733 1.2916 0.7423 1.2916 0.6374 1.2916 0.5853 1.2916 0.5346 1.2916 0.4807

1.353 1.1657 1.353 0.9454 1.353 0.8025 1.353 0.6903 1.353 0.6111 1.353 0.5663 1.353 0.5097
1.4175 1.2899 1.4175 0.9454 1.4175 0.8025 1.4175 0.6903 1.4175 0.6337 1.4175 0.5919 1.4175 0.5357
1.485 1.2899 1.485 0.9454 1.485 0.8025 1.485 0.6903 1.485 0.6584 1.485 0.617 1.485 0.5609

1.5557 1.2945 1.5557 0.9454 1.5557 0.8025 1.5557 0.7243 1.5557 0.696 1.5557 0.6469 1.5557 0.584
1.6298 1.5963 1.6298 0.9746 1.6298 0.8489 1.6298 0.7751 1.6298 0.7218 1.6298 0.6683 1.6298 0.604
1.7074 1.5963 1.7074 0.9746 1.7074 0.8647 1.7074 0.8015 1.7074 0.7551 1.7074 0.6813 1.7074 0.6226
1.7887 1.939 1.7887 1.1073 1.7887 1.0689 1.7887 0.93 1.7887 0.8319 1.7887 0.7035 1.7887 0.6419
1.8738 1.939 1.8738 1.1073 1.8738 1.0689 1.8738 0.93 1.8738 0.8319 1.8738 0.7304 1.8738 0.6589
1.963 1.939 -1.963 1.1073 1.963 1.0689 1.963 0.93 1.963 0.8319 1.963 0.7451 1.963 0.671

2.0565 1.939 2.0565 1.1073 2.0565 1.0689 2.0565 0.93 2.0565 0.8319 2.0565 0.7593 2.0565 0.6798
2.1544 1.939 2.1544 1.1073 2.1544 1.0689 2.1544 0.93 2.1544 0.8543 2.1544 0.771 2.1544 0.6798
2.257 1.6562 2.257 1.0974 2.2571 0.9634 2.257 0.9048 2.257 0.8543 2.257 0.771 2.257 0.6798
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2.3645 1.6562 2.3645 1.0974 2.3645 0.9634 2.3645 0.9048 2.3645 0.8543 2.3645 0.771 2.3645 0.6798

2.4771 1.6073 2.4771 1.127 2.4771 0.9634 2.4771 0.9048 2.4771 0.8543 2.4771 0.771 2.4771 0.6798

2.595 1.6073 2.595 1.127 2.595 0.9634 2.595 0.9048 2.595 0.8543 2.595 0.771 2.595 0.6948
2.7186 1.6073 2.7186 1.127 2.7186 0.944 2.7186 0.8929 2.7186 0.8559 2.7186 0.775 2.7186 0.7152

2.848 1.6038 2.848 1.127 2.848 0.944 2.848 0.8929 2.848 0.8559 2.848 0.7972 2.848 0.7309

2.9836 1.5188 2.9836 1.127 2.9836 0.944 2.9836 0.8929 2.9836 0.8559 2.9836 0.7972 2.9836 0.7343
3.1257 1.4997 3.1257 1.1106 3.1257 0.9584 3.1257 0.8929 3.1257 0.8559 3.1257 0.7972 3.1257 0.7358
3.2745 1.4997 3.2745 1.1862 3.2745 1.0659 3.2745 0.9529 3.2745 0.8616 3.2745 0.7972 3.2745 0.7415

3.4305 1.6477 3.4305 1.2303 3.4305 1.0871 3.4305 0.9756 3.4305 0.8845 3.4305 0.8056 3.4305 0.7439

3.5938 1.729 3.5938 1.2303 3.5938 1.0871 3.5938 0.9756 3.5938 0.8845 3.5938 0.8201 3.5938 0.7521
3.7649 1.729 3.7649 1.2303 3.7649 1.0871 3.7649 0.9756 3.7649 0.8845 3.7649 0.8201 3.7649 0.7521

3.9442 1.729 3.9442 1.2303 3.9442 1.0871 3.9442 0.9756 3.9442 0.8845 3.9442 0.8201 3.9442 0.7521
4.132 1.729 4.132 1.2303 4.132 1.0871 4.132 0.9756 4.132 0.8845 4.132 0.8201 4.132 0.7521

4.3288 1.729 4.3288 1.2303 4.3288 1.0871 4.3288 0.9756 4.3288 0.8845 4.3288 0.8201 4.3288 0.7521
4.5349 1.729 4.5349 1.2303 4.5349 1.0871 4.5349 0.9756 4.5349 0.9034 4.5349 0.8114 4.5349 0.7477
4.7508 1.729 4.7508 1.2303 4.7508 1.0871 4.7508 0.9756 4.7508 0.9034 4.7508 0.8028 4.7508 0.7348

4.977 1.729 4.977 1.1517 4.977 1.0607 4.977 0.9698 4.977 0.9034 4.977 0.8028 4.977 0.7272
5.214 1.729 5.214 1.1517 5.214 1.0607 5.214 0.9698 5.214 0.9034 5.214 0.8028 5.214 0.7183

5.4623 1.5947 5.4623 1.1214 5.4623 1.0607 5.4623 0.9698 5.4623 0.9034 5.4623 0.8028 5.4623 0.7033
5.7224 1.5947 5.7224 1.1214 5.7224 1.0607 5.7224 0.9582 5.7224 0.8798 5.7224 0.767 5.7224 0.6597
5.9948 1.2803 5.9948 0.8736 5.9948 0.8444 5.9948 0.8127 5.9948 0.7784 5.9948 0.714 5.9948 0.6374
6.2803 1.2768 6.2803 0.8736 6.2803 0.7928 6.2803 0.744 6.2803 0.7149 6.2803 0.6643 6.2803 0.6028
6.5793 1.2768 6.5793 0.8736 6.5793 0.7928 6.5793 0.7329 6.5793 0.6884 6.5793 0.6225 6.5793 0.5669
6.8926 1.2768 6.8926 0.7867 6.8926 0.7205 6.8926 0.6929 6.8926 0.6658 6.8926 0.6141 6.8926 0.5521
7.2208 1.2768 7.2208 0.7867 7.2208 0.7205 7.2208 0.6813 7.2208 0.6481 7.2208 0.5934 7.2208 0.5329
7.5646 1.2768 7.5646 0.7419 7.5646 0.6843 7.5646 0.6433 7.5646 0.6156 7.5646 0.566 7.5646 0.5094

7.9248 1.2768 7.9248 0.7419 7.9248 0.6556 7.9248 0.6053 7.9248 0.5726 7.9248 0.5246 7.9248 0.474
8.3022 0.9787 8.3022 0.6352 8.3022 0.5554 8.3022 0.5224 8.3022 0.4986 8.3022 0.4686 8.3022 0.4312

8.6975 0.9787 8.6975 0.6069 8.6975 0.5554 8.6975 0.5224 8.6975 0.4986 8.6975 0.4615 8.6975 0.4198

9.1116 0.9787 9.1116 0.6069 9.1116 0.5468 9.1116 0.5167 9.1116 0.4921 9.1116 0.4537 9.1116 0.4127
9.5455 0.9302 9.5455 0.6061 9.5455 0.5391 9.5455 0.4962 9.5455 0.4665 9.5455 0.4253 9.5455 0.3942

10 0.8724 10 0.6061 10 0.5391 10 0.4962 10 0.4665 10 0.4253 10 0.3942
10.4762 0.8724 10.4762 0.5988 10.4762 0.5299 10.4762 0.481 10.4762 0.4557 10.4762 0.4227 10.4762 0.3942

10.975 0.8656 10.975 0.5988 10.975 0.5299 10.975 0.481 10.975 0.4447 10.975 0.4087 10.975 0.3874
11.4976 0.8656 11.4976 0.5988 11.4976 0.5299 11.4976 0.481 11.4976 0.4447 11.4976 0.3958 11.4976 0.3726
12.045 0.8656 12.045 0.5988 12.045 0.5299 12.045 0.481 12.045 0.4447 12.045 0.3958 12.045 0.3646

12.6186 0.8656 12.6186 0.5988 12.6186 0.5299 12.6186 0.481 12.6186 0.4447 12.6186 0.3958 12.6186 0.3544
13.2194 0.849 13.2194 0.5326 13.21941 0.4782 13.2194 4405 13.2194 0.4121 13.2194 0.3831 13.2194 0.3547

1.89 0.917 13.8489 0.5-3261 13.84891 0.47821 13.84891 0.4405 13.8489 0.4121 13.84891 0.38311 13.84891 0.3575
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14.5083 0.917 14.5083 0.5326 14.5083 0.4782 14.5083 0.4405 14.5083 0.4121 14.5083 0.3745 14.5083 0.3575
15.1991 0.917 15.1991 0.5078 15.1991 0.4515 15.1991 0.4192 15.1991 0.401 15.1991 0.3745 15.1991 0.3575
15.9228 0.917 15.9228 0.5078 15.9228 0.4515 15.9228 0.4192 15.9228 0.3981 15.9228 0.3729 15.9228 0.3575

16.681 0.917 16.681 0.5078 16.681 0.4515 16.681 0.4192 16.681 0.3981 16.681 0.3729 16.681 0.3575
17.4753 0.849 17.4753 0.4854 17.4753 0.4308 17.4753 0.4015 17.4753 0.3828 17.4753 0.3623 17.4753 0.3546
18.3074 0.7497 18.3074 0.489 18.3074 0.4321 18.3074 0.4015 18.3074 0.3828 18.3074 0.3623 18.3074 0.3546
19.1791 0.8055 19.1791 0.489 19.1791 0.4321 19.1791 0.4015 19.1791 0.3828 19.1791 0.3623 19.1791 0.3546
20.0923 0.8055 20.0923 0.489 20.0923 0.4321 20.0923 0.4015 20.0923 0.3828 20.0923 0.3623 20.0923 0.3546
21.049 0.8055 21.049 0.489 21.049 0.4321 21.049 0.4015 21.049 0.3828 21.049 0.3607 21.049 0.3508

22.0513 0.8055 22.0513 0.489 22.0513 0.4321 22.0513 0.4015 22.0513 0.3828 22.0513 0.3607 22.0513 0.3504
23.1013 0.8055 23.1013 0.489 23.1013 0.4321 23.1013 0.4015 23.1013 0.3828 23.1013 0.3607 23.1013 0.3504
24.2013 0.6472 24.2013 0.4363 24.2013 0.3973 24.2013 0.3743 24.2013 0.3617 24.2013 0.3546 24.2013 0.3479
25.3536 0.5613 25.3536 0.3979 25.3536 0.3777 25.3536 0.3663 25.3536 0.3586 25.3536 0.3522 25.3536 0.3477
26.5609 0.5613 26.5609 0.3979 26.5609 0.3777 26.5609 0.3663 26.5609 0.3586 26.5609 0.3491 26.5609 0.3452
27.8256 0.4901 27.8256 0.3647 27.8256 0.3523 27.8256 0.3488 27.8256 0.3467 27.8256 0.3435 27.8256 0.3406
29.1505 0.4073 29.1505 0.3548 29.1505 0.3516 29.1505 0.3488 29.1505 0.3467 29.1505 0.3435 29.1505 0.3402
30.5386 0.4073 30.5386 0.3548 30.5386 0.3516 30.5386 0.3488 30.5386 0.3467 30.5386 0.3435 30.5386 0.3402
31.9927 0.4073 31.9927 0.3465 31.9927 0.345 31.9927 0.3447 31.9927 0.3438 31.9927 0.3417 31.9927 0.3392
33.516 0.3423 33.516 0.3426 33.516 0.3419 33.516 0.341 33.516 0.3401 33.516 0.3386 33.516 0.3369

35.1119 0.3337 35.1119 0.3344 35.1119 0.3347 35.1119 0.3349 35.1119 0.3349 35.1119 0.3348 35.1119 0.3343
36.7838 0.3313 36.7838 0.3316 36.7838 0.3318 36.7838 0.3319 36.7838 0.332 36.7838 0.3321 36.7838 0.332
38.5353 0.3298 38.5353 0.3299 38.5353 0.33 38.5353 0.3301 38.5353 0.3302 38.5353 0.3303 38.5353 0.3303
40.3702 0.3286 40.3702 0.3287 40.3702 0.3288 40.3702 0.3289 40.3702 0.3289 40.3702 0.329 40.3702 0.3291
42.2924 0.3277 42.2924 0.3278 42.2924 0.3278 42.2924 0.3279 42.2924 0.3279 42.2924 0.328 42.2924 0.328
44.3062 0.327 44.3062 0.327 44.3062 0.3271 44.3062 0.3271 44.3062 0.3271 44.3062 0.3271 44.3062 0.3272
46.4159 0.3263 46.4159 0.3264 46.4159 0.3264 46.4159 0.3264 46.4159 0.3264 46.4159 -0.3264 46.4159 0.3265
48.626 0.3257 48.626 0.3257 48.626 0.3257 48.626 0.3257 48.626 0.3258 48.626 0.3258 48.626 0.3258

50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 0.3252
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
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S_PTEE022.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 22E
North-South Responses
Elevation 0 ft. (Concrete)
Enveloped Spectra

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0456 0.1098 0.0394 0.1098 0.0365 0.1098 0.0343 0.1098 0.0327 0.1098 0.0306 0.1098 0.0281
0.115 0.0555 0.115 0.0492 0.115 0.0464 0.115 0.0438 0.115 0.0417 0.115 0.038 0.115 0.0333

0.1204 0.0647 0.1204 0.058 0.1204 0.0543 0.1204 0.0509 0.1204 0.0479 0.1204 0.0425 0.1204 0.0361
0.1262 0.0719 0.1262 0.0618 0.1262 0.0571 0.1262 0.0533 0.1262 0.0498 0.1262 0.0438 0.1262 0.0378
0.1322 0.0762 0.1322 0.0652 0.1322 0.06 0.1322 0.0561 0.1322 0.0525 0.1322 0.0466 0.1322 0.0398
0.1385 0.0785 0.1385 0.0671 0.1385 0.0608 0.1385 0.0561 0.1385 0.0525 0.1385 0.0466 0.1385 0.0398
0.1451 0.0789 0.1451 0.0676 0.1451 0.0613 0.1451 0.0561 0.1451 0.0525 0.1451 0.0468 0.1451 0.0407

0.152 0.0789 0.152 0.0676 0.152 0.0613 0.152 0.0564 0.152 0.0534 0.152 0.0482 0.152 0.0428
0.1592 0.0789 0.1592 0.0676 0.1592 0.0613 0.1592 0.0564 0.1592 0.0534 0.1592 0.0482 0.1592 0.0438
0.1668 0.0789 0.1668 0.0676 0.1668 0.0613 0.1668 0.0564 0.1668 0.0534 0.1668 0.0482 0.1668 0.0438
0.1748 0.0789 0.1748 0.0676 0.1748 0.0613 0.1748 0.0564 0.1748 0.0534 0.1748 0.0482 0.1748 0.0438
0.1831 0.0789 0.1831 0.0676 0.1831 0.0613 0.1831 0.0564 0.1831 0.0534 0.1831 0.0482 0.1831 0.0438
0.1918 0.0789 0.1918 0.0676 0.1918 0.0613 0.1918 0.0562 0.1918 0.0532 0.1918 0.0482 0.1918 0.0438
0.2009 0.0789 0.2009 0.0676 0.2009 0.0613 0.2009 0.0562 0.2009 0.0532 0.2009 0.0482 0.2009 0.0438
0.2105 0.0735 0.2105 0.0632 0.2105 0.0596 0.2105 0.0562 0.2105 0.0532 0.2105 0.049 0.2105 0.0468
0.2205 0.0683 0.2205 0.0622 0.2205 0.0587 0.2205 0.0559 0.2205 0.0547 0.2205 0.0527 0.2205 0.0501

0.231 0.0647 0.231 0.0623 0.231 0.0609 0.231 0.0595 0.231 0.0583 0.231 0.056 0.231 0.0536
0.242 0.0759 0.242 0.0685 0.242 0.0647 0.242 0.0627 0.242 0.0614 0.242 0.0591 0.242 0.0565

0.2535 0.1097 0.2535 0.0915 0.2535 0.0824 0.2535 0.075 0.2535 0.0693 0.2535 0.0619 0.2535 0.059
0.2656 0.1215 0.2656 0.0949 0.2656 0.0825 0.2656 0.075 0.2656 0.0693 0.2656 0.0641 0.2656 0.0608
0.2783 0.1215 0.2783 0.0949 0.2783 0.0825 0.2783 0.0776 0.2783 0.0734 0.2783 0.0668 0.2783 0.0617
0.2915 0.1215 0.2915 0.1003 0.2915 0.0935 0.2915 0.0874 0.2915 0.0821 0.2915 0.073 0.2915 0.063
0.3054 0.1359 0.3054 0.1179 0.3054 0.1078 0.3054 0.099 0.3054 0.0914 0.3054 0.0795 0.3054 0.0673
0.3199 0.1641 0.3199 0.1267 0.3199 0.1153 0.3199 0.1055 0.3199 0.0971 0.3199 0.0837 0.3199 0.0734
0.3352 0.1864 0.3352 0.1319 0.3352 0.1153 0.3352 0.1055 0.3352 0.0971 0.3352 0.0859 0.3352 0.0764
0.3511 0.2152 0.3511 0.1625 0.3511 0.1375 0.3511 0.1183 0.3511 0.1047 0.3511 0.0907 0.3511 0.0767
0.3678 0.2152 0.3678 0.1625 0.3678 0.1375 0.3678 0.1252 0.3678 0.1165 0.3678 0.1042 0.3678 0.09
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0.3853 0.2152 0.3853 0.1625 0.3853 0.1446 0.3853 0.1356 0.3853 0.1276 0.3853 0.1141 0.3853 0.0986

0.4037 0.2152 0.4037 0.1625 0.4037 0.1446 0.407 0.1356 0.4037 0.1276 0.4037 0.1144 0.4037 0.1004

0.4229 0.2173 0.4229 0.1637 0.4229 0.1446 0.4229 0.1356 0.4229 0.1276 0.4229 0.1144 0.4229 0.1004

0.4431 0.3427 0.4431 0.2324 0.4431 0.1901 0.4431 0.1598 0.4431 0.1385 0.4431 0.119 0.4431 0.1069
0.4642 0.3427 0.4642 0.2324 0.4642 0.1921 0.4642 0.1724 0.4642 0.1573 0.4642 0.1361 0.4642 0.116
0.4863 0.3427 0.4863 0.2324 0.4863 0.1921 0.4863 0.1743 0.4863 0.1618 0.4863 0.1447 0.4863 0.1236
0.5094 0.3427 0.5094 0.2324 0.5094 0.1991 0.5094 0.1846 0.5094 0.1731 0.5094 0.1523 0.5094 0.1276
0.5337 0.3621 0.5337 0.2651 0.5337 0.229 0.5337 0.204 0.5337 0.1835 0.5337 0.1525 0.5337 0.1276
0.5591 0.3621 0.5591 0.2742 0.5591 0.238 0.5591 0.2093 0.5591 0.1863 0.5591 0.1551 0.5591 0.1354

0.5857 0.3621 0.5857 0.2805 0.5857 0.2483 0.5857 0.222 0.5857 0.2005 0.5857 0.1718 0.5857 0.1526
0.6136 0.3621 0.6136 0.2805 0.6136 0.2483 0.6136 0.222 0.6136 0.2017 0.6136 0.1821 0.6136 0.1622
0.6428 0.3715 0.6428 0.2805 0.6428 0.2483 0.6428 0.2235 0.6428 0.2108 0.6428 0.195 0.6428 0.1766
0.6734 0.3715 0.6734 0.2916 0.6734 0.2663 0.6734 0.2436 0.6734 0.2299 0.6734 0.2117 0.6734 0.1883
0.7055 0.4317 0.7055 0.3543 0.7055 0.3133 0.7055 0.279 0.7055 0.2569 0.7055 0.2257 0.7055 0.1944
0.7391 0.5134 0.7391 0.4029 0.7391 0.3524 0.7391 0.3115 0.7391 0.278 0.7391 0.2284 0.7391 0.1944
0.7743 0.6023 0.7743 0.4541 0.7743 0.3853 0.7743 0.3333 0.7743 0.2932. 0.7743 0.2375 0.7743 0.2186
0.8111 0.7736 0.8111 0.4591 0.8111 0.3853 0.8111 0.3333 0.8111 0.2932 0.8111 0.2586 0.8111 0.2434
0.8497 0.7736 0.8497 0.4591 0.8497 0.3853 0.8497 0.3451 0.8497 0.3155 0.8497 0.2842 0.8497 0.2671
0.8902 0.7736 0.8902 0.4591 0.8902 0.388 0.8902 0.3627 0.8902 0.3375 0.8902 0.3097 0.8902 0.2901
0.9326 0.9974 0.9326 0.5856 0.9326 0.4664 0.9326 0.3986 0.9326 0.3523 0.9326 0.3345 0.9326 0.3123
0.977 0.9974 0.977 0.6002 0.977 0.5269 0.977 0.4456 0.977 0.3864 0.977 0.3568 0.977 0.3322

1.0235 0.9974 1.0235 0.6002 1.0235 0.5269 1.0235 0.4456 1.0235 0.3963 1.0235 0.375 1.0235 0.3489
1.0723. 0.9974 1.0723 0.6002 1.0723 0.5269. 1.0723 0.4578 1.0723 0.4362 1.0723 0.3969 1.0723 0.362
1.1233 1.1138 1.1233 0.6522 1.1233 0.5496 1.1233 0.5028 1.1233 0.4775 1.1233 0.432 1.1233 0.3768
1.1768 1.1138 1.1768 0.6522 1.1768 0.6238 1.1768 0.5399 1.1768 0.5091 1.1768 0.4574 1.1768 0.3984
1.2328 1.1138 1.2328 0.6522 1.2328 0.6238 1.2328 0.5399 1.2328 0.5091 1.2328 0.4606 1.2328 0.4063
1.2916 1.1138 1.2916 0.8628 1.2916 0.7232 1.2916 0.6287 .1.2916 0.5604 1.2916 0.4712 1.2916 0.4074

1.353 1.1138 1.353 0.9365 1.353 0.794 1.353 0.6869 1.353 0.6112 1.353 0.5144 1.353 0.4326
1.4175 1.1138 1.4175 0.9365 1.4175 0.8087 1.4175 0.7456 1.4175 0.6895 1.4175 0.5953 1.4175 0.4919

1.485 1.2052 1.485 0.988 1.485 0.8866 1.485 0.7958 1.485 0.7285 1.485 0.6264 1.485 0.511
1.5557 1.4673 1.5557 1.0882 1.5557 0.9041 1.5557 0.7958 1.5557 0.7285 1.5557 0.6264 1.5557 0.5133
1.6298 1.4673 1.6298 1.0882 1.6298 0.9041 1.6298 0.7958 1.6298 0.7285 1.6298 0.6315 1.6298 0.5443
1.7074 1.4673 1.7074 1.0882 1.7074 0.9509 1.7074 0.8465 1.7074 0.7818 1.7074 0.6721 1.7074 0.5582
1.7887 1.9337 1.7887 1.1866 1.7887 1.0454 1.7887 0.9314 1.7887 0.8343 1.7887 0.6827 1.7887 0.5914
1.8738 1.9337 1.8738 1.1866 1.8738 1.0454 1.8738 0.9314 1.8738 0.8343 1.8738 0.6909 1.8738 0.6195
1.963 1.9337 1.963 1.2264 1.963 1.0454 1.963 0.9314 1.963 0.8343 1.963 0.7213 1.963 0.6444

2.0565 1.9337 2.0565 1.2264 2.0565 1.0454 2.0565 0.9314 2.0565 0.8343 2.0565 0.7554 2.0565 0.6649
2.1544 1.9337 2.1544 1.2264 2.1544 1.04541 2.1544 0.9314 2.1544 0.8343 2.1544 0.7745 2.1544 0.6753

2.57 -1.6526 2.257 1.2264 2.257 1.01891 2.257 0.91971 2.257 0.8328 2.2571 0.7876 2.257 0'.6753
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2.3645 1.6526 2.3645 1.2264 2.3645 0.946 2.3645 0.8625 2.3645 0.8087 2.3645 0.7876 2.3645 0.6753
2.4771 1.4968 2.4771 1.1813 2.4771 0.946 2.4771 0.8625 2.4771 0.8087 2.4771 0.7876 2.4771 0.6753
2.595 1.4968 2.595 1.1813 2.595 0.946 2.595 0.8625 2.595 0.8087 2.595 0.7876 2.595 0.6753

2.7186 1.5785 2.7186 1.1813 2.7186 0.946 2.7186 0.8625 2.7186 0.8087 2.7186 0.7876 2.7186 0.6751
2.848 1.5785 2.848 1.1813 2.848 0.946 2.848 0.859 2.848 0.8042 2.848 0.771 2.848 0.6514

2.9836 1.5785 2.9836 1.0072 2.9836 0.9027 2.9836 0.8216 2.9836 0.7681 2.9836 0.6806 2.9836 0.5889
3.1257 1.5785 3.1257 1.0196 3.1257 0.8195 3.1257 0.7692 3.1257 0.7236 3.1257 0.652 3.1257 0.5735
3.2745 1.8712 3.2745 1.0587 3.2745 0.9525 3.2745 0.8466 3.2745 0.7681 3.2745 0.6591 3.2745 0.5771
3.4305 1.8712 3.4305 1.0587 3.4305 0.9525 3.4305 0.8466 3.4305 0.7681 3.4305 0.6638 3.4305 0.5771
3.5938 1.8819 3.5938 1.2042 3.5938 1.0249 3.5938 0.908 3.5938 0.8231 3.5938 0.7044 3.5938 0.6039
3.7649 1.8819 3.7649 1.2042 3.7649 1.0249 3.7649 0.9193 3.7649 0.8542 3.7649 0.7564 3.7649 0.6471
3.9442 1.8819 3.9442 1.2042 3.9442 1.0249 3.9442 0.9193 3.9442 0.8542 3.9442 0.765 3.9442 0.665
4.132 1.8819 4.132 1.2042 4.132 1.0249 4.132 0.9584 4.132 0.8998 4.132 0.7958 4.132 0.6849

4.3288 1.8819 4.3288 1.2042 4.3288 1.0595 4.3288 1.0049 4.3288 0.9286 4.3288 0.8184 4.3288 0.7174
4.5349 1.8819 4.5349 1.2042 4.5349 1.0595 4.5349 1.013 4.5349 0.9482 4.5349 0.8437 4.5349 0.7242
4.7508 1.8819 4.7508 1.2133 4.7508 1.0676 4.7508 1.0414 4.7508 0.9565 4.7508 0.8437 4.7508 0.7242

4.977 1.8819 4.977 1.2133 4.977 1.0676 4.977 1.0414 4.977 0.9565 4.977 0.8437 4.977 0.7242
5.214 1.8819 5.214 1.2133 5.214 1.0676 5.214 1.0414 5.214 0.9565 5.214 0.8437 5.214 0.7242

5.4623 1.8588 5.4623 1.2133 5.4623 1.0676 5.4623 1.0414 5.4623 0.9565 5.4623 0.8437 5.4623 0.7242
5.7224 1.8588 5.7224 1.2133 5.7224 1.0676 5.7224 1.0414 5.7224 0.9565 5.7224 0.8263 5.7224 0.6943
5.9948 1.5279 5.9948 1.2133 5.9948 1.0676 5.9948 0.9501 5.9948 0.856 5.9948 0.731 5.9948 0.6191
6.2803 1.5279 6.2803 1.2133 6.2803 1.0676 6.2803 0.9501 6.2803 0.856 6.2803 0.7293 6.2803 0.6134
6.5793 1.5193 6.5793 1.2133 6.5793 1.0676 6.5793 0.9501 6.5793 0.856 6.5793 0.7136 6.5793 0.5858
6.8926 1.5193 6.8926 1.0422 6.8926 0.9338 6.8926 0.8392 6.8926 0.7938 6.8926 0.7012 6.8926 0.5804
7.2208 1.5193 7.2208 0.9784 7.2208 0.8888 7.2208 0.8319 7.2208 0.7768 7.2208 0.6808 7.2208 0.5679
7.5646 1.5193 7.5646 0.9407 7.5646 0.834 7.5646 0.7806 7.5646 0.727 7.5646 0.6328 7.5646 0.5403
7.9248 1.5193 7.9248 0.9407 7.9248 0.7957 7.9248 0.7221 7.9248 0.672 7.9248 0.6025 7.9248 0.5313
8.3022 1.5143 8.3022 0.7983 8.3022 0.662 8.3022 0.6131 8.3022 0.5906 8.3022 0.5511 8.3022 0.5
8.6975 1.1566 8.6975 0.7425 8.6975 0.662 8.6975 0.6116 8.6975 0.5792 8.6975 0.5323 8.6975 0.4853
9.1116 1.082 9.1116 0.6528 9.1116 0.5886 9.1116 0.5397 9.1116 0.5209 9.1116 0.5008 9.1116 0.4735
9.5455 1.082 9.5455 0.6477 9.5455 0.5702 9.5455 0.5208 9.5455 0.5082 9.5455 0.4873 9.5455 0.4651

10 0.9286 10 0.6224 10 0.5625 10 0.5208 10 0.5082 10 0.4873 10 0.4651
10.4762 0.8591 10.4762 0.5732 10.4762 0.5348 10.4762 0.5193 10.4762 0.5065 10.4762 0.4855 10.4762 0.4609
10.975 0.8591 10.975 0.5732 10.975 0.5049 10.975 0.496 10.975 0.4867 10.975 0.4693 10.975 0.4468

11.4976 0.7544 11.4976 0.5377 11.4976 0.4857 11.4976 0.4755 11.4976 0.4693 11.4976 0.4577 11.4976 0.4423
12.045 0.7544 12.045 0.5026 12.045 0.4753 12.045 0.4651 12.045 0.4586 12.045 0.4489 12.045 0.436

12.6186 0.7544 12.6186 0.4796 12.6186 0.4572 12.6186 0.4527 12.6186 0.4481 12.6186 0.4393 12.6186 0.4274
13.2194 0.7544 13.2194 0.4531 13.2194 0.4433 13.2194 0.4378 13.2194 0.4336 13.2194 0.4263 13.2194 0.4166
13.8489 0.5993 13.8489 0.4219 13.8489 0.4173 13.8489 0.4169 13.8489 0.4158 13.8489 0.412 13.8489 0.4049
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14.5083 0.5993 14.5083 0.4219 14.5083 0.4147 14.5083 0.4103 14.5083 0.4068 14.5083 0.4011 14.5083 0.394

15.1991 0.5993 15.1991 0.4219 15.1991 0.4024 15.1991 0.3966 15.1991 0.393 15.1991 0.3882 15.1991 0.3825

15.9228 0.5993 15.9228 0.4213 15.9228 0.3823 15.9228 0.3773 15.9228 0.3774 15.9228 0.3753 15.9228 0.3712

16.681 0.5993 16.681 0.4213 16.681 0.3807 16.681 0.3694 16.681 0.366 16.681 0.3635 16.681 0.3605

17.4753 0.7174 17.4753 0.416 17.4753 0.3644 17.4753 0.3552 17.4753 0.3513 17.4753 0.352 17.4753 0.3511

18.3074 0.7174 18.3074 0.416 18.3074 0.3686 18.3074 0.3552 18.3074 0.35 18.3074 0.3471 18.3074 0.3445

19.1791 0.7174 19.1791 0.4309 19.1791 0.3767 19.1791 0.3552 19.1791 0.35 19.1791 0.3449 19.1791 0.3419

20.0923 0.7174 20.0923 0.4309 20.0923 0.3767 20.0923 0.3517 20.0923 0.3445 20.0923 0.3407 20.0923 0.3381

21.049 0.7174 21.049 0.4309 21.049 0.3767 21.049 0.3517 21.049 0.3445 21.049 0.3407 21.049 0.3371

22.0513 0.7174 22.0513 0.4309 22.0513 0.3767 22.0513 0.3517 22.0513 0.3445 22.0513 0.3407 22.0513 0.3371

23.1013 0.7174 23.1013 0.4309 23.1013 0.3767 23.1013 0.3479 23.1013 0.3445 23.1013 0.3407 23.1013 0.3371

24.2013 0.7174 24.2013 0.4105 24.2013 0.3521 24.2013 0.3479 24.2013 0.3445 24.2013 0.3407 24.2013 0.3371

25.3536 0.6529 25.3536 0.4105 25.3536 0.3521 25.3536 0.3479 25.3536 0.3445 25.3536 0.3396 25.3536 0.3356

26.5609 0.6529 26.5609 0.4105 26.5609 0.3521 26.5609 0.3479 26.5609 0.3445 26.5609 0.3396 26.5609 0.3356

27.8256 0.6529 27.8256 0.3657 27.8256 0.3521 27.8256 0.3479 27.8256 0.3445 27.8256 0.3393 27.8256 0.334

29.1505 0.5526 29.1505 0.3657 29.1505 0.3374 29.1505 0.335 29.1505 0.3348 29.1505 0.3331 29.1505 0.3297

30.5386 0.4393 30.5386 0.3422 30.5386 0.3374 30.5386 0.3349 30.5386 0.3325 30.5386 0.3287 30.5386 0.3247

31.9927 0.3966 31.9927 0.3422 31.9927 0.3313 31.9927 0.326 31.9927 0.323 31.9927 0.3199 31.9927 0.3178

33.516 0.3014 33.516 0.3015 33.516 0.3016 33.516 0.3036 33.516 0.306 33.516 0.3088 33.516 0.3105

35.1119 0.3014 35.1119 0.3015 35.1119 0.3016 35.1119 0.3019 35.1119 0.3025 35.1119 0.3043 35.1119 0.3061

36.7838 0.3014 36.7838 0.3015 36.7838 0.3016 36.7838 0.3019 36.7838 0.3022 36.7838 0.3029 36.7838 0.3039

38.5353 0.3014 38.5353 0.3015 38.5353 0.3016 38.5353 0.3017 38.5353 0.3018 38.5353 0.3021 38.5353 0.3027

40.3702 0.301 40.3702 0.301 40.3702 0.3011 40.3702 0.3011 40.3702 0.3012 40.3702 0.3014 40.3702 0.3016

42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 0.3005 42.2924 0.3006 42.2924 0.3007

44.3062 0.2996 44.3062 0.2997 44.3062 0.2997 44.3062 0.2997 44.3062 0.2997 44.3062 0.2998 44.3062 0.2999

46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.299 46.4159 0.2991

48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2983

50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 0.2975
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24590-PTF-3PS-MEVV-TOO01, v. 2
* Forced Circulation Vacuum Ev or System

RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

3

Figure 6E
East-West Responses
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S_PTEE006.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 6E
East-West Responses
Elevation 77 ft. (Concrete)
Enveloped Spectra

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%

Freq. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freq. Accel. Freq. Accel. Freq. Accel.

0.1098 0.0314 0.1098 0.0289 0.1098 0.0276 0.1098 0.0269 0.1098 0.0262 0.1098 0.0249 0.1098 0.0233

0.115 0.0359 0.115 0.0331 0.115 0.0316 0.115 0.0302 0.115 0.0291 0.115 0.0276 0.115 0.0255

0.1204 0.0411 0.1204 0.0383 0.1204 0.0368 0.1204 0.0354 0.1204 0.0341 0.1204 0.0317 0.1204 0.0288

0.1262 0.046 0.1262 0.0427 0.1262 0.0408 0.1262 0.039 0.1262 0.0373 0.1262 0.0344 0.1262 0.0313

0.1322 0.0489 0.1322 0.0443 0.1322 0.0422 0.1322 0.0403 0.1322 0.0386 0.1322 0.0357 0.1322 0.0323

0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0403 0.1385 0.0386 0.1385 0.0357 0.1385 0.0323

0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0403 0.1451 0.0386 0.1451 0.0357 0.1451 0.0323

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0403 0.152 0.0386 0.152 0.0357 0.152 0.0323

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0403 0.1592 0.0386 0.1592 0.0357 0.1592 0.0326

0.1668 0.0519 0.1668 0.0463 0.1668 0.0431 0.1668 0.0403 0.1668 0.0386 0.1668 0.0364 0.1668 0.0354

0.1748 0.0519 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0405 0.1748 0.0396 0.1748 0.0381

0.1831 0.0519 0.1831 0.0463 0.1831 0.0455 0.1831 0.0448 0.1831 0.0441 0.1831 0.0428 0.1831 0.0408

0.1918 0.0522 0.1918 0.0506 0.1918 0.0496 0.1918 0.0487 0.1918 0.0478 0.1918 0.046 0.1918 0.0439

0.2009 0.057 0.2009 0.055 0.2009 0.0537 0.2009 0.0526 0.2009 0.0515 0.2009 0.0498 0.2009 0.0476

0.2105 0.0708 0.2105 0.0602 0.2105 0.0587 0.2105 0.0575 0.2105 0.0563 0.2105 0.0542 0.2105 0.052

0.2205 0.091 0.2205 0.0715 0.2205 0.0644 0.2205 0.0626 0.2205 0.0612 0.2205 0.0588 0.2205 0.0562

0.231 0.1081 0.231 0.0909 0.231 0.0815 0.231 0.0736 0.231 0.0676 0.231 0.0634 0.231 0.0598

0.242 0.1197 0.242 0.0994 0.242 0.0885 0.242 0.0794 0.242 0.0717 0.242 0.0669 0.242 0.0625

0.2535 0.1207 0.2535 0.0995 0.2535 0.0885 0.2535 0.0797 0.2535 0.0756 0.2535 0.0698 0.2535 0.0663

0.2656 0.1207 0.2656 0.0995 0.2656 0.0925 0.2656 0.0882 0.2656 0.0843 0.2656 0.0772 0.2656 0.0689

0.2783 0.1257 0.2783 0.10981 0.2783 0.101 0.2783 0.095 0.2783 0.0907 0.2783 0.0838 0.2783 0.0759

0.2915 0.1427 0.2915 0.125 0.2915 0.115 0.2915 0.1062 0.2915 0.0983 0.2915 0.0891 0.2915 0.0818

0.3054 0.1427 0.3054 0.125 0.3054 0.1154 0.3054 0.1071 0.3054 0.0997 0.3054 0.0914 0.3054 0.0848

0.3199 0.1427 0.3199 0.125 0.3199 0.1154 0.3199 0.1071 0.3199 0.0997 0.3199 0.0914 0.3199 0.0852

0.3352 0.1714 0.3352 0.1351 0.3352 0.1191 0.3352 0.1071 0.3352 0.0997 0.3352 0.0914 0.3352 0.0852

0.3511 0.2176 0.3511 0.1633 0.3511 0.1372 0.3511 0.1174 0.3511 0.1084 0.3511 0.0938 0.3511 0.0852
0.3678 0.2403 0.3678 0.176 0.3678 0.1535 0.3678 0.1399 0.3678 0.128 0.3678 0.1083 0.3678 0.0892
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0.3853 0.2403 0.3853 0.1806 0.3853 0.1625 0.3853 0.147 0.3853 0.1338 0.3853 0.1128 0.3853 0.0957
0.4037 0.2403 0.4037 0.1859 0.4037 0.1657 0.4037 0.149 0.4037 0.135 0.4037 0.1171 0.4037 0.0998
0.4229 0.2403 0.4229 0.1859 0.4229 0.1657 0.4229 0.1499 0.4229 0.1384 0.4229 0.1225 0.4229 0.1059
0.4431 0.2701 0.4431 0.1875 0.4431 0.1716 0.4431 0.1575 0.4431 0.145 0.4431 0.1247 0.4431 0.1059
0.4642 0.2701 0.4642 0.1968 0.4642 0.1795 0.4642 0.1641 0.4642 0.1507 0.4642 0.1283 0.4642 0.1192
0.4863 0.2701 0.4863 0.2056 0.4863 0.1804 0.4863 0.1641 0.4863 0.1507 0.4863 0.1412 0.4863 0.1353
0.5094 0.3947 0.5094 0.2813 0.5094 0.2346 0.5094 0.2012 0.5094 0.1765 0.5094 0.1614 0.5094 0.1505
0.5337 0.4997 0.5337 0.3481 0.5337 0.2843 0.5337 0.2411 0.5337 0.2145 0.5337 0.1783 0.5337 0.161
0.5591 0.4997 0.5591 0.3481 0.5591 0.2843 0.5591 0.2411 0.5591 0.2181 0.5591 0.1904 0.5591 0.1626
0.5857 0.4997 0.5857 0.3481 0.5857 0.2843 0.5857 0.2411 0.5857 0.2181 0.5857 0.1904 0.5857 0.1691
0.6136 0.4997 0.6136 0.3481 0.6136 0.287 0.6136 0.2611 0.6136 0.2405 0.6136 0.2095 0.6136 0.1783
0.6428 0.5129 0.6428 0.3748 0.6428 0.3198 0.6428 0.2818 0.6428 0.2536 0.6428 0.214 0.6428 0.1783
0.6734 0.5129 0.6734 0.3748 0.6734 0.3264 0.6734 0.2974 0.6734 0.2737 0.6734 0.2372 0.6734 0.1992
0.7055 0.5129 0.7055 0.3748 0.7055 0.3264 0.7055 0.2974 0.7055 0.2737 0.7055 0.2372 0.7055 0.2098
0.7391 0.5129 0.7391 0.3748 0.7391 0.3264 0.7391 0.2974 0.7391 0.2737 0.7391 0.2407 0.7391 0.2193
0.7743 0.5335 0.7743 0.3916 0.7743 0.3391 0.7743 0.3039 0.7743 0.2849 0.7743 0.2555 0.7743 0.2308
0.8111 0.5884 0.8111 0.3927 0.8111 0.3541 0.8111 0.3276 0.8111 0.3099 0.8111 0.2801 0.8111 0.2444
0.8497 0.5884 0.8497 0.4507 0.8497 0.4046 0.8497 0.3692 0.8497 0.3408 0.8497 0.2971 0.8497 0.2516
0.8902 0.5884 0.8902 0.4507 0.8902 0.4046 0.8902 0.3692 0.8902 0.3408 0.8902 0.2971 0.8902 0.2516
0.9326 0.907 0.9326 0.6127 0.9326 0.5121 0.9326 0.4441 0.9326 0.3953 0.9326 0.3297 0.9326 0.2714
0.977 0.907 0.977 0.6127 0.977 0.5136 0.977 0.4604 0.977 0.4144 0.977 0.3455 0.977 0.2883

1.0235 0.907 1.0235 0.6127 1.0235 0.5136 1.0235 0.4604 1.0235 0.4144 1.0235 0.3621 1.0235 0.3137
1.0723 0.907 1.0723 0.6274 1.0723 0.5678 1.0723 0.5191 1.0723 0.4836 1.0723 0.4261 1.0723 0.3634
1.1233 1.168 1.1233 0.7103 1.1233 0.6256 1.1233 0.5775 1.1233 0.5347 1.1233 0.4691 1.1233 0.4056
1.1768 1.168 1.1768 0.7159 1.1768 0.6311 1.1768 0.5847 1.1768 0.5488 1.1768 0.4951 1.1768 0.4381
1.2328 1.168 1.2328 0.7742 1.2328 0.6888 1.2328 0.6188 1.2328 0.5733 1.2328 0.5223 1.2328 0.4691
1.2916 1.4394 1.2916 0.933 1.2916 0.7935 1.2916 0.6819 1.2916 0.6203 1.2916 0.5595 1.2916 0.5037
1.353 1.4394 1.353 1.0107 1.353 0.8561 1.353 0.7366 1.353 0.6465 1.353 0.5986 1.353 0.539

1.4175 1.4394 1.4175 1.0107 1.4175 0.8561 1.4175 0.7366 1.4175 0.676 1.4175 0.6312 1.4175 0.5715
1.485 1.4394 1.485 1.0107 1.485 0.8561 1.485 0.7366 1.485 0.7092 1.485 0.664 1.485 0.6039

1.5557 1.4394 1.5557 1.0107 1.5557 0.8561 1.5557 0.7866 1.5557 0.7557 1.5557 0.7023 1.5557 0.634
1.6298 1.7292 1.6298 1.0521 1.6298 0.9256 1.6298 0.8473 1.6298 0.7898 1.6298 0.7315 1.6298 0.6605
1.7074 1.7292 1.7074 1.0521 1.7074 0.9348 1.7074 0.879 1.7074 0.8295 1.7074 0.746 1.7074 0.6783
1.7887 2.1395 1.7887 1.2235 1.7887 1.1827 1.7887 1.0302 1.7887 0.9224 1.7887 0.7696 1.7887 0.6918
1.8738 2.1395 1.8738 1.2235 1.8738 1.1827 1.8738 1.0302 1.8738 0.9224 1.8738 0.7958 1.8738 0.7181
1.963 2.1395 1.963 1.2235 1.963 1.1827 1.963 1.0302 1.963 0.9224 1.963 0.8233 1.963 0.7412

2.0565 2.1395 2.0565 1.2235 2.0565 1.1827 2.0565 1.0302 2.0565 0.9224 2.0565 0.8464 2.0565 0.7562
2.1544 2.1395 2.1544 1.2235 2.1544 1.1827 2.1544 1.0302 2.1544 0.956 2.1544 0.8634 2.1544 0.7566
2.257 1.8655 2.257 1.2311 2.257 1.1827 2.257 1.0302 2.257 0.956 2.257 0.8634 2.257 0.7566
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2.3645 1.9283 2.3645 1.2725 2.3645 1.1827 2.3645 1.0302 2.3645 0.956 2.3645 0.8634 2.3645 0.7574

2.4771 1.9283 2.4771 1.3663 2.4771 1.1827 2.4771 1.0302 2.4771 0.9561 2.4771 0.8798 2.4771 0.7883

2.595 1.9283 2.595 1.4031 2.595 1.1893 2.595 1.0882 2.595 1.002 2.595 0.8969 2.595 0.8218

2.7186 1.9283 2.7186 1.426 2.7186 1.244 2.7186 1.0965 2.7186 1.003 2.7186 0.9367 2.7186 0.8593

2.848 1.9283 2.848 1.426 2.848 1.244 2.848 1.12 2.848 1.0657 2.848 0.9822 2.848 0.8917

2.9836 1.9305 2.9836 1.4595 2.9836 1.2631 2.9836 1.1486 2.9836 1.0724 2.9836 1.0006 2.9836 0.9093

3.1257 1.9305 3.1257 1.4936 3.1257 1.2982 3.1257 1.1662 3.1257 1.0724 3.1257 1.0031 3.1257 0.9247

3.2745 1.9305 3.2745 1.4936 3.2745 1.3839 3.2745 1.2443 3.2745 1.1253 3.2745 1.0094 3.2745 0.9364

3.4305 2.1639 3.4305 1.4936 3.4305 1.438 3.4305 1.2942 3.4305 1.1756 3.4305 1.0379 3.4305 0.9574

3.5938 2.4397 3.5938 1.4936 3.5938 1.438 3.5938 1.2942 3.5938 1.1756 3.5938 1.0872 3.5938 0.9915

3.7649 2.4397 3.7649 1.4936 3.7649 1.438 3.7649 1.2942 3.7649 1.2011 3.7649 1.1103 3.7649 1.01

3.9442 2.4397 3.9442 1.4936 3.9442 1.438 3.9442 1.2942 3.9442 1.2125 3.9442 1.1322 3.9442 1.027

4.132 2.4397 4.132 1.5905 4.132 1.438 4.132 1.2942 4.132 1.2129 4.132 1.1433 4.132 1.0403

4.3288 2.4397 4.3288 1.5905 4.3288 1.438 4.3288 1.3377 4.3288 1.2864 4.3288 1.1828 4.3288 1.0466

4.5349 2.4397 4.5349 1.7034 4.5349 1.5596 4.5349 1.5366 4.5349 1.4195 4.5349 1.2359 4.5349 1.0471

4.7508 2.5935 4.7508 1.7034 4.7508 1.5596 4.7508 1.5369 4.7508 1.4195 4.7506 1.2359 4.7508 1.0471

4.977 2.5935 4.977 1.7034 4.977 1.5596 4.977 1.5369 4.977 1.4195 4.977 1.2359 4.977 1.0471

5.214 2.5935 5.214 1.7034 5.214 1.5596 5.214 1.5369 5.214 1.4195 5.214 1.2359 5.214 1.0471

5.4623 2.6705 5.4623 1.7034 5.4623 1.5596 5.4623 1.5369 5.4623 1.4195 5.4623 1.2359 5.4623 1.0471

5.7224 2.6705 5.7224 1.7034 5.7224 1.5596 5.7224 1.5369 5.7224 1.3894 5.7224 1.1786 5.7224 1.0148

5.9948 2.6705 5.9948 1.4863 5.9948 1.4339 5.9948 1.3671 5.9948 1.298 5.9948 1.1683 5.9948 1.0148

6.2803 2.6705 6.2803 1.4665 6.2803 1.3756 6.2803 1.3021 6.2803 1.2378 6.2803 1.1263 6.2803 0.9924

6.5793 2.6705 6.5793 1.3892 6.5793 1.3198 6.5793 1.2621 6.5793 1.2047 6.5793 1.1014 6.5793 0.9743

6.8926 2.6721 6.8926 1.3892 6.8926 1.3154 6.8926 1.2076 6.8926 1.1475 6.8926 1.0524 6.8926 0.9402

7.2208 2.6721 7.2208 1.3892 7.2208 1.3154 7.2208 1.2076 7.2208 1.1212 7.2208 0.9816 7.2208 0.8881

7.5646 2.6721 7.5646 1.3892 7.5646 1.3154 7.5646 1.2076 7.5646 1.1212 7.5646 0.9805 7.5646 0.8604

7.9248 2.6721 7.9248 1.3892 7.9248 1.3154 7.9248 1.1669 7.9248 1.0689 7.9248 0.9186 7.9248 0.8095

8.3022 2.6721 8.3022 1.3892 8.3022 1.3154 8.3022 1.1119 8.3022 0.965 8.3022 0.8323 8.3022 0.7561

8.6975 2.2773 8.6975 1.329 8.6975 1.1414 8.6975 1.0201 8.6975 0.9238 8.6975 0.7781 8.6975 0.7165

9.1116 2.0653 9.1116 1.1587 9.1116 0.9831 9.1116 0.8993 9.1116 0.8446 9.1116 0.7675 9.1116 0.6862

9.5455 1.6085 9.5455 0.9584 9.5455 0.8663 9.5455 0.8096 9.5455 0.7738 9.5455 0.7154 9.5455 0.6462

10 1.4427 10 0.927 10 0.817 10 0.7614 10 0.7184 10 0.6701 10 0.6104

10.4762 1.4427 10.4762 0.927 10.4762 0.8156 10.4762 0.7614 10.4762 0.7132 10.4762 0.6399 10.4762 0.5871

10.975 1.3323 10.975 0.9176 10.975 0.8156 10.975 0.7614 10.975 0.7132 10.975 0.6348 10.975 0.5606

11.4976 1.3323 11.4976 0.9176 11.4976 0.8156 11.4976 0.7614 11.4976 0.7132 11.4976 0.6348 11.4976 0.5606

12.045 1.3323 12.045 0.9176 12.045 0.8073 12.045 0.7448 12.045 0.6972 12.045 0.6244 12.045 0.5528

12.6186 1.3323 12.6186 0.9176 12.6186 0.8073 12.6186 0.7441 12.6186 0.6935 12.6186 0.6159 12.6186 0.5346

13.2194 1.2305 13.2194 0.7787 13.2194 0.7246 13.2194 0.6739 13.2194 0.6308 13.2194 0.5648 13.2194 0.5011

13.8489 1.2305 13.8489 0.7544 13.8489 0.6632 13.8489 0.604 13.8489 0.5635 13.8489 0.5187 13.8489 0.4957
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14.5083 1.2305 14.5083 0.7544 14.5083 0.6629 14.5083 0.6028 14.5083 0.5635 14.5083 0.5187 14.5083 0.4957

15.1991 1.012 15.1991 0.6452 15.1991 0.5972 15.1991 0.5643 15.1991 0.5417 15.1991 0.5187 15.1991 0.4952

15.9228 0.9276 15.9228 0.5712 15.9228 0.5274 15.9228 0.5028 15.9228 0.4971 15.9228 0.492 15.9228 0.4805

16.681 0.9276 16.681 0.5663 16.681 0.5274 16.681 0.5028 16.681 0.4912 16.681 0.4789 16.681 0.4675

17.4753 0.741 17.4753 0.5663 17.4753 0.5274 17.4753 0.5028 17.4753 0.4855 17.4753 0.4775 17.4753 0.4665

18.3074 0.7343 18.3074 0.5209 18.3074 0.4936 18.3074 0.4851 18.3074 0.4791 18.3074 0.4702 18.3074 0.4597

19.1791 0.7343 19.1791 0.5209 19.1791 0.4849 19.1791 0.4691 19.1791 0.4628 19.1791 0.4548 19.1791 0.4475

20.0923 0.6437 20.0923 0.5209 20.0923 0.4849 20.0923 0.4624 20.0923 0.4471 20.0923 0.4361 20.0923 0.433

21.049 0.6437 21.049 0.5209 21.049 0.4849 21.049 0.4624 21.049 0.4471 21.049 0.4307 21.049 0.429

22.0513 0.6443 22.0513 0.5209 22.0513 0.4849 22.0513 0.4624 22.0513 0.4471 22.0513 0.4304 22.0513 0.4267

23.1013 0.6443 23.1013 0.5209 23.1013 0.4849 23.1013 0.4624 23.1013 0.4471 23.1013 0.4311 23.1013 0.424

24.2013 0.6443 24.2013 0.5209 24.2013 0.4849 24.2013 0.4624 24.2013 0.4471 24.2013 0.4311 24.2013 0.4187

25.3536 0.6443 25.3536 0.5209 25.3536 0.4849 25.3536 0.4624 25.3536 0.4471 25.3536 0.4311 25.3536 0.4187

26.5609 0.6443 26.5609 0.5209 26.5609 0.4849 26.5609 0.4624 26.5609 0.4471 26.5609 0.4311 26.5609 0.4187

27.8256 0.55 27.8256 0.495 27.8256 0.4759 27.8256 0.4595 27.8256 0.4471 27.8256 0.4311 27.8256 0.4187

29.1505 0.5074 29.1505 0.4252 29.1505 0.4162 29.1505 0.4191 29.1505 0.4198 29.1505 0.4188 29.1505 0.4152

30.5386 0.4557 30.5386 0.4135 30.5386 0.4124 30.5386 0.412 30.5386 0.4115 30.5386 0.4105 30.5386 0.4099

31.9927 0.4496 31.9927 0.4062 31.9927 0.4055 31.9927 0.4055 31.9927 0.4061 31.9927 0.4066 31.9927 0.4065

33.516 0.407 33.516 0.4062 33.516 0.4055 33.516 0.4051 33.516 0.4048 33.516 0.4045 33.516 0.4043

35.1119 0.4017 35.1119 0.4021 35.1119 0.4022 35.1119 0.4024 35.1119 0.4024 35.1119 0.4025 35.1119 0.4024

36.7838 0.4001 36.7838 0.4003 36.7838 0.4005 36.7838 0.4006 36.7838 0.4007 36.7838 0.4008 36.7838 0.401

38.5353 0.3991 38.5353 0.3993 38.5353 0.3994 38.5353 0.3995 38.5353 0.3995 38.5353 0.3997 38.5353 0.3998

40.3702 0.3984 40.3702 0.3985 40.3702 0.3986 40.3702 0.3987 40.3702 0.3987 40.3702 0.3988 40.3702 0.3989
42.2924 0.3979 42.2924 0.3979 42.2924 0.398 42.2924 0.398 42.2924 0.3981 42.2924 0.3981 42.2924 0.3982
44.3062 0.3974 44.3062 0.3974 44.3062 0.3975 44.3062 0.3975 44.3062 0.3975 44.3062 0.3976 44.3062 0.3976
46.4159 0.397 46.4159 0.397 46.4159 0.397 46.4159 0.397 46A159 0.397 46.4159 0.3971 46.4159 0.3971

48.626 0.3966 48.626 0.3966 48.626 0.3966 48.626 0.3966 48.626 0.3966 48.626 0.3966 48.626 0.3967
50.9414 0.3962 50.9414 0.3962 50.9414 0.3962 50.9414 0.3962 50.9414 0.3962 50.9414 0.3962 50.9414 0.3963
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Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
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S_PTEE007.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 7E
North-South Responses
Elevation 77 ft. (Concrete)
Enveloped Spectra

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freq. Accel.
0.1098 0.0457 0.1098 0.0394 0.1098 0.0366 0.1098 0.0346 0.1098 0.0333 0.1098 0.0314 0.1098 0.029
0.115 0.0556 0.115 0.0495 0.115 0.0468 0.115 0.0445 0.115 0.0424 0.115 0.0387 0.115 0.0341

0.1204 0.065 0.1204 0.0585 0.1204 0.0548 0.1204 0.0514 0.1204 0.0484 0.1204 0.0431 0.1204 0.0368
0.1262 0.072 0.1262 0.0619 0.1262 0.0573 0.1262 0.0534 0.1262 0.0499 0.1262 0.044 0.1262 0.0387
0.1322 0.0763 0.1322 0.0654 0.1322 0.0606 0.1322 0.0566 0.1322 0.0532 0.1322 0.0474 0.1322 0.0408
0.1385 0.0787 0.1385 0.0673 0.1385 0.0609 0.1385 0.0566 0.1385 0.0532 0.1385 0.0474 0.1385 0.0408
0.1451 0.0789 0.1451 0.0676 0.1451 0.0613 0.1451 0.0566 0.1451 0.0532 0.1451 0.0474 0.1451 0.0414

0.152 0.0789 0.152 0.0676 0.152 0.0613 0.152 0.0569 0.152 0.054 0.152 0.049 0.152 0.0438
0.1592 0.0789 0.1592 0.0676 0.1592 0.0613 0.1592 0.0569 0.1592 0.054 0.1592 0.0495 0.1592 0.0446
0.1668 0.0792 0.1668 0.0677 0.1668 0.0613 0.1668 0.0569 0.1668 0.054 0.1668 0.0495 0.1668 0.0446
0.1748 0.0794 0.1748 0.068 0.1748 0.0616 0.1748 0.0569 0.1748 0.054 0.1748 0.0495 0.1748 0.0446
0.1831 0.0794 0.1831 0.068 0.1831 0.0616 0.1831 0.0569 0.1831 0.054 0.1831 0.0495 0.1831 0.0446
0.1918 0.0794 0.1918 0.068 0.1918 0.0616 0.1918 0.0568 0.1918 0.0539 0.1918 0.0495 0.1918 0.0446
0.2009 0.0794 0.2009 0.068 0.2009 0.0616 0.2009 0.0568 0.2009 0.0537 0.2009 0.0487 0.2009 0.0448
0.2105 0.0744 0.2105 0.0638 0.2105 0.0601 0.2105 0.0568 0.2105 0.0537 0.2105 0.0501 0.2105 0.0489
0.2205 0.0694 0.2205 0.0633 0.2205 0.0597 0.2205 0.0567 0.2205 0.0557 0.2205 0.0543 0.2205 0.0527

0.231 0.0656 0.231 0.0633 0.231 0.062 0.231 0.0608 0.231 0.0598 0.231 0.0581 0.231 0.0561
0.242 0.0768 0.242 0.0695 0.242 0.0657 0.242 0.0645 0.242 0.0633 0.242 0.0614 0.242 0.059

0.2535 0.1108 0.2535 0.0924 0.2535 0.0831 0.2535 0.0756 0.2535 0.0697 0.2535 0.064 0.2535 0.0613
0.2656 0.1224 0.2656 0.0958 0.2656 0.0833 0.2656 0.0756 0.2656 0.0697 0.2656 0.066 0.2656 0.0628
0.2783 0.1224 0.2783 0.0958 0.2783 0.0843 0.2783 0.0796 0.2783 0.0755 0.2783 0.0686 0.2783 0.0634
0.2915 0.1224 0.2915 0.1016 0.2915 0.0946 0.2915 0.0884 0.2915 0.0829 0.2915 0.0737 0.2915 0.0659
0.3054 0.1376 0.3054 0.1198 0.3054 0.1099 0.3054 0.1013 0.3054 0.0938 0.3054 0.0818 0.3054 0.0736
0.3199 0.1656 0.3199 0.1295 0.3199 0.118 0.3199 0.1082 0.3199 0.0997 0.3199 0.0864 0.3199 0.0786
0.3352 0.1885 0.3352 0.1345 0.3352 0.118 0.3352 0.1082 0.3352 0.0997 0.3352 0.0888 0.3352 0.0799
0.3511 0.2195 0.3511 0.1658 0.3511 0.1404 0.3511 0.121 0.3511 0.1094 0.3511 0.0947 0.3511 0.0799
0.3678 0.2195 0.3678 0.1658 0.3678 0.1411 0.3678 0.1297 0.3678 0.1197 0.3678 0.1054 0.3678 0.0927

Page V-67
Ref: 24590-WTP-3PD-GO4B-00049S-PTEE007.grf

24590-GO4B-FOO01 9 Rev 4 (1/17/2006)



24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

0.3853 0.2195 0.3853 0.1658 0.3853 0.1482 0.3853 0.1392 0.3853 0.1313 0.3853 0.1182 0.3853 0.1037

0.4037 0.2195 0.4037 0.1658 0.4037 0.1497 0.4037 0.141 0.4037 0.1333 0.4037 0.1207 0.4037 0.1067

0.4229 0.2197 0.4229 0.1658 0.4229 0.1497 0.4229 0.141 0.4229 0.1333 0.4229 0.1207 0.4229 0.1067

0.4431 0.3492 0.4431 0.237 0.4431 0.1936 0.4431 0.1625 0.4431 0.1433 0.4431 0.123 0.4431 0.1141

0.4642 0.3492 0.4642 0.237 0.4642 0.1965 0.4642 0.1766 0.4642 0.1607 0.4642 0.14 0.4642 0.1239

0.4863 0.3492 0.4863 0.237 0.4863 0.1965 0.4863 0.1797 0.4863 0.1687 0.4863 0.1514 0.4863 0.1297

0.5094 0.3492 0.5094 0.237 0.5094 0.2038 0.5094 0.1919 0.5094 0.1804 0.5094 0.1599 0.5094 0.1356

0.5337 0.3728 0.5337 0.2709 0.5337 0.2336 0.5337 0.2071 0.5337 0.1861 0.5337 0.1599 0.5337 0.1356

0.5591 0.3728 0.5591 0.2844 0.5591 0.2472 0.5591 0.2178 0.5591 0.1969 0.5591 0.1672 0.5591 0.1469

0.5857 0.3728 0.5857 0.291 0.5857 0.2581 0.5857 0.2314 0.5857 0.2095 0.5857 0.1839 0.5857 0.1647

0.6136 0.3728 0.6136 0.291 0.6136 0.2581 0.6136 0.2314 0.6136 0.211 0.6136 0.1935 0.6136 0.1734

0.6428 0.3892 0.6428 0.291 0.6428 0.2581 0.6428 0.2341 0.6428 0.2164 0.6428 0.198 0.6428 0.1784

0.6734 0.3892 0.6734 0.3002 0.6734 0.2736 0.6734 0.253 0.6734 0.2391 0.6734 0.2147 0.6734 0.1893

0.7055 0.4568 0.7055 0.3773 0.7055 0.3354 0.7055 0.3005 0.7055 0.2769 0.7055 0.2399 0.7055 0.2062

0.7391 0.5468 0.7391 0.437 0.7391 0.3838 0.7391 0.3407 0.7391 0.3056 0.7391 0.2529 0.7391 0.2172

0.7743 0.6403 0.7743 0.4827 0.7743 0.4094 0.7743 0.3537 0.7743 0.3106 0.7743 0.254 0.7743 0.239

0.8111 0.831 0.8111 0.4886 0.8111 0.4094 0.8111 0.3537 0.8111 0.3106 0.8111 0.2831 0.8111 0.2657

0.8497 0.831 0.8497 0.4886 0.8497 0.4094 0.8497 0.3657 0.8497 0.3378 0.8497 0.3109 0.8497 0.2933

0.8902 0.831 0.8902 0.4886 0.8902 0.4288 0.8902 0.3942 0.8902 0.3631 0.8902 0.3404 0.8902 0.3207

0.9326 1.1005 0.9326 0.6506 0.9326 0.519 0.9326 0.4449 0.9326 0.3898 0.9326 0.3703 0.9326 0.3469

0.977 1.1005 0.977 0.7147 0.977 0.5864 0.977 0.4962 0.977 0.4337 0.977 0.3972 0.977 0.3706

1.0235 1.1005 1.0235 0.7147 1.0235 0.5864 1.0235 0.4962 1.0235 0.4691 1.0235 0.4309 1.0235 0.3909

1.0723 1.1005 1.0723 0.7147 1.0723 0.5864 1.0723 0.5524 1.0723 0.5282 1.0723 0.4852 1.0723 0.4308

1.1233 1.2677 1.1233 0.7412 1.1233 0.6432 1.1233 0.6123 1.1233 0.5832 1.1233 0.5321 1.1233 0.4696

1.1768 1.2677 1.1768 0.8293 1.1768 0.7065 1.1768 0.6555 1.1768 0.62 1.1768 0.5613 1.1768 0.4934

1.2328 1.2677 1.2328 0.8293 1.2328 0.7065 1.2328 0.6555 1.2328 0.62 1.2328 0.5639 1.2328 0.5024

1.2916 1.4479 1.2916 1.0168 1.2916 0.8501 1.2916 0.7366 1.2916 0.6556 1.2916 0.5639 1.2916 0.5055

1.353 1.6058 1.353 1.1275 1.353 0.9398 1.353 0.8103 1.353 0.7197 1.353 0.6176 1.353 0.5488

1.4175 1.6058 1.4175 1.1275 1.4175 0.9845 1.4175 0.9078 1.4175 0.8382 1.4175 0.7198 1.4175 0.5908

1.485 1.6058 1.485 1.2335 1.485 1.1052 1.485 1.0054 1.485 0.9202 1.485 0.7812 1.485 0.6369

1.5557 2.1846 1.5557 1.3621 1.5557 1.1315 1.5557 1.0054 1.5557 0.9202 1.5557 0.7812 1.5557 0.6625

1.6298 2.1846 1.6298 1.3621 1.6298 1.1769 1.6298 1.0959 1.6298 1.0225 1.6298 0.8962 1.6298 0.7518

1.7074 2.1846 1.7074 1.4719 1.7074 1.3054 1.7074 1.2055 1.7074 1.1171 1.7074 0.9707 1.7074 0.8071

1.7887 2.7802 1.7887 1.6856 1.7887 1.4812 1.7887 1.3211 1.7887 1.1842 1.7887 0.9918 1.7887 0.8152

1.8738 2.7802 1.8738 1.6856 1.8738 1.4926 1.8738 1.3481 1.8738 1.2212 1.8738 1.0136 1.8738 0.8884

1.963 2.7802 1.963 1.9172 1.963 1.5603 1.963 1.3481 1.963 1.2212 1.963 1.0811 1.963 0.9548

2.0565 2.7802 2.0565 1.9172 2.0565 1.5603 2.0565 1.3571 2.0565 1.2869 2.0565 1.1624 2.0565 1.0171

2.1544 2.7802 2.1544 1.9172 2.1544 1.5603 2.1544 1.4424 2.1544 1.3536 2.1544 1.2355 2.1544 1.0641

2.257 3.1449 2.257 1.9172 2.257 1.7334 2.257 1.6089 2.257 1.4947 2.257 1.309 2.257 1.0916
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2.3645 3.2327 2.3645 2.2136 2.3645 1.968 2.3645 1.7697 2.3645 1.6071 2.3645 1.3579 2.3645 1.1296
2.4771 3.2327 2.4771 2.2136 2.4771 1.968 2.4771 1.7697 2.4771 1.6071 2.4771 1.3579 2.4771 1.1301
2.595 3.7738 2.595 2.4327 2.595 2.131 2.595 1.8936 2.595 1.6778 2.595 1.3976 2.595 1.1754

2.7186 4.3838 2.7186 2.4327 2.7186 2.131 2.7186 1.9075 2.7186 1.7384 2.7186 1.4956 2.7186 1.2512
2.848 4.3838 2.848 2.4327 2.848 2.131 2.848 1.9075 2.848 1.7384 2.848 1.5139 2.848 1.2815

2.9836 4.3838 2.9836 2.4327 2.9836 2.131 2.9836 1.9075 2.9836 1.8855 2.9836 1.5536 2.9836 1.2917
3.1257 4.3838 3.1257 2.4327 3.1257 2.131 3.1257 1.9075 3.1257 1.8855 3.1257 1.5536 3.1257 1.2917
3.2745 4.3838 3.2745 2.4327 3.2745 2.131 3.2745 1.9075 3.2745 1.8855 3.2745 1.5536 3.2745 1.2917
3.4305 4.1005 3.4305 2.4327 3.4305 2.131 3.4305 1.9075 3.4305 1.8855 3.4305 1.5536 3.4305 1.2917
3.5938 4.1005 3.5938 2.4327 3.5938 2.131 3.5938 1.9075 3.5938 1.8855 3.5938 1.5536 3.5938 1.2917
3.7649 2.5959 3.7649 2.4327 3.7649 2.131 3.7649 1.9042 3.7649 1.7489 3.7649 1.5021 3.7649 1.265
3.9442 2.5959 3.9442 2.121 3.9442 1.8355 3.9442 1.6598 3.9442 1.5405 3.9442 1.3563 3.9442 1.2103
4.132 2.5959 4.132 1.8694 4.132 1.6226 4.132 1.4573 4.132 1.3351 4.132 1.2096 4.132 1.1326

4.3288 2.5959 4.3288 1.8694 4.3288 1.6226 4.3288 1.4573 4.3288 1.3351 4.3288 1.162 4.3288 1.0536
4.5349 2.5959 4.5349 1.7534 4.5349 1.5274 4.5349 1.3901 4.5349 1.2878 4.5349 1.1559 4.5349 1.0242
4.7508 2.4293 4.7508 1.4177 4.7508 1.3814 4.7508 1.25 4.7508 1.1959 4.7508 1.1203 4.7508 1.0119
4.977 2.4293 4.977 1.4177 4.977 1.3814 4.977 1.25 4.977 1.1959 4.977 1.1002 4.977 0.9832
5.214 2.4293 5.214 1.4177 5.214 1.3011 5.214 1.2293 5.214 1.1678 5.214 1.0665 5.214 0.95012

5.4623 1.9405 5.4623 1.3108 5.4623 1.2385 5.4623 1.1382 5.4623 1.084 5.4623 0.9911 5.4623 0.8858
5.7224 2.5389 5.7224 1.3108 5.7224 1.2385 5.7224 1.1157 5.7224 1.0195 5.7224 0.8782 5.7224 0.7893
5.9948 2.5389 5.9948 1.3108 5.9948 1.2138 5.9948 1.0915 5.9948 0.996 5.9948 0.8782 5.9948 0.7551
6.2803 2.5389 6.2803 1.3108 6.2803 1.1292 6.2803 1.0403 6.2803 0.9828 6.2803 0.8782 6.2803 0.7551
6.5793 2.5389 6.5793 1.3108 6.5793 1.1292 6.5793 1.0403 6.5793 0.9828 6.5793 0.8776 6.5793 0.7522
6.8926 2.5389 6.8926 1.3108 6.8926 1.1292 6.8926 1.0107 6.8926 0.9301 6.8926 0.8305 6.8926 0.7234
7.2208 2.5389 7.2208 1.3108 7.2208 1.0813 7.2208 0.9868 7.2208 0.9225 7.2208 0.8305 7.2208 0.7231
7.5646 2.5389 7.5646 1.3108 7.5646 1.0813 7.5646 0.9868 7.5646 0.9225 7.5646 0.8305 7.5646 0.7231
7.9248 2.5389 7.9248 1.3108 7.9248 1.0494 7.9248 0.9755 7.9248 0.9203 7.9248 0.8305 7.9248 0.7231
8.3022 2.4941 8.3022 1.3108 8.3022 1.0494 8.3022 0.9755 8.3022 0.9182 8.3022 0.8251 8.3022 0.7169
8.6975 1.8253 8.6975 1.0955 8.6975 0.9976 8.6975 0.9284 8.6975 0.8735 8.6975 0.7863 8.6975 0.6887
9.1116 1.4804 9.1116 0.8931 9.1116 0.8487 9.1116 0.8084 9.1116 0.7724 9.1116 0.7118 9.1116 0.6409
9.5455 1.4804 9.5455 0.8385 9.5455 0.7483 9.5455 0.684 9.5455 0.6476 9.5455 0.612 9.5455 0.5642

10 0.9957 10 0.7233 10 0.685 10 0.6511 10 0.6232 10 0.5792 10 0.5466
10.4762 0.9436 10.4762 0.6652 10.4762 0.6378 10.4762 0.6134 10.4762 0.5916 10.4762 0.5543 10.4762 0.5416
10.975 0.9436 10.975 0.6547 10.975 0.6085 10.975 0.5856 10.975 0.5694 10.975 0.5453 10.975 0.5376

11.4976 0.9436 11.4976 0.648 11.4976 0.6085 11.4976 0.5856 11.4976 0.5658 11.4976 0.5453 11.4976 0.5376
12.045 0.9057 12.045 0.6115 12.045 0.5714 12.045 0.561 12.045 0.5542 12.045 0.5453 12.045 0.5376

12.6186 0.9057 12.6186 0.6023 12.6186 0.5714 12.6186 0.561 12.6186 0.5542 12.6186 0.5453 12.6186 0.5376
13.2194 0.9057 13.2194 0.574 13.2194 0.5614 13.2194 0.5505 13.2194 0.5472 13.21941 0.5416 13.2194 0.5356
13.8489 0.6913 13.8489 0.574 13.8489 0.5614 13.8489 0.5504 13.8489 0.5417 13.84891 0.535 13.8489 0.5308
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14.5083 0.6913 14.5083 0.574 14.5083 0.5614 14.5083 0.5504 14.5083 0.5417 14.5083 0.5301 14.5083 0.5264

15.1991 0.6913 15.1991 0.574 15.1991 0.5614 15.1991 0.5504 15.1991 0.5417 15.1991 0.5301 15.1991 0.5234

15.9228 0.6913 15.9228 0.574 15.9228 0.5614 15.9228 0.5504 15.9228 0.5417 15.9228 0.5292 15.9228 0.5181

16.681 0.6913 16.681 0.5725 16.681 0.5477 16.681 0.5365 16.681 0.5284 16.681 0.518 16.681 0.5095

17.4753 0.6486 17.4753 0.5314 17.4753 0.5237 17.4753 0.518 17.4753 0.5141 17.4753 0.5087 17.4753 0.5051

18.3074 0.6404 18.3074 0.5314 18.3074 0.5237 18.3074 0.518 18.3074 0.5141 18.3074 0.5087 18.3074 0.5057

19.1791 0.6404 19.1791 0.5314 19.1791 0.5237 19.1791 0.518 19.1791 0.5141 19.1791 0.5087 19.1791 0.5057

20.0923 0.6104 20.0923 0.5314 20.0923 0.5237 20.0923 0.518 20.0923 0.5141 20.0923 0.5087 20.0923 0.5057

21.049 0.5894 21.049 0.5192 21.049 0.515 21.049 0.5122 21.049 0.5106 21.049 0.5081 21.049 0.5057

22.0513 0.5736 22.0513 0.5155 22.0513 0.5137 22.0513 0.5122 22.0513 0.5106 22.0513 0.5081 22.0513 0.5057

23.1013 0.5736 23.1013 0.5131 23.1013 0.5105 23.1013 0.5085 23.1013 0.507 23.1013 0.5056 23.1013 0.5045

24.2013 0.5233 24.2013 0.5131 24.2013 0.5105 24.2013 0.5085 24.2013 0.507 24.2013 0.505 24.2013 0.5034

25.3536 0.5233 25.3536 0.5131 25.3536 0.5105 25.3536 0.5085 25.3536 0.507 25.3536 0.505 25.3536 0.5034

26.5609 0.5233 26.5609 0.5131 26.5609 0.5105 26.5609 0.5085 26.5609 0.507 26.5609 0.505 26.5609 0.5034

27.8256 0.5233 27.8256 0.5131 27.8256 0.5105 27.8256 0.5085 27.8256 0.507 27.8256 0.505 27.8256 0.5031

29.1505 0.5079 29.1505 0.5031 29.1505 0.5033 29.1505 0.5033 29.1505 0.5031 29.1505 0.5026 29.1505 0.5017

30.5386 0.5079 30.5386 0.5022 30.5386 0.5014 30.5386 0.501 30.5386 0.5008 30.5386 0.5005 30.5386 0.5001

31.9927 0.5079 31.9927 0.5022 31.9927 0.5005 31.9927 0.4997 31.9927 0.4994 31.9927 0.4991 31.9927 0.4988

33.516 0.4972 33.516 0.4972 33.516 0.4974 33.516 0.4975 33.516 0.4976 33.516 0.4976 33.516 0.4975

35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965

36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4958 36.7838 0.4958

38.5353 0.495 38.5353 0.495 38.5353 0.495 38.5353 0.4951 38.5353 0.4951 38.5353 0.4951 38.5353 0.4951

40.3702 0.4944 40.3702 0.4944 40.3702 0.4945 40.3702 0.4945 40.3702 0.4945 40.3702 0.4945 40.3702 0.4945

42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.494 42.2924 0.494

44.3062 0.4934 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935

46.4159 0.493 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931

48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927

50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923
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RPP-WTP Pretreatment Facility ISRS 24590-PTF-3PS-MEVV-TFc01, Rev. 2

Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB System

Figure 137
SLAB-WALL JOINT Vertical Responses
Elevation 77 ft.
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24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

S_PTWW137.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B
Frequency (cps)
Spectral Acceleration (g)
Figure 137
SLAB-WALL JOINT Vertical Responses
Elevation 77 ft.
EL77_B-E-17-24

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0329 0.1098 0.0296 0.1098 0.0278 0.1098 0.0268 0.1098 0.0259 0.1098 0.0243 0.1098 0.0227
0.115 0.0347 0.115 0.0312 0.115 0.0291 0.115 0.0273 0.115 0.0261 0.115 0.0247 0.115 0.0232

0.1204 0.0348 0.1204 0.0313 0.1204 0.0293 0.1204 0.0275 0.1204 0.0261 0.1204 0.0247 0.1204 0.0232
0.1262 0.0349 0.1262 0.0313 0.1262 0.0293 0.1262 0.0275 0.1262 0.0261 0.1262 0.0247 0.1262 0.0232
0.1322 0.0349 0.1322 0.0313 0.1322 0.0293 0.1322 0.0275 0.1322 0.0261 0.1322 0.0247 0.1322 0.0232
0.1385 0.0349 0.1385 0.0313 0.1385 0.0293 0.1385 0.0275 0.1385 0.0262 0.1385 0.0248 0.1385 0.0232
0.1451 0.0349 0.1451 0.0313 0.1451 0.0293 0.1451 0.0275 0.1451 0.0262 0.1451 0.0248 0.1451 0.0235
0.152 0.0349 0.152 0.0313 0.152 0.0293 0.152 0.0278 0.152 0.0271 0.152 0.0258 0.152 0.0246

0.1592 0.0349 0.1592 0.0313 0.1592 0.0295 0.1592 0.0288 0.1592 0.0282 0.1592 0.0271 0.1592 0.0258
0.1668 0.0349 0.1668 0.0313 0.1668 0.0302 0.1668 0.0294 0.1668 0.0288 0.1668 0.0277 0.1668 0.0266
0.1748 0.0423 0.1748 0.0358 0.1748 0.0324 0.1748 0.0297 0.1748 0.0288 0.1748 0.0279 0.1748 0.0269
0.1831 0.0536 0.1831 0.0446 0.1831 0.0399 0.1831 0.0359 0.1831 0.0325 0.1831 0.0284 0.1831 0.0269
0.1918 0.0578 0.1918 0.0479 0.1918 0.0426 0.1918 0.0381 0.1918 0.0354 0.1918 0.0331 0.1918 0.0306
0.2009 0.0578 0.2009 0.0479 0.2009 0.0426 0.2009 0.0399 0.2009 0.0383 0.2009 0.0356 0.2009 0.0325
0.2105 0.0578 0.2105 0.0479 0.2105 0.0426 0.2105 0.0401 0.2105 0.0385 0.2105 0.0358 0.2105 0.0336
0.2205 0.0578 0.2205 0.0479 0.2205 0.0438 0.2205 0.0425 0.2205 0.0412 0.2205 0.0389 0.2205 0.036

0.231 0.0582 0.231 0.0496 0.231 0.0468 0.231 0.0447 0.231 0.0432 0.231 0.0403 0.231 0.0368
0.242 0.0628 '0.242 0.0559 0.242 0.0518 0.242 0.0483 0.242 0.0457 0.242 0.0415 0.242 0.0383

0.2535 0.0718 0.2535 0.0628 0.2535 0.0583 0.2535 0.0547 0.2535 0.0515 0.2535 0.0468 0.2535 0.0422
0.2656 0.0718 0.2656 0.0628 0.2656 0.0583 0.2656 0.0547 0.2656 0.0515 0.2656 0.0468 0.2656 0.0422
0.2783 0.0718 0.2783 0.0628 0.2783 0.0583 0.2783 0.0547 0.2783 0.0515 0.2783 0.0468 0.2783 0.0422
0.2915 0.0751 0.2915 0.0675 0.2915 0.0638 0.2915 0.0605 0.2915 0.0576 0.2915 0.0527 0.2915 0.0473
0.3054 0.0882 0.3054 0.0765 0.3054 0.0701 0.3054 0.0658 0.3054 0.0621 0.3054 0.0561 0.3054 0.0493
0.3199 0.0922 0.3199 0.0798 0.3199 0.0729 0.3199 0.067 0.3199 0.0621 0.3199 0.0561 0.3199 0.0493
0.3352 0.1108 0.3352 0.0902 0.3352 0.0805 0.3352 0.0732 0.3352 0.0674 0.3352 0.0595 0.3352 0.0526
0.3511 0.1266 0.3511 0.096 0.3511 0.0832 0.3511 0.0743 0.3511 0.0692 0.3511 0.0614 0.3511 0.0542
0.3678 0.1266 0.3678 0.096 0.3678 0.0851 0.3678 0.078 0.3678 0.072 0.3678 0.0628 0.3678 0.0542
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0.3853 0.1266 0.3853 0.0968 0.3853 0.0891 0.3853 0.0825 0.3853 0.0771 0.3853 0.0679 0.3853 0.0575
0.4037 0.1556 0.4037 0.1128 0.4037 0.0977 0.4037 0.0862 0.4037 0.0772 0.4037 0.0679 0.4037 0.0575
0.4229 0.1556 0.4229 0.1198 0.4229 0.1048 0.4229 0.0928 0.4229 0.0831 0.4229 0.0687 0.4229 0.0575
0.4431 0.1788 0.4431 0.1373 0.4431 0.1175 0.4431 0.1021 0.4431 0.09 0.4431 0.0727 0.4431 0.062
0.4642 0.1788 0.4642 0.1373 0.4642 0.1175 0.4642 0.1021 0.4642 0.0924 0.4642 0.0797 0.4642 0.0684
0.4863 0.1989 0.4863 0.1478 0.4863 0.1261 0.4863 0.1102 0.4863 0.0981 0.4863 0.0811 0.4863 0.0718
0.5094 0.1989 0.5094 0.1478 0.5094 0.1261 0.5094 0.1102 0.5094 0.0999 0.5094 0.0883 0.5094 0.0755
0.5337 0.1989 0.5337 0.1478 0.5337 0.1261 0.5337 0.1123 0.5337 0.1057 0.5337 0.0955 0.5337 0.0848
0.5591 0.1989 0.5591 0.1478 0.5591 0.1261 0.5591 0.1123 0.5591 0.107 0.5591 0.0991 0.5591 0.0891
0.5857 0.1996 0.5857 0.1489 0.5857 0.1273 0.5857 0.1124 0.5857 0.1076 0.5857 0.0992 0.5857 0.0891
0.6136 0.2118 0.6136 0.1492 0.6136 0.1284 0.6136 0.1155 0.6136 0.1076 0.6136 0.0992 0.6136 0.0891
0.6428 0.2118 0.6428 0.1607 0.6428 0.1455 0.6428 0.1342 0.6428 0.1253 0.6428 0.1121 0.6428 0.1004
0.6734 0.2447 0.6734 0.168 0.6734 0.1558 0.6734 0.1454 0.6734 0.1366 0.6734 0.1223 0.6734 0.1071
0.7055 0.2447 0.7055 0.1758 0.7055 0.1558 0.7055 0.1454 0.7055 0.1366 0.7055 0.1223 0.7055 0.1071
0.7391 0.2447 0.7391 0.2046 0.7391 0.1828 0.7391 0.165 0.7391 0.1501 0.7391 0.1276 0.7391 0.1108
0.7743 0.3235 0.7743 0.2046 0.7743 0.1828 0.7743 0.1668 0.7743 0.1542 0.7743 0.1338 0.7743 0.1258
0.8111 0.3235 0.8111 0.2226 0.8111 0.1927 0.8111 0.1741 0.8111 0.162 0.8111 0.148 0.8111 0.1388
0.8497 0.3235 0.8497 0.2226 0.8497 0.1989 0.8497 0.1825 0.8497 0.1686 0.8497 0.148 0.8497 0.144
0.8902 0.3235 0.8902 0.2226 0.8902 0.1989 0.8902 0.1825 0.8902 0.1686 0.8902 0.1499 0.8902 0.1536
0.9326 0.4162 0.9326 0.2704 0.9326 0.2331 0.9326 0.2122 0.9326 0.1988 0.9326 0.1834 0.9326 0.1717
0.977 0.4162 0.977 0.2758 0.977 0.2548 0.977 0.2364 0.977 0.2215 0.977 0.2006 0.977 0.1822

1.0235 0.4162 1.0235 0.2758 1.0235 0.2548 1.0235 0.2364 1.0235 0.2215 1.0235 0.2006 1.0235 0.1822
1.0723 0.4162 1.0723 0.3054 1.0723 0.276 1.0723 0.2529 1.0723 0.2346 1.0723 0.2077 1.0723 0.1835
1.1233 0.6808 1.1233 0.3906 1.1233 0.3224 1.1233 0.2796 1.1233 0.25 1.1233 0.2121 1.1233 0.1835
1.1768 0.6808 1.1768 0.4285 1.1768 0.3494 1.1768 0.3004 1.1768 0.2678 1.1768 0.2326 1.1768 0.2022
1.2328 0.6808 1.2328 0.4285 1.2328 0.362 1.2328 0.3249 1.2328 0.2939 1.2328 0.2462 1.2328 0.2197
1.2916 0.6808 1.2916 0.4285 1.2916 0.3767 1.2916 0.3361 1.2916 0.3025 1.2916 0.2706 1.2916 0.238

1.353 0.7474 1.353 0.4307 1.353 0.3822 1.353 0.3605 1.353 0.3408 1.353 0.3074 1.353 0.2695
1.4175 0.7474 1.4175 0.4745 1.4175 0.399 1.4175 0.3783 1.4175 0.3595 1.4175 0.327 1.4175 0.2904

1.485 0.7474 -1.485 0.4745 1.485 0.4308 1.485 0.4027 1.485 0.3776 1.485 0.3367 1.485 0.2965
1.5557 0.7474 1.5557 0.4917 1.5557 0.4567 1.5557 0.4327 1.5557 0.4106 1.5557 0.3746 1.5557 0.3318
1.6298 0.8991 1.6298 0.5424 1.6298 0.4596 1.6298 0.4435 1.6298 0.4278 1.6298 0.3983 1.6298 0.362
1.7074 0.8991 1.7074 0.5424 1.7074 0.4907 1.7074 0.4675 1.7074 0.4447 1.7074 0.4175 1.7074 0.3835
1.7887 0.8991 1.7887 0.5865 1.7887 0.5461 1.7887 0.5203 1.7887 0.498 1.7887 0.4559 1.7887 0.4044
1.8738 0.9445 1.8738 0.7195 1.8738 0.6654 1.8738 0.6223 1.8738 0.5827 1.8738 0.5201 1.8738 0.4509

1.963 1.1123 1.963 0.8748 1.963 0.8034 1.963 0,7426 1.963 0.691 1.963 0.6109 1.963 0.5227
2.0565 1.5088 2.0565 0.933 2.0565 0.8293 2.0565 0.7716 2.0565 0.7237 2.0565 0.645 2.0565 0.5543
2.1544 1.5088 2.1544 0.961 2.1544 0.8884 2.1544 0.8244 2.1544 0.7652 2.1544 0.6607 2.1544 0.5543
2.257 1.7236 2.257 1.1268 2.257 1.013 2.257 0.9252 2.257 0.849 2.2571 0.7236 2.257 0.59
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24590-PTF-3PS-MEW-TOOOI, Rev. 2
Forced Circulation Vacuum Evaporator System

2.3645 3.866 2.3645 1.6971 2.3645 1.2916 2.3645 1.0575 2.3645 0.9248 2.3645 0.7851 2.3645 0.6424

2.4771 3.866 2.4771 1.6971 2.4771 1.3169 2.4771 1.1038 2.4771 0.9563 2.4771 0.7851 2.4771 0.6887
2.595 3.866 2.595 1.6971 2.595 1.3169 2.595 1.1038 2.595 0.9563 2.595 0.8262 2.595 0.7426

2.7186 3.866 2.7186 1.6971 2.7186 1.3169 2.7186 1.1727 2.7186 1.0567 2.7186 0.9171 2.7186 0.7945
2.848 3.866 2.848 1.6971 2.848 1.4804 2.848 1.3327 2.848 1.206 2.848 1.018 2.848 0.8669

2.9836 3.866 2.9836 2.2406 2.9836 1.8408 2.9836 1.5625 2.9836 1.3591 2.9836 1.1387 2.9836 0.928
3.1257 3.866 3.1257 2.2406 3.1257 1.8408 3.1257 1.5625 3.1257 1.3591 3.1257 1.143 3.1257 0.9493

3.2745 3.866 3.2745 2.2406 3.2745 1.8408 3.2745 1.5625 3.2745 1.3591 3.2745 1.143 3.2745 0.9493

3.4305 3.7694 3.4305 2.2406 3.4305 1.8408 3.4305 1.5625 3.4305 1.3591 3.4305 1.143 3.4305 0.9493

3.5938 3.7694 3.5938 2.2406 3.5938 1.8408 3.5938 1.5625 3.5938 1.35911 3.5938 1.143 3.5938 0.9493

3.7649 3.6368 3.7649 2.1031 3.7649 1.7293 3.7649 1.5178 3.7649 1.3536 3.7649 1.143 3.7649 0.9493

3.9442 2.3406 3.9442 1.5628 3.9442 1.4278 3.9442 1.3158 3.9442 1.2252 3.9442 1.0832 3.9442 0.9243

4.132 2.3105 4.132 1.6043 4.132 1.4457 4.132 1.33 4.132 1.2346 4.132 1.0881 4.132 0.9795
4.3288 2.3606 4.3288 1.7203 4.3288 1.5989 4.3288 1.4967 4.3288 1.4076 4.3288 1.2637 4.3288 1.1134

4.5349 2.7028 4.5349 1.7884 4.5349 1.5989 4.5349 1.4967 4.5349 1.4341 4.5349 1.3413 4.5349 1.2294

4.7508 2.7941 4.7508 1.8475 4.7508 1.626 4.7508 1.5163 4.7508 1.5039 4.7508 1.4543 4.7508 1.3491
4.977 2.7941 4.977 2.1563 4.977 2.0226 4.977 1.9141 4.977 1.822 4.977 1.6659 4.977 1.4987
5.214 4.219 5.214 2.9143 5.214 2.4943 5.214 2.205 5.214 2.0309 5.214 1.8627 5.214 1.6667

5.4623 5.2918 5.4623 2.9192 5.4623 2.5485 5.4623 2.4104 5.4623 2.2607 5.4623 2.0112 5.4623 1.7876
5.7224 8.1324 5.7224 4.5631 5.7224 3.6583 5.7224 3.1823 5.7224 2.8095 5.7224 2.2869 5.7224 1.9827
5.9948 9.3796 5.9948 4.8676 5.9948 4.0343 5.9948 3.4641 5.9948 3.179 5.9948 2.7514 5.9948 2.3427

6.2803 12.1837 6.2803 6.4303 6.2803 5.2789 6.2803 4.5801 6.2803 3.9709 6.2803 3.1363 6.2803 2.6609
6.5793 13.368 6.5793 6.7759 6.5793 5.4003 6.5793 4.5998 6.5793 3.9709 6.5793 3.1363 6.5793 2.8505
6.8926 13.368 6.8926 6.7759 6.8926 5.4003 6.8926 4.5998 6.8926 3.9709 6.8926 3.1363 6.8926 2.8505
7.2208 13.368 7.2208 6.7759 7.2208 5.4003 7.2208 4.5998 7.2208 3.9709 7.2208 3.1363 7.2208 2.9722
7.5646 13.368 7.5646 6.7759 7.5646 5.4003 7.5646 4.5998 7.5646 3.9709 7.5646 3.1363 7.5646 2.9722
7.9248 13.368 7.9248 6.7759 7.9248 5.4003 7.9248 4.5998 7.9248 3.9709 7.9248 3.1363 7.9248 2.9722
8.3022 13.368 8.3022 6.7759 8.3022 5.4003 8.3022 4.5998 8.3022 3.9709 8.3022 3.1363 8.3022 2.9722
8.6975 12.5927 8.6975 6.4217 8.6975 5.1938 8.6975 4.425 8.6975 3.8585 8.6975 3.1363 8.6975 2.9722
9.1116 10.032 9.1116 5.2956 9.1116 4.7479 9.1116 4.3324 9.1116 3.8585 9.1116 3.1278 9.1116 2.8105
9.5455 9.3441 9.5455 4.8676 9.5455 4.0343 9.5455 3.5395 9.5455 3.3508 9.5455 3.014 9.5455 2.5933

10 7.1545 10 4.045 10 3.4174 10 3.0579 10 2.7208 10 2.5271 10 2.2822
10.4762 5.9747 10.4762 3.5047 10.4762 3.0327 10.4762 2.7438 10.4762 2.5427 10.4762 2.2327 10.4762 2.0169

10.975 4.2808 10.975 2.8111 10.975 2.5879 10.975 2.3944 10.975 2.2183 10.975 1.956 10.975 1.8268
11.4976 3.7662 11.4976 2.6092 11.4976 2.2639 11.4976 2.0699 11.4976 1.9469 11.4976 1.7588 11.4976 1.648

12.045 2.8902 12.045 2.215 12.045 2.0392 12.045 1.9048 12.045 1.8023 12.045 1.6549 12.045 1.5218
12.6186 1.8788 12.6186 1.7416 12.6186 1.6839 12.6186 1.6394 12.6186 1.6018 12.6186 1.5334 12.6186 1.4443
13.2194 1.6128 13.2194 1.5184 13.2194 1.4878 13.2194 1.4617 13.2194 1.4374 13.2194 1.393 13.2194 1.3351
13.8489 1.5359 13.8489 1.3774 13.8489 1.3281 13.8489 1.2932 13.8489 1.2655 13.8489 1.2404 13.8489 1.2179
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24590-PTF-3PS-MEVV-TO 0  Rev. 2
Forced Circulation Vacuum Evaporator System

14.5083 1.3107 14.5083 1.2007 14.5083 1.1687 14.5083 1.1419 14.5083 1.121 14.5083 1.1308 14.5083 1.1366
15.1991 1.2196 15.1991 1.1295 15.1991 1.1116 15.1991 1.1016 15.1991 1.0957 15.1991 1.0862 15.1991 1.09
15.9228 1.1205 15.9228 1.1 15.9228 1.0915 15.9228 1.0833 15.9228 1.0757 15.9228 1.0631 15.9228 1.0579

16.681 1.0927 16.681 1.0685 16.681 1.058 16.681 1.0504 16.681 1.0446 16.681 1.0363 16.681 1.0281
17.4753 1.0023 17.4753 1.0048 17.4753 1.0053 17.4753 1.0048 17.4753 1.0038 17.4753 1.0012 17.4753 0.9968
18.3074 0.961 18.3074 0.9671 18.3074 0.9687 18.3074 0.9693 18.3074 0.9695 18.3074 0.969 18.3074 0.9673
19.1791 0.9518 19.1791 0.9477 19.1791 0.9463 19.1791 0.9455 19.1791 0.9448 19.1791 0.9436 19.1791 0.9415
20.0923 0.9305 20.0923 0.9309 20.0923 0.9296 20.0923 0.9286 20.0923 0.9278 20.0923 0.9263 20.0923 0.9238
21.049 0.9233 21.049 0.9146 21.049 0.9138 21.049 0.9133 21.049 0.9127 21.049 0.9111 21.049 0.9085

22.0513 0.9233 22.0513 0.908 22.0513 0.9049 22.0513 0.9025 22.0513 0.9006 22.0513 0.8977 22.0513 0.8945
23.1013 0.8961 23.1013 0.8852 23.1013 0.8849 23.1013 0.8846 23.1013 0.884 23.1013 0.8827 23.1013 0.8807
24.2013 0.8833 24.2013 0.8727 24.2013 0.8712 24.2013 0.87 24.2013 0.8691 24.2013 0.869 24.2013 0.868
25.3536 0.8713 25.3536 0.8633 25.3536 0.8611 25.3536 0.8595 25.3536 0.8586 25.3536 0.858 25.3536 0.8571
26.5609 0.8529 26.5609 0.8516 26.5609 0.8504 26.5609 0.8496 26.5609 0.8491 26.5609 0.8483 26.5609 0.8474
27.8256 0.838 27.8256 0.8397 27.8256 0.8399 27.8256 0.8398 27.8256 0.8396 27.8256 0.8392 27.8256 0.8385
29.1505 0.8335 29.1505 0.8322 29.1505 0.8319 29.1505 0.8316 29.1505 0.8313 29.1505 0.8309 29.1505 0.8303
30.5386 0.8228 30.5386 0.8232 30.5386 0.8232 30.5386 0.8232 30.5386 0.8232 30.5386 0.8231 30.5386 0.8229
31.9927 0.8147 31.9927 0.8153 31.9927 0.8155 31.9927 0.8158 31.9927 0.8159 31.9927 0.8161 31.9927 0.8162
33.516 0.8095 33.516 0.8097 33.516 0.8098 33.516 0.8099 33.516 0.8101 33.516 0.8102 33.516 0.8104

35.1119 0.8048 35.1119 0.8049 35.1119 0.805 35.1119 0.8051 35.1119 0.8051 35.1119 0.8052 35.1119 0.8054
36.7838 0.8005 36.7838 0.8006 36.7838 0.8007 36.7838 0.8007 36.7838 0.8007 36.7838 0.8008 36.7838 0.8009
38.5353 0.7966 38.5353 0.7967 38.5353 0.7967 38.5353 0.7967 38.5353 0.7968 38.5353 0.7968 38.5353 0.7969
40.3702 0.7931 40.3702 0.7931 40.3702 0.7931 40.3702 0.7931 40.3702 0.7932 40.3702 0.7932 40.3702 0.7933
42.2924 0.7898 42.2924 0.7898 42.2924 0.7898 42.2924 0.7898 42.2924 0.7899 42.2924 0.7899 42.2924 0.79
44.3062 0.7868 44.3062 0.7868 44.3062 0.7868 44.3062 0.7868 44.3062 0.7868 44.3062 0.7869 44.3062 0.787
46.4159 0.7839 46.4159 0.7839 46.4159 0.784 46.4159 0.784 46.4159 0.784 46.4159 0.7841 46.4159 0.7842

48.626 0.7813 48.626 0.7813 48.626 0.7813 48.626 0.7813 48.626 0.7814 48.626 0.7814 48.626 0.7815
50.9414 0.7788 50.9414 0.7788 50.9414 0.7788 50.9414 0.7788 50.9414 0.7789 50.9414 0.7789 50.9414 0.7791

S_PTWW137.grf
24590-GO4B-F00019 Rev 4 (1/17/2006)

Page V-75
Ref: 24590-WTP-3PD-GO4B-00049



RPP-WTP Pretreatment Facility ISRS Forced 24590PTF-3PS-MEVV-Tnu01, Rev. 2

Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB System

Figure 149
SLAB ONLY Vertical Responses
Elevation 77 ft.
EL77 H-L-7-12

0.1
2
3- -

I

10

8

n

0.1 0.5 1

. -G04B-F00019 Rev 4 (1/17/2006)

5
Frequency (cps)

0
10 50

Page V-76

Ref: 24590-WTP-3DP-G4*9

12

5% Damping
% Damping
% Damping
% Damping
% Damping
% Damping

0% Damping

5

0

CL

4)

6

4

2

100

-1



24590-PTF-3PS-MEw-TO ev. 2
Forced Circulation Vacuum Evaporator System

SPTWW149.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S1 5T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 149
SLAB ONLY Vertical Responses
Elevation 77 ft.
EL77_H-L-7-12
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Damping 0.50% Damping 2% Damping 3% - Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.033 0.1098 0.0296 0.1098 0.0277 0.1098 0.0266 0.1098 0.0257 0.1098 0.024 0.1098 0.0226
0.115 0.0347 0.115 0.0312 0.115 0.0291 0.115 0.0273 0.115 0.0261 0.115 0.0246 0.115 0.023

0.1204 0.0348 0.1204 0.0313 0.1204 0.0292 0.1204 0.0274 0.1204 0.0261 0.1204 0.0246 0.1204 0.023
0.1262 0.0349 0.1262 0.0313 0.1262 0.0292 0.1262 0.0274 0.1262 0.0261 0.1262 0.0246 0.1262 0.023
0.1322 0.0349 0.1322 0.0313 0.1322 0.0292 0.1322 0.0274 0.1322 0.0261 0.1322 0.0246 0.1322 0.023
0.1385 0.0349 0.1385 0.0313 0.1385 0.0292 0.1385 0.0274 0.1385 0.0261 0.1385 0.0246 0.1385 0.023
0.1451 0.0349 0.1451 0.0313 0.1451 0.0292 0.1451 0.0274 0.1451 0.0261 0.1451 0.0245 0.1451 0.0231

0.152 0.035 0.152 0.0313 0.152 0.0292 0.152 0.0276 0.152 0.0269 0.152 0.0256 0.152 0.0239
0.1592 0.035 0.1592 0.0313 0.1592 0.0292 0.1592 0.0285 0.1592 0.0278 0.1592 0.0265 0.1592 0.0252
0.1668 0.035 0.1668 0.0313 0.1668 0.0299 0.1668 0.0291 0.1668 0.0284 0.1668 0.0273 0.1668 0.026
0.1748 0.0423 0.1748 0.0359 0.1748 0.0325 0.1748 0.0297 0.1748 0.0285 0.1748 0.0275 0.1748 0.0262
0.1831 0.0536 0.1831 0.0446 0.1831 0.0399 0.1831 0.0359 0.1831 0.0325 0.1831 0.0279 0.1831 0.0266
0.1918 0.0578 0.1918 0.0479 0.1918 0.0426 0.1918 0.0382 0.1918 0.0353 0.1918 0.0328 0.1918 0.0303
0.2009 0.0578 0.2009 0.0479 0.2009 0.0426 0.2009 0.0398 0.2009 0.0381 0.2009 0.0353 0.2009 0.032
0.2105 0.0578 0.2105 0.0479 0.2105 0.0426 0.2105 0.0398 0.2105 0.0381 0.2105 0.0361 0.2105 0.0339
0.2205 0.0578 0.2205 0.0479 0.2205 0.044 0.2205 0.0427 0.2205 0.0414 0.2205 0.0391 0.2205 0.0363

0.231 0.0581 0.231 0.0501 0.231 0.0473 0.231 0.0449 0.231 0.0433 0.231 0.0405 0.231 0.0371
0.242 0.0626 0.242 0.0557 0.242 0.0519 0.242 0.0485 0.242 0.0454 0.242 0.0416 0.242 0.0385

0.2535 0.0718 0.2535 0.0633 0.2535 0.0588 0.2535 0.055 0.2535 0.0519 0.2535 0.047 0.2535 0.0422
0.2656 0.0718 0.2656 0.0633 0.2656 0.0588 0.2656 0.055 0.2656 0.0519 0.2656 0.047 0.2656 0.0422
0.2783 0.0718 0.2783 0.0633 0.2783 0.0588 0.2783 0.055 0.2783 0.0519 0.2783 0.047 0.2783 0.0422
0.2915 0.0748 0.2915 0.0674 0.2915 0.0634 0.2915 0.0599 0.2915 0.057 0.2915 0.0521 0.2915 0.0463
0.3054 0.088 0.3054 0.0765 0.3054 0.0702 0.3054 0.0654 0.3054 0.0616 0.3054 0.0554 0.3054 0.0485
0.3199 0.0924 0.3199 0.08 0.3199 0.0733 0.3199 0.0676 0.3199 0.0627 0.3199 0.0554 0.3199 0.0485
0.3352 0.1119 0.3352 0.091 0.3352 0.0811 0.3352 0.0736 0.3352 0.0677 0.3352 0.0594 0.3352 0.0521
0.3511 0.1269 0.3511 0.096 0.3511 0.0832 0.3511 0.0737 0.3511 0.0685 0.3511 0.0607 0.3511 0.0533
0.3678 0.1269 0.3678 0.096 0.3678 0.0854 0.3678 0.0784 0.3678 0.0725 0.3678 0.0632 0.3678 0.0538
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0.3853 0.1269 0.3853 0.0967 0.3853 0.0889 0.3853 0.0828 0.3853 0.0774 0.3853 0.068 0.3853 0.0577

0.4037 0.1558 0.4037 0.1134 0.4037 0.0984 0.4037 0.0868 0.4037 0.0777 0.4037 0.068 0.4037 0.0577

0.4229 0.1558 0.4229 0.12 0.4229 0.1046 0.4229 0.0924 0.4229 0.0826 0.4229 0.0685 0.4229 0.0577

0.4431 0.1796 0.4431 0.138 0.4431 0.1181 0.4431 0.1026 0.4431 0.0904 0.4431 0.073 0.4431 0.0635

0.4642 0.1796 0.4642 0.138 0.4642 0.1181 0.4642 0.1026 0.4642 0.0907 0.4642 0.0774 0.4642 0.0671

0.4863 0.1988 0.4863 0.1472 0.4863 0.1254 0.4863 0.1094 0.4863 0.0976 0.4863 0.0828 0.4863 0.0708

0.5094 0.1988 0.5094 0.1472 0.5094 0.1254 0.5094 0.1094 0.5094 0.1005 0.5094 0.0887 0.5094 0.0766

0.5337 0.1988 0.5337 0.1472 0.5337 0.1254 0.5337 0.1132 0.5337 0.1066 0.5337 0.0963 0.5337 0.0852

0.5591 0.1988 0.5591 0.1472 0.5591 0.1254 0.5591 0.1132 0.5591 0.1071 0.5591 0.0989 0.5591 0.0884

0.5857 0.2009 0.5857 0.1489 0.5857 0.127 0.5857 0.1132 0.5857 0.1071 0.5857 0.0989 0.5857 0.0884

0.6136 0.2117 0.6136 0.1492 0.6136 0.1286 0.6136 0.116 0.6136 0.1077 0.6136 0.0989 0.6136 0.0884

0.6428 0.2117 0.6428 0.162 0.6428 0.1468 0.6428 0.1344 0.6428 0.1242 0.6428 0.1094 0.6428 0.0956

0.6734 0.2463 0.6734 0.168 0.6734 0.1527 0.6734 0.1421 0.6734 0.1328 0.6734 0.1174 0.6734 0.101

0.7055 0.2463 0.7055 0.1736 0.7055 0.1527 0.7055 0.1421 0.7055 0.1328 0.7055 0.1175 0.7055 0.1013

0.7391 0.2463 0.7391 0.2014 0.7391 0.1797 0.7391 0.1616 0.7391 0.1463 0.7391 0.1236 0.7391 0.1129

0.7743 0.3234 0.7743 0.2014 0.7743 0.1797 0.7743 0.1646 0.7743 0.1516 0.7743 0.134 0.7743 0.1268

0.8111 0.3234 0.8111 0.2195 0.8111 0.1922 0.8111 0.1747 0.8111 0.1629 0.8111 0.1485 0.8111 0.1372

0.8497 0.3234 0.8497 0.2195 0.8497 0.1962 0.8497 0.1798 0.8497 0.1658 0.8497 0.1485 0.8497 0.1406

0.8902 0.3234 0.8902 0.2211 0.8902 0.201 0.8902 0.1842 0.8902 0.1702 0.8902 0.1486 0.8902 0.1489

0.9326 0.4198 0.9326 0.2792 0.9326 0.2383 0.9326 0.2146 0.9326 0.1992 0.9326 0.1804 0.9326 0.1644

0.977 0.4198 0.977 0.2792 0.977 0.2504 0.977 0.2316 0.977 0.2163 0.977 0.1944 0.977 0.1753

1.0235 0.4198 1.0235 0.2792 1.0235 0.2504 1.0235 0.2316 1.0235 0.2191 1.0235 0.2007 1.0235 0.1804

1.0723 0.4198 1.0723 0.3095 1.0723 0.2808 1.0723 0.2575 1.0723 0.2389 1.0723 0.2132 1.0723 0.189

1.1233 0.6844 1.1233 0.3935 1.1233 0.3182 1.1233 0.2754 1.1233 0.2456 1.1233 0.2132 1.1233 0.189

1.1768 0.6844 1.1768 0.4309 1.1768 0.3456 1.1768 0.3014 1.1768 0.27 1.1768 0.2317 1.1768 0.2005

1.2328 0.6844 1.2328 0.4309 1.2328 0.3555 1.2328 0.3182 1.2328 0.2875 1.2328 0.242 1.2328 0.2184

1.2916 0.6844 1.2916 0.4367 1.2916 0.3871 1.2916 0.3464 1.2916 0.3129 1.2916 0.2714 1.2916 0.2384

1.353 0.7599 1.353 0.4415 1.353 0.3871 1.353 0.362 1.353 0.3421 1.353 0.3087 1.353 0.2704

1.4175 0.7599 1.4175 0.4716 1.4175 0.4059 1.4175 0.3841 1.4175 0.3646 1.4175 0.3316 1.4175 0.2943

1.485 0.7599 1.485 0.4772 1.485 0.4445 1.485 0.416 1.485 0.3917 1.485 0.3508 1.485 0.3069

1.5557 0.7599 1.5557 0.5063 1.5557 0.4753 1.5557 0.4507 1.5557 0.4289 1.5557 0.3928 1.5557 0.3496

1.6298 0.9291 1.6298 0.5737 1.6298 0.4806 1.6298 0.4629 1.6298 0.4471 1.6298 0.4181 1.6298 0.3789

1.7074 0.9291 1.7074 0.5737 1.7074 0.522 1.7074 0.4969 1.7074 0.4744 1.7074 0.4365 1.7074 0.4026

1.7887 0.9291 1.7887 0.6146 1.7887 0.5734 1.7887 0.5478 1.7887 0.5228 1.7887 0.4764 1.7887 0.4212

1.8738 0.9814 1.8738 0.7586 1.8738 0.696 1.8738 0.6464 1.8738 0.6012 1.8738 0.5264 1.8738 0.453

1.963 1.2411 1.963 0.9059 1.963 0.8076 1.963 0.7419 1.963 0.6881 1.963 0.5999 1.963 0.5004

2.0565 1.6176 2.0565 1.0647 2.0565 0.8875 2.0565 0.7869 2.0565 0.723 2.0565 0.6342 2.0565 0.5339

2.1544 1.6176 2.1544 1.0647 2.1544 0.9533 2.1544 0.8819 2.1544 0.8219 2.1544 0.7158 2.1544 0.5935
2.257 1.8429 2.257 1.2512 2.257 1.1235 2.257 1.0205 2.257 0.9348 2.257 0.8052 2.257 0.6626
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2.3645 4.0699 2.3645 1.7554 2.3645 1.3289 2.3645 1.0963 2.3645 0.9746 2.3645 0.8303 2.3645 0.6835
2.4771 4.0699 2.4771 1.7554 2.4771 1.3554 2.4771 1.1336 2.4771 0.9787 2.4771 0.8493 2.4771 0.746
2.595 4.0699 2.595 1.7554 2.595 1.3554 2.595 1.1336 2.595 0.9787 2.595 0.8889 2.595 0.7961

2.7186 4.0699 2.7186 1.7554 2.7186 1.4847 2.7186 1.3257 2.7186 1.1963 2.7186 1.0049 2.7186 0.8443
2.848 4.0699 2.848 1.8374 2.848 1.6183 2.848 1.4326 2.848 1.2673 2.848 1.0698 2.848 0.9235

2.9836 4.0699 2.9836 2.3349 2.9836 1.9127 2.9836 1.6189 2.9836 1.412 2.9836 1.1782 2.9836 1.0145
3.1257 4.0699 3.1257 2.3349 3.1257 1.9127 3.1257 1.6189 3.1257 1.412 3.1257 1.1782 3.1257 1.0257
3.2745 4.0699 3.2745 2.3349 3.2745 1.9127 3.2745 1.6189 3.2745 1.412 3.2745 1.1782 3.2745 1.0257
3.4305 3.9252 3.4305 2.3349 3.4305 1.9127 3.4305 1.6189 3.4305 1.412 3.4305 1.1782 3.4305 1.0257
3.5938 3.9252 3.5938 2.3349 3.5938 1.9127 3.5938 1.6189 3.5938 1.412 3.5938 1.1782 3.5938 1.0257
3.7649 3.804 3.7649 2.2244 3.7649 1.7791 3.7649 1.55 3.7649 1.3773 3.7649 1.1417 3.7649 1.0257
3.9442 2.2828 3.9442 1.6635 3.9442 1.4979 3.9442 1.355 3.9442 1.2502 3.9442 1.0633 3.9442 0.9604
4.132 2.2248 4.132 1.685 4.132 1.5218 4.132 1.4035 4.132 1.3092 4.132 1.1637 4.132 1.0062

4.3288 2.288 4.3288 1.685 4.3288 1.5218 4.3288 1.4071 4.3288 1.3287 4.3288 1.2037 4.3288 1.0665
4.5349 2.6268 4.5349 1.8325 4.5349 1.6161 4.5349 1.4583 4.5349 1.3356 4.5349 1.2037 4.5349 1.0858
4.7508 2.8442 4.7508 1.9334 4.7508 1.7955 4.7508 1.6875 4.7508 1.5786 4.7508 1.3925 4.7508 1.1956

4.977 2.9945 4.977 2.4197 4.977 2.1964 4.977 2.0129 4.977 1.8562 4.977 1.6043 4.977 1.3684
5.214 4.8895 5.214 3.196 5.214 2.7298 5.214 2.4134 5.214 2.1805 5.214 1.8538 5.214 1.5482

5.4623 6.643 5.4623 3.6241 5.4623 3.0266 5.4623 2.6787 5.4623 2.4595 5.4623 2.1662 5.4623 1.7974
5.7224 9.9168 5.7224 4.9346 5.7224 3.9171 5.7224 3.2471 5.7224 2.7804 5.7224 2.1672 5.7224 1.9541
5.9948 9.9168 5.9948 4.9346 5.9948 3.9171 5.9948 3.2471 5.9948 2.7804 5.9948 2.1672 5.9948 1.9541
6.2803 9.9168 6.2803 4.9346 6.2803 3.9685 6.2803 3.2662 6.2803 2.8301 6.2803 2.2953 6.2803 1.9935
6.5793 10.3887 6.5793 5.2245 6.5793 4.0457 6.5793 3.2662 6.5793 2.8301 6.5793 2.2953 6.5793 2.1124
6.8926 10.3887 6.8926 5.2245 6.8926 4.0457 6.8926 3.2662 6.8926 2.8301 6.8926 2.2953 6.8926 2.1124
7.2208 10.3887 7.2208 5.2245 7.2208 4.0457 7.2208 3.2662 7.2208 2.8301 7.2208 2.2953 7.2208 2.1124
7.5646 10.3887 7.5646 5.2245 7.5646 4.0457 7.5646 3.2662 7.5646 2.8301 7.5646 2.2953 7.5646 2.1124
7.9248 10.3887 7.9248 5.2245 7.9248 4.0457 7.9248 3.2662 7.9248 2.8301 7.9248 2.2953 7.9248 2.1124
8.3022 10.3887 8.3022 5.2245 8.3022 4.0457 8.3022 3.2662 8.3022 2.8301 8.3022 2.2953 8.3022 2.0603
8.6975 7.3975 8.6975 3.974 8.6975 3.3379 8.6975 2.9621 8.6975 2.6815 8.6975 2.2953 8.6975 1.8954
9.1116 7.3975 9.1116 3.5465 9.1116 2.8359 9.1116 2.4675 9.1116 2.2993 9.1116 2.0155 9.1116 1.7008
9.5455 6.9962 9.5455 3.4966 9.5455 2.8359 9.5455 2.4192 9.5455 2.1154 9.5455 1.729 9.5455 1.5076

10 4.0615 10 2.522 10 2.1855 10 1.9525 10 1.7893 10 1.5795 10 1.3631
10.4762 3.1699 10.4762 1.9404 10.4762 1.776 10.4762 1.6394 10.4762 1.5179 10.4762 1.337 10.4762 1.2021

10.975 1.9474 10.975 1.5462 10.975 1.4306 10.975 1.3319 10.975 1.272 10.975 1.1863 10.975 1.1066
11.4976 1.5165 11.4976 1.3046 11.4976 1.2807 11.4976 1.2422 11.4976 1.2023 11.4976 1.1318 11.4976 1.0488
12.045 1.2489 12.045 1.1132 12.045 1.0935 12.045 1.0811 12.045 1.0607 12.045 1.0187 12.045 0.9603

12.6186 1.1761 12.6186 1.0559 12.6186 1.0122 12.6186 0.9796 12.6186 0.9552 12.6186 0.9329 12.6186 0.8986
13.2194 1.1222 13.2194 1.032 9 13.2194 1.00141 13.2194 0.9756 13.2194 0.9532 13.2194 0.91531 13.2194 0.8706

113.84891 1.1222 13.8489 1.0163 13.84891 0.97331 13.8489 0.94021 13.8489 0.9132 13.8489, 0.87191 13.8489 0.82831
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14.5083 0.9999 14.5083 0.9199 14.5083 0.8835 14.5083 0.8538 14.5083 0.8294 14.5083 0.7998 14.5083 0.7902
15.1991 0.9904 15.1991 0.8457 15.1991 0.8202 15.1991 0.8039 15.1991 0.7915 15.1991 0.7732 15.1991 0.7648
15.9228 0.8007 15.9228 0.7875 15.9228 0.7748 15.9228 0.7634 15.9228 0.7533 15.9228 0.7476 15.9228 0.7458

16.681 0.7564 16.681 0.745 16.681 0.7406 16.681 0.7383 16.681 0.7367 16.681 0.7341 16.681 0.7307
17.4753 0.7396 17.4753 0.7337 17.4753 0.728 17.4753 0.7234 17.4753 0.7236 17.4753 0.7215 17.4753 0.7171
18.3074 0.7396 18.3074 0.7337 18.3074 0.728 18.3074 0.7222 18.3074 0.7173 18.3074 0.7102 18.3074 0.7033

19.1791 0.7396 19.1791 0.7105 19.1791 0.7035 19.1791 0.6983 19.1791 0.6949 19.1791 0.6904 19.1791 0.6864

20.0923 0.6835 20.0923 0.6497 20.0923 0.6558 20.0923 0.6604 20.0923 0.6634 20.0923 0.6669 20.0923 0.6687
21.049 0.6556 21.049 0.6476 21.049 0.6466 21.049 0.6466 21.049 0.6494 21.049 0.6529 21.049 0.6557

22.0513 0.6556 22.0513 0.6476 22.0513 0.6466 22.0513 0.6461 22.0513 0.646 22.0513 0.6462 22.0513 0.647

23.1013 0.6334 23.1013 0.6388 23.1013 0.6393 23.1013 0.6393 23.1013 0.6394 23.1013 0.6395 23.1013 0.6399
24.2013 0.6321 24.2013 0.6316 24.2013 0.6324 24.2013 0.6327 24.2013 0.6329 24.2013 0.6332 24.2013 0.6335
25.3536 0.6321 25.3536 0.6263 25.3536 0.6267 25.3536 0.627 25.3536 0.6273 25.3536 0.6276 25.3536 0.6279
26.5609 0.6191 26.5609 0.6223 26.5609 0.6227 26.5609 0.6229 26.5609 0.6229 26.5609 0.623 26.5609 0.6231
27.8256 0.618 27.8256 0.617 27.8256 0.6181 27.8256 0.6185 27.8256 0.6187 27.8256 0.6189 27.8256 0.6189
29.1505 0.618 29.1505 0.617 29.1505 0.6164 29.1505 0.6159 29.1505 0.6157 29.1505 0.6154 29.1505 0.6151
30.5386 0.612 30.5386 0.612 30.5386 0.612 30.5386 0.6119 30.5386 0.6118 30.5386 0.6117 30.5386 0.6115
31.9927 0.6082 31.9927 0.6083 31.9927 0.6083 31.9927 0.6083 31.9927 0.6082 31.9927 0.6082 31.9927 0.6081
33.516 0.605 33.516 0.6051 33.516 0.6051 33.516 0.6051 33.516 0.6051 33.516 0.6051 33.516 0.605

35.1119 0.6022 35.1119 0.6022 35.1119 0.6022 35.1119 0.6022 35.1119 0.6022 35.1119 0.6022 35.1119 0.6022
36.7838 0.5997 36.7838 0.5997 36.7838 0.5997 36.7838 0.5997 36.7838 0.5997 36.7838 0.5997 36.7838 0.5997
38.5353 0.5974 38.5353 0.5974 38.5353 0.5974 38.5353 0.5974 38.5353 0.5974 38.5353 0.5974 38.5353 0.5974
40,3702, 0.5953 40.3702 0.5953 40.3702 0.5953 40.3702 0.5953 40.3702 0.5953 40.3702 0.5953 40.3702 0.5953
42.2924 0.5934 42.2924 0.5934 42.2924 0.5934 42.2924 0.5934 42.2924 0.5934 42.2924 0.5934 42.2924 0.5935
44.3062 0.5917 44.3062 0.5917 44.3062 0.5917 44.3062 0.5917 44.3062 0.5917 44.3062 0.5917 44.3062 0.5917
46.4159 0.5901 46.4159 0.5901 46.4159 0.5901 46.4159 0.5901 46.4159 0.5901 46.4159 0.5901 46.4159 0.5902
48.626 0.5886 48.626 0.5886 48.626 0.5886 48.626 0.5886 48.626 0.5886 48.626 0.5887 48.626 0.5887

50.9414 0.5873 50.9414 0.5873 50.9414 0.5873 50.9414 0.5873 50.9414 0.5873 50.9414 0.5873 50.9414 0.5874
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BNI TLP Coupled Structural Analysis Draft Report
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Memorandum

To: Le, E.
Minichiello, J.
Ocoma, E.C.

From: E.O. Weiner

MS5-H
MS6-N2
MS6-N1

Date: June 15, 2006

CCN: 122811

Ext: 371 3150

Subject: PT TLP COUPLED STRUCTURAL ANALYSIS

Reference: SCN 24590-PTF-3PS-MEVV-TOOO1 Rev 1.

Attached is the coupled analysis draft as called for in Appendix U of the reference and
containing supplemental tasks to date.

The draft has been checked.

This CCN supercedes CCN 134137.

E.O. Weiner
Structural Analyst
CSA

Attachment Draft: PT TLP Coupled Analysis for Evaluation of Nozzle Loads

Distribution

Copy Coverage
Jeffrey, A.H.
Power, J.
Julyk, J.
PDC

Contract No. DE-AC27-0IRV14136

MSIN
MS5-K
MS5-K
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MS9-A
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BY: E.O. Weiner
DATE:6115/06

SUBJECT: PT TLP CouvIed Structural Analysis for Evaluation of Nozzle Loads
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D aft CALCULATION SHEET 24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/1i5/08

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

1 Objective

The objective of this analysis is to describe the effects of coupling on the nozzle loads of the TLP (Treated LAW
Evaporation Process) arrangement consisting of a separator, pump, reboiler and major connecting piping. Load
considered are deadweight, seismic and thermal. Nozzle loads are compared for coupled and uncoupled analysis
and anchor movements are compiled. The first three analysis cases were specified in Ref. SCN, Section 8. The
remainder evolved as requested by the participants of the study.

Analysis Cases
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Ref: 24590-WTP-3DP-GO4B-00037

Case Type Pump Mount Nozzle Other
Flexibility

8a Uncoupled Fixed No
8b Coupled Free EW & NS No
8c coupled Free EW & NS Yes
8d Coupled Free EW Yes
8e Uncoupled Fixed Yes
8f Coupled Free EW Yes No Grayloc weights
8g Coupled Free EW Yes Removed separator top support
8h Coupled Free EW Yes Pre-RGM spectra
81 Coupled Free EW Yes NS support at top of 2nd elbow of reboiler

discharge line
81 Coupled Fixed Yes 81 plus pump fixed to frame
8k Coupled Free EW Yes 81 plus replacement of separator discharge NS

constraint with NS restraint on far end of 2nd
elbow from pump inlet line.

8L Coupled Fixed Yes 8k with fixed pump mount
80 Coupled Free EW Yes 81 with 10.5 Kip upward load support on

reboller discharge line to represent a spring
can support. Piping and vessels have 131 F
temperature instead of 150 F.

8p Coupled Gapped Yes 8i with 1/8" gap at west pump support point.
Piping and vessels have 131 F temperature
instead of 150 F

81 Coupled Gapped Yes 8p with 111" gap instead of 118".
8r upled Gapped Yes 8q with 1/32" gap.
8s Coupled Gapped Yes 8r with Elev 00' spectra and 10.5 Kip upward

load support on reboiler discharne Ilne.

0

CCN 122811
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BY: E.O. Weiner
DATE:6/15/08

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

2 Inputs

Design Inputs

Nozzle Stiffness Components

Vessel: Separator Separator Reboller Reboller Pump
Component Nozzle: Dischg Inlet 24" 18" All
Axial lb/in 9.39E+08 4.97E+05 7.78E+05 3.24E+06 109
Lateral lb/in 1.00E+09 1.OOE+09 109
Torsional Ibin/rad 4.02E+09 3.27E+09 1.OOE+09 1.00E+09 1912
Outplane-rotational Ib/In/rad 2.15E+09 3.83E+07 9.95E+07 2.54E+08 1e12
Inplane-rotational lblin/rad 2.15E+09 2.71 E+08 4.74E+08 4.52E+08 1e12

Notes
1. Unspecified lateral components set to 109. Rotational components given as 199 were

set to 1012, because there were flexible values given on the order of leg.
2. 24' reboiler data apply to inlet and discharge. 18* nozzle is not connected to piping.
3. Separator and reboller components provided by vendor. Pump components are rigid

per tee data of 831.3.

3 Background

Uncoupled analysis typically offers more restraint to thermal expansion than the more complex coupled analysis.
Therefore, coupled analysis is expected to have lower nozzle loads. Page V-85
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tem Refrence
Piping arrangement & Ref SCN, Item 10c. Item includes piping isometrics with
properties restraints, Grayloc fitting locations and weights. NS restraint at

reboller discharge was omitted per Ref. ECO
Piping content Specific gravity 1.57
Separator model GTSTRUDL (Ref GTS) model, from analysis of Ref A472
Reboiler model GTSTRUDL model, from analysis of Ref A402
Pump frame Fig 2 of Ref A603
Pump arrangement Ref A647B
Pump weIght & cg Section 3.0 of Ref A603
Design temperatures Frames 113 F

Vessels, piping 150 F
Reference 75 F

Seismic Inertial loading Ref SCN Item 10b with ISRS attachments. Damping = 3%.
Seismic drift loading Drift of Elev 56' relative to Elev 00' is 0.06 E, 0.23! NS,

0.03' Vertical per Ref. SCN Item 1Od.
Material properties Stainless steel

Young's Modulus 28e6 psi
Poisson's ratio 0.3
Coeff. Thermal Exp 9.25-6 F'
Density 0.284 lb/in3

Nozzle flexibility for Vendor supplied. See table below.
separator & reboller I
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4 Applicable Codes and Standards

ASME B31.3-2004, ASME Code for Process Piping.

5 Methodology

Models for the separator, reboiler, pump and piping were imported into SAP2000, Ref SAP, as separate models and
then merged into one model.

5.1 Piping Models

Piping models were generated with an Excel VBA routine that takes keypoints and tangent intersections and
produces joints and straight frame members representing straight runs and elbows with refinement. The elbows are
modeled with 10* segments, and straight runs are limited to 2 ft. The data is imported into SAP2000, and the
loadings, materials and sections are input graphically. Each of the five piping runs is a separate model.

Elbow flexibility (a section property) was used with the bending stiffnesses of the straight sections in the elbow and
not with the torsional stiffhess. The flexibility factor for the 24" OD x 0.375"T long radius elbow for both in-plane
and out-of-plane is 16.27 (Ref B31.3 App D).

5.2 Vessel and Support Frame Models

The separator and reboiler vessels and their frames were provided as two GTSTRUDL models that were imported
to SAP2000. The pump and frame model was developed from scratch.

5.3 Merging of the Models

The coupled model was obtained by merger of the individual models achieved by import after consistent
positioning controlled by the piping arrangement. Short links between vessels and piping were added with the
given nozzle stiffness properties. The merged model is shown below in an extruded view. The separator and
reboiler vessels as well as the pump motor are shown as equivalent stick elements. The cross-sectional dimensions
are scaled to solid cross sectional area. If they were scaled to radii of gyration, they would overwhelm the rest of
the model. The XYZ coordinate triad shown in the figure gives the orientation of the SAP2000 global coordinate
system that is used for reporting global results such as anchor movements.
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NS Frame .

Constraint
- Reboiler

Merged Model

Two piping constraints to the separator frame are shown. They are not detailed in Ref SCN. For the constraint
nearest the discharge nozzle, a weightless X-brace was placed in the north side of the frame to get a joint in line
with the desired point of constraint. A TSlOxlOx5/8 section was then brought to the piping to provide a NS
constraint. The choice of member end releases in the X-brace provides the NS support required but does not affect
the inplane behavior of the north side of the frame. The EW constraint was implemented by a simple constraint
condition to a joint in the center of a nearby EW beam. The frames are supported at their bases. The separator is
also supported at the top. The piping restraints (to ground) are shown in the following piping restraint diagram.

Page V-87

24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049

Ref: 24590-WTP-3DP-G04B-00037

Draft

24590-GO4B-F000 12 Rev 2 CCN 122811



CALCULATION SHEET 24590-PTF-3PS-MEV-TO001, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.O Weiner
DATE:6/15M6

SUBJECT: PT TLP Couoled Structural Analysis for Evaluation of Nozzle Loads

z

z xz

xz

'A

Grayloc wt

N

Piping Restraints and Grayloc Locations (Case 8d)

5.4 Seismic Analysis

Seismic data and parameters used in the analysis are as follows.

Seismic Parameters

24590-GO4B-F00019 Rev 4 (1/17/2006)

24590-004B-F00012 Rev 2
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Enveloped response spectra are shown below. The RGM data is that specified in Item l0b of the SCN, but the
spectrum of Fig 407 was omitted in the envelope since there is no piping restraint normal to the wall. The Pre-
RGM data precedes this data and corresponds to the same figure numbers in Ref. 00005A.
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NS Response Spectrum, 3%
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Case 8s used unenveloped RGM Elev 00 spectra that essentially leave out the Elev 56 effects. The vertical
spectrum is the same as before. The horizontal spectra are those of Figures 21E and 22E of Ref. SCN, Item 10.b,
and are shown below.
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Elev. 00 Response Spectra, 3%
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The static drift solution has the prescribed displacements at the top of the separator and 1/3 of those displacements
at the piping restraints.

5.5 SAP2000 Results Cases

SAP2000 results cases (analysis cases and combinations) are as follows.

Results Cases

Case Description
D Deadweight
T Thermal
MODAL " Modal analysis
RS Respone spectrum analysis
Dr Drift
E I Seismic = SRSS of Dr andRS

5.6 Analysis Cases

Separate models were created for the various analysis cases. Each model is a modification of the meiged model
that was set up for Case 8d with the RGM spectra. The first three are those of Ref. SCN, and the remainders were
subsequently requested by the participants of the study (J. Minichiello, E. Le, E. Ocoma & J. Julyk).
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Analysis Case Modifications
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Analysis Parent Model Changes Relative to Parent Casecase Case
8a 80 Relative to the final model of 8e, the nozzle links were assigned stiff

________properties.

8b 8d Nozzle links were assigned stiff properties. Pump was set free in the
horizontal plane.

8C 8d Pump was set free in the horizontal plane.
8d Parent model
Be 8d Nozzle links were separated from the vessels but retained with the

piping, thus Isolating the runs between the pump, reboller and
separator. Vessel joints previously connected to the links were left free.
Analysis provides anchor movements at these vessel-side joints. The
deadweight and thermal movements were Input as prescribed
displacements on the piping-side joints. The seismic and drift
displacements at all piping supports are input as zero. The vessels and
frames were deleted to avoid obscuring mass participation of the piping,
and the model was reanalyzed.

8f 8d Removed Grayloc weights. This affects deadweight and seismic inertia.
8dB 8d Constrained frame bases and top support to single joints for reporting

reactions needed to compare with Case Ba.
8g 8dB Removed separator top support.
8h 8d Reread spectral functions with pre-RGM data.
81 8d Added NS restraint at top of 2nd elbow of reboiler discharge line.
81 al Fixed the pump to the frame.
8k 8i Replaced separator discharge NS frame constraint with NS ground

restraint on far end of 2nd elbow from pump Inlet.
81 8k Fixed the pump to the frame.
80 81 Added 10.5 Kip upward load support on reboiler discharge line between

the first and second elbow from the reboiler. This does not affect inertia
for seismic loading. Piping and vessels have 131 F temperature Instead
of 150 F.

8p 8i Modeled 1/B" gap in EW direction at west pump support point. The gap
was modeled by fixing the pump to the frame at this support and
introducing a thermal load below reference on the support arm. The
gap is the free thermal expansion. A large expansion coefficient was
used to avoid swamping temperature contour plots used for checking.
Pipin and vessels have 131 F temperature Instead of 150 F.

8q 8p Reduced 1/8' gap to 1/16".
Sr 8q Reduced gap to 1/32'.
8s 8r Used Elev 00' spectra and 10.5 Kip upward load support on reboiler

discharge Une.
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6 Assumptions
itm Assumption
Pump support Various cases of pump fixity to the frame were considered,

including ga s.
Nozzle stiffness Vendor provided data, see Inputs section
Vessel & frame geometry, Base on preliminary data
dimensions and weights
Piping arrangement Base on preliminary data
Weights of Grayloc fittinos Base on preliminary data
Piping constraints near Analyst provided. See Section 5.3.
separator discharge
SAP V&V Dynamics features not Included In Ref SAPW.

7 Calculations
All calculations are in the SAP2000 system, Version 10. Verification and validation are reported in Ref SAPVV.
It is to be noted that this reference does not cover dynamics features of the program.

8 Results and Conclusions

Nozzle loads and anchor movements from the SAP2000 analyses are shown in the following tables.

Results Tables - Description and Location

Table Purpose Page
Nozzle Loads List P. V1, V2. T, M2 & M3 nozzle loads 12
Pump Support Gap Closure Loads Gap compression loadings in west pump support 20

arm indicate closure status
Mid-Elbow Loads List P, V1, V2, T, M2 & M3 mid-elbow loads 21
RGM vs Pre-RGM Nozzle Loads Compare RGM & Pre-RGM loads 25
Drift Nozzle Loads Compare drift effects with total seismic 26
Frame Reactions Show effect of top frame support on separator 26
Nozzle Displacements List global nozzle displacements 27
Modal Participation List mass participation of significant modes 34

24590-GO4B-FOO019 Rev 4 (1/17/2006)

24590-GO4B-FOO01 2 Rev 2

Page V-93

Ref: 24590-WTP-3DP-GO4B-00049

Ref: 24590-WTP-3DP-G04B-00037CCN 122811



Draft CALCULATION SHEET 24590-PTF-3PS-MEVV-T01, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:615106

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Loads

Ki p Kip Ki p in-Kip in-Kip in-Kip
Case Location Load P V2 V3 T M2 M3

Case 8a Pump Inlet D -0.03 0.81 -0.04 -4 -1 55
Dischg D 4.27 2.36 0.76 26 -18 25

Reboiler Inlet D 2.38 -3.95 0.76 17 -75 36
Dischg D -0.53 -10.81 0.56 25 8 -275

Separator Inlet D 0.32 -1.01 -0.56 -70 28 39
Dischg D 4.87 0.03 0.10 -1 -3 2

Pump Inlet E 1.89 1.27 3.89 9 -109 37
Dischg E 1.88 0.62 0.98 13 -21 9

Reboiler Inlet E 2.98 1.73 1.78 12 -43 25
Dischg E 7.55 4.30 7.88 473 -159 444

Separator Inlet E 5.39 5.83 15.27 176 -1659 444
Dischg E 2.48 1.37 6.19 5 -33 55

Pump Inlet T -3.41 -2.62 -7.52 124 34 -29
Dischg T -20.91 -70.84 0.51 21 -2 -1918

Reboiler Inlet T -70.73 -21.27 0.51 21 -46 -1512
Dischg T -1.59 -1.91 5.14 352 -26 9

Separator Inlet T 0.59 -1.00 -5.14 54 559 -84
Discha T -1.73 3.28 -22.24 16 1288 347

Case 8b Pump Inlet D 0.02 0.64 0.02 2 1 49
Dischg D 2.88 -0.02 0.02 0 -6 -29

Reboiler Inlet D 0.00 -5.35 0.02 -5 -3 -95
Dischg D -0.53 -10.69 0.45 21 11 -269

Separator Inlet D 0.28 -0.95 -0.45 -75 15 42
Dischg D 4.88 0.02 0.45 -1 -25 1

Pump Inlet E 3.45 2.19 10.04 75 -189 59
Dischg E 3.45 15.76 14.51 519 -318 421

Reboller Inlet E 18.21 4.23 19.59 436 -1968 225
Dischg E 11.67 9.72 17.15 1058 -278 704

Separator Inlet E 8.51 9.06 28.16 277 -3010 692
Dischg E.. 5.07 5.53 29.27 110 -1242 544

Pump Inlet T -1.70 -2.45 -1.91 106 -86 -23
Dischg T -0.15 1.91 -1.70 -19 54 62

Reboller Inlet T 1.91 -0.14 -1.70 -23 207 -43
Dischg T -1.49 -1.78 4.74 323 -24 9

Separator Inlet T 0.53 -0.96 -4.74 51 512 -82
Dischq T -1.07 0.41 2.57 19 -94 60

Notes: P is axial, positive is tension. V3 is horizonlal
V2 has an upward sense. unless P is vertical. Then V2 folows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so all systems are dght handed.
M2 reversal reverses the sign of the positive seismic amplitude. Page V- 94
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Nozzle Loads

Kip Kip Kip in-Kip in-Kip In-Kip
Case Location Load P V2 V3 T M2 M3
Case 8c Pump Inlet D 0.01 0.65 0.00 2 1 50

Dischg D 3.35 0.00 0.01 1 -6 -34
Reboiler Inlet D 0.02 -4.88 0.01 -5 -1 -39

Dischg D -0.62 -10.57 0.37 20 13 -247
Separator Inlet D 0.21 -1.03 -0.37 -74 2 17

Dischg D 4.87 0.03 0.29 -1 -15 2
Pump Inlet E 8.50 1.94 27.76 96 -285 50

Dischq E 5.23 32.66 13.88 1244 -97 880
Reboiler Inlet E 35.39 6.19 22.76 762 -1432 128

Dischg E 10.91 12.12 35.48 2404 -298 560
Separator Inlet E 12.58 8.32 11.65 237 -458 388

Dischg E 8.00 9.62 27.69 136 -838 934
Pump Inlet T -1.11 -2.34 -0.80 100 -89 -21

Dischg T -0.10 0.80 -1.11 -61 19 30
Reboiler Inlet T 0.80 -0.09 -1.11 -32 87 -19

Dischg T -0.96 -0.97 1.75 103 0 13
Separator Inlet T -0.82 -0.24 -1.75 36 69 -13

Dischg T -0.86 0.06 0.64 16 -14 23
Case 8d Pump Inlet D -0.05 0.65 -0.11 2 2 50

Dischg D 3.37 0.11 0.09 6 -6 -31
Reboiler Inlet D 0.14 -4.86 0.09 -2 -6 -39

Dischg D -0.62 -10.57 0.37 20 14 -247
Separator Inlet D 0.21 -1.03 -0.37 -74 2 17

Dischg D 4.85 0.06 0.32 -1 -15 5
Pump Inlet E 4.53 1.93 8.57 80 -165 47

Dischg E 2.68 15.59 2.21 316 -85 423
Reboller Inlet E 19.04 3.57 4.39 157 -74 91

Dischg E 9.60 10.77 30.61 2074 -254 497
Separator Inlet E 11.03 7.29 10.12 206 -398 339

Dischg E 5.22 3.46 23.88 102 -763 325
Pump Inlet T -2.01 -2.32 -2.75 103 -64 -19

Dischg T 0.21 2.75 -0.10 -6 11 82
Reboiler Inlet T 2.75 0.23 -0.10 6 6 -13

Dischg T -0.96 -0.95 1.73 103 1 13
Separator Inlet T -0.81 -0.24 -1.73 35 69 -14

Dischn T -1.14 0.58 1.15 20 -5 74

Notes: P is axial, positive Is tension. V3 is horizontal
V2 has an upward sense, unless P is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so all systems are right handed.
M2 reversal reverses the sign of the positive seismic amplitude.
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Nozzle Loads

Kip Kip Kip In-Kip In-Kip In-Kip
Case Location Load P V2 V3 T M2 M3

Case Be Pump Inlet D -0.03 0.81 -0.04 -4 -1 55
Dischg D 3.86 1.30 0.14 11 -3 -2

Reboiler Inlet D 1.32 -4.37 0.14 4 -7 1
Dischg D -0.62 -10.66 0.40 18 12 -253

Separator Inlet D 0.22 -1.08 -0.40 -70 4 16
Dischg D 4.86 0.03 0.06 -1 -2 1

Pump Inlet E 2.03 1.40 3.95 9 -110 38
Dischg E 2.52 1.24 1.34 24 -31 30

Reboller Inlet E 1.65 1.44 1.25 22 -5 12
Dischg E 8.33 7.76 26.89 1837 -233 426

Separator Inlet E 8.10 6.08 8.62 175 -336 285
Dlschg E 2.27 1.27 5.94 6 -19 44

Pump Inlet T -3.37 -2.67 -7.31 125 29 -29
Dischg T -6.66 -38.21 0.12 12 7 -1097

Reboiler Inlet T -38.18 -6.85 0.12 12 -4 -263
Dischg T -0.99 -0.99 1.79 106 1 13

Separator Inlet T -0.84 -0.25 -1.79 37 72 -13
Dischg T -1.69 2.59 -10.31 31 637 273

Case 8f Pump Inlet D -0.06 -0.22 -0.13 0 1 18
Dischg D 3.23 0.13 0.08 6 -3 -28

Reboiler Inlet D 0.14 -2.05 0.08 0 -5 -18
Dischg D -0.33 -6.09 0.25 15 5 -132

Separator Inlet D 0.56 -1.32 -0.25 -56 -1 13
Dischg D 4.64 0.11 0.27 -4 -14 7

Pump Inlet E 3.04 1.40 5.10 67 -91 26
Dischg E 2.18 12.57 1.38 200 -69 342

Reboller Inlet E 15.00 2.66 2.66 96 -51 72
Dischg E 4.74 6.48 18.02 1259 -141 257

Separator Inlet E 8.38 5.03 6.65 127 -253 227
Dischg E 4.00 2.68 21.60 101 -776 246

Pump Inlet T -2.01 -2.32 -2.75 103 -64 -19
Dischg T 0.21 2.75 -0.10 -6 11 82

Reboiler Inlet T 2.75 0.23 -0.10 6 6 -13
Dischg T -0.96 -0.95 1.73 103 1 13

Separator Inlet T -0.81 -0.24 -1.73 35 69 -14
Dischg T -1.14 0.58 1.15 20 -5 74

Notes: P is axial, positive Is tension. V3 is horizontal
V2 has an upward sense, unless P Is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so all systems are right handed.
M2 reversal reverses the sign of the positive seismic amplitude.
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Nozzle Loads

Kip Kip Kip In-Kip in-Kip in-Kip
Cas Location Load P V2 V3 T M2 M3
Case 81 Pump Inlet D -0.05 0.65 -0.11 2 2 50

Dischg D 3.37 0.11 0.09 6 -6 -31
Reboiler Inlet D 0.14 -4.86 0.09 -2 -6 -39

Dischg D -0.62 -10.56 0.34 17 14 -247
Separator Inlet D 0.20 -1.03 -0.38 -74 3 18

Dischg D 4.85 0.06 0.32 -1 -15 5
Pump Inlet E 4.61 1.65 8.58 80 -167 34

Dischg E 2.62 15.60 2.17 318 -83 424
Reboller Inlet E 19.05 3.52 4.38 157 -63 79

Dischg E 8.79 7.06 1.86 112 -101 499
Separator Inlet E 8.33 4.33 1.71 118 -57 163

Dischg E 5.33 3.44 24.43 102 -771 323
Pump Inlet T -2.01 -2.32 -2.75 103 -64 -19

Dischg T 0.22 2.75 -0.09 -6 10 82
Reboller Inlet T 2.75 0.23 -0.09 6 6 -13

Dischg T -0.91 -0.82 1.30 71 4 15
Separator Inlet T -0.89 -0.16 -1.85 32 75 -10

Dischg T -1.14 0.58 1.18 20 -7 74
Case Qj Pump Inlet D -0.04 0.65 -0.10 2 1 50

Dischg D 3.38 0.16 0.10 8 -6 -30
Reboiler Inlet D 0.18 -4.85 0.10 -1 -6 -38

Dischg D -0.61 -10.56 0.34 17 14 -247
Separator Inlet D 0.20 -1.03 -0.38 -74 3 18

Dischg D 4.85 0.05 0.32 -1 -15 4
Pump Inlet E 4.08 1.20 6.81 33 -154 32

Dischg E 1.02 5.15 1.74 217 -62 142
Reboiler inlet E 2.53 1.61 3.43 103 -50 42

Dischg E 7.91 6.83 2.15 101 -94 450
Separator Inlet E 7.99 4.06 1.63 108 -58 155

Dischg E 5.21 1.63 24.65 102 -776 135
Pump Inlet T -3.14 -1.64 -5.76 56 -31 -14

Dischg T -2.24 -12.28 0.29 37 14 -321
Reboiler Inlet T -12.27 -2.30 0.29 28 -2 -66

Dischg T -0.99 -0.91 1.44 79 6 14
Separato'r Inlet T -0.91 -0.23 -1.87 37 75 -12

Dischg T -1.39 1.72 1.85 26 4 182

Notes: P is .dal, positive is tension. V3 Is horizontal
V2 has an upward sense, unless P is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so all systems are right handed.
M2 reversal reverses the sign of the positive seismic amplitude.
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DrftCALCULATION SHEET 24590-PTF-3PS-MEVV-T0001, Rev. 2Draft CForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15(06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Loads

Kip Kip Kip in-Kip in-Kip in-KIp
Case Location Load P V2 V3 T M2 M3

Case 8k Pump Inlet D 0.01 0.65 -0.09 2 3 50
DIschg D 3.37 0.09 0.11 8 -6 -31

Reboiler Inlet D 0.12 -4.86 0.11 -1 -6 -39
DlsChg D -0.61 -10.56 0.34 17 14 -247

Separator Inlet D 0.20 -1.03 -0.38 -75 3 18
Dischg D 4.81 0.06 -0.19 -1 17 5

Pump Inlet E 2.08 2.14 10.63 94 -120 43
Dischg E 3.20 19.55 2.16 305 -91 531

Reboiler Inlet E 24.01 4.25 4.49 152 -57 92
Dischg E 8.87 7.19 2.24 114 -104 506

Separator Inlet E 8.39 4.33 1.73 118 -43 157
Dischg E 3.86 4.15 9.42 102 -938 385

Pump Inlet T 1.06 -2.19 -2.33 108 22 -9
Dischg T 0.14 2.33 0.61 70 18 71

Reboller Inlet T 2.33 0.15 0.61 45 -11 -15 4
Dischg T -0.87 -0.80 1.28 70 4 14

Separator Inlet T -0.80 -0.18 -1.65 25 64 -12
Dischg T -4.18 0.60 -12.15 17 1065 74

Case 8L Pump Inlet D 0.02 0.65 -0.07 2 3 50
Dischg D 3.38 0.15 0.11 9 -6 -30

Reboler Inlet D 0.18 -4.85 0.11 -1 -7 -38
Dischg D -0.61 -10.56 0.34 17 14 -247

Separator Inlet D 0.20 -1.03 -0.38 -75 3 18
Dischg D 4.81 0.05 -0.18 -1 16 4

Pump Inlet E 2.01 1.88 10.27 35 -134 55
Dischg E 1.08 5.71 1.82 254 -75 158

Reboiler Inlet E 3.62 1.73 3.96 120 -56 42
Dischg E 7.89 6.85 2.45 103 -95 450

Separator Inlet E 8.01 4.03 1.68 107 -45 149
Dischg E 3.84 2.07 8.08 106 -840 117

Pump Inlet T 0.00 -1.55 -5.23 62 60 -5
Dischg T -2.27 -12.39 0.92 104 20 -324

Reboiler Inlet T -12.38 -2.33 0.92 61 -18 -68
Dlschg T -0.94 -0.88 1.42 78 6 13

Separator Inlet T -0.81 -0.25 -1.66 30 64 -15
Dischg T -4.37 1.73 -13.09 23 1149 180

Notes: P is axial, positive Is tension. V3 Is horizontal
V2 has an upward sense, unless P Is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so a systems are right handed.
M2 reversal reverses the sign of the positive seismic amplitude.

Page V-98

24590-G04B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049

24590-GO4B-FO0012 Rev 2 CCN 122811 Ref: 24590-WTP-3DP-rr(4R-0017



Draf CALCULATION SHEET 24590-PTF-3PS-MEVV-T01, Rev. 2DraftForced Circulation Vacuum Evaporator System
BY: E.O. Weiner
DATE:6/1506

SUBJECT: PT TLP Coudled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Loads

Kip Kip Kip in-Kip in-Kip in-Kip
Case Location Load P V2 V3 T M2 M3
Case 80 Pump Inlet D -0.10 0.66 -0.25 2 3 50

Dischg D 3.82 0.25 0.11 8 -6 -34
Reboiler Inlet D 0.27 -4.41 0.11 -1 -7 12

Dischg D -0.01 -0.49 0.36 -4 -14 12
Separator Inlet D 0.96 -1.61 -0.22 -46 1 6

Dischg D 4.83 0.10 0.34 0 -14 9
Pump Inlet E 4.61 1.65 8.58 80 -167 34

Dischg E 2.62 15.60 2.17 318 -83 424
Reboiler Inlet E 19.05 3.52 4.38 157 -63 79

Dischg E 8.79 7.06 1.86 112 -101 499
Separator Inlet E 8.33 4.33 1.71 118 -57 163

Dischg E 5.33 3.44 24.43 102 -771 323
Pump Inlet T -1.45 -2.62 -2.02 98 -45 -36

Dlschg T 0.26 2.02 -0.05 -3 12 57
Reboiler Inlet T 2.02 0.27 -0.05 9 5 2

DIschg T -0.71 -0.71 1.09 61 9 -1
Separator Inlet T -0.32 -0.68 -1.28 43 57 -67

Dischg T 0.03 0.29 0.83 24 25 53
Case 8p Pump Inlet D -0.05 0.65 -0.11 2 2 50

Dischg D 3.38 0.15 0.09 6 -6 -30
Reboller Inlet D 0.17 -4.85 0.09 -2 -6 -38

Dischg D -0.61 -10.56 0.34 17 14 -247
Separator Inlet D 0.20 -1.03 -0.38 -74 3 18

Dischg D 4.85 0.06 0.32 -1 -15 5
Pump Inlet E 4.25 1.18 7.20 33 -148 30

Dischg E 1.00 4.50 1.99 273 -75 123
Reboiler Inlet E 4.00 1.53 3.98 134 -57 44

Dischg E 8.02 6.89 2.09 103 -95 457
Separator Inlet E 8.05 4.08 1.65 109 -58 155

Dischg E 5.28 1.90 24.72 101 -776 173
Pump Inlet T -1.32 -2.74 -1.67 106 -49 -37

Dischg T 0.57 3.83 -0.11 -9 11 106
Reboiler Inlet T 3.83 0.59 -0.11 6 6 9

Dischg T -0.70 -0.70 1.08 60 9 -1
Separator Inlet T -0.32 -0.67 -1.28 42 57 -67

Dischq T 0.07 0.15 0.75 24 24 41
Notes: P is axial, positive Is tension. V3 is horizontal

V2 has an upward sense, unless P is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so all systems are right handed.
M2 reversal reverses the sign of the positve seismic amplitude.
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CALCULATION SHEET 24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Loads

Kip Kip Kip in-Kip in-Kip In-Kip

Ca"e Location Load P V2 V3 T M2 M3

Case Sq Pump Inlet D -0.05 0.65 -0.11 2 2 50

Dischg D 3.38 0.15 0.09 6 -6 -30

Reboiler Inlet D 0.17 -4.85 0.09 -2 -6 -38

Dischg D -0.61 -10.56 0.34 17 14 -247

Separator Inlet D 0.20 -1.03 -0.38 -74 3 18
Dischg D 4.85 0.06 0.32 -1 -15 5

Pump Inlet E 4.25 1.18 7.20 33 -148 30
Dischg E 1.00 4.50 1.99 273 -75 123

Reboiler Inlet E 4.00 1.53 3.98 134 -57 44
Dischg E 8.02 6.89 2.09 103 -95 457

Separator Inlet E 8.05 4.08 1.65 109 -58 155
Dischg E 5.28 1.90 24.72 101 -776 173

Pump Inlet T -1.70 -2.51 -2.66 90 -39 -35
Dischg T -0.26 -1.28 0.05 9 13 -32

Reboller Inlet T -1.28 -0.27 0.05 15 3 -9
Dischg T -0.73 -0.73 1.13 63 9 -1

Separator Inlet T -0.32 -0.69 -1.29 44 57 -68
Dischg T -0.02 0.53 0.98 26 27 76

Case 8r Pump Inlet D -0.05 0.65 -0.11 2 2 50
Dischg D 3.38 0.15 0.09 6 -6 -30

Reboiler Inlet D 0.17 -4.85 0.09 -2 -6 -38
Dischg D -0.61 -10.56 0.34 17 14 -247

Separator Inlet D 0.20 -1.03 -0.38 -74 3 18
Dischg D 4.85 0.06 0.32 -1 -15 5

Pump Inlet E 4.25 1.18 7.20 33 -148 30
Dischg E 1.00 4.50 1.99 273 -75 123

Reboiler Inlet E 4.00 1.53 3.98 134 -57 44
Dischg E 8.02 6.89 2.09 103 -95 457

Separator Inlet E 8.05 4.08 1.65 109 -58 155
Dischg E 5.28 1.90 24.72 101 -776 173

Pump Inlet T -1.89 -2.39 -3.16 82 -34 -35
Dischg T -0.68 -3.84 0.13 18 14 -101

Reboiler Inlet T -3.83 -0.70 0.13 20 1 -18
Dischg T -0.74 -0.75 1.15 65 10 -2

Separator Inlet T -0.33 -0.70 -1.29 45 57 -68
Dlschg T -0.06 0.72 1.09 27 29 94

Notes: P is axial, positive is tension. V3 is horizontal
V2 has an upward sense, unless P is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so a systems are right handed.
M2 reversal reverses the sign of the positive seismic amplitude.
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CALCULATION SHEET 24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Loads

Kip Kip Kip in-Kip in-Kip in-Kip
Case Location Load P V2 V3 T M2 M3
Case 8s Pump Inlet D -0.07 0.64 -0.16 4 2 50

Dischg D 3.89 0.67 0.10 7 -6 -23
Reboiler Inlet 0 0.70 -4.33 0.10 -1 -7 14

Dischg D -0.01 -0.49 0.36 -4 -14 12
Separator Inlet D 0.96 -1.61 -0.22 -46 1 6

Dischg D 4.84 0.07 0.32 0 -14 6
Pump Inlet E 4.19 1.17 6.57 32 -143 30

Dischg E 0.98 4.30 1.93 255 -70 118
Reboiler Inlet E 3.68 1.50 3.77 125 -54 43

DIschg E 7.60 6.79 2.08 98 -91 434
Separator Inlet E 7.77 3.93 1.61 104 -57 152

Dischg E 5.24 1.77 24.71 98 -774 163
Pump Inlet T -1.89 -2.39 -3.16 82 -34 -35

Dischg T -0.68 -3.84 0.13 18 14 -101
Reboiler Inlet T -3.83 -0.70 0.13 20 1 -18

Dischg T -0.74 -0.75 1.15 65 10 -2
Separator Inlet T -0.33 -0.70 -1.29 45 57 -68

Dischg T -0.06 0.72 1.09 27 29 94

Notes: P is axial, positive is tension. V3 Is horizontal
V2 has an upward sense, unless P Is vertical. Then V2 follows X (east)
M2 & M3 axes follow V2 and V3.
M2 has the sign reversed relative to the SAP2000 local system so all systems are right handed.
M2 reversal reverses the sign of the positive seismic amplitude.
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Draft CALCULATION SHEET 24590-PTF-3PS-MEVV-TO001, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.Q. Weiner
DATE:6/15106

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Pump Support Gap Closure Loads

24590-G04B-F0001 9 Rev 4 (1/17/2006)

24590-G04B-F00012 Rev 2

Page 102

Ref: 24590-WTP-3DP-GO4B-00049

Ref: 24590-WTP-3DP-GO4B-00037

in Kip
Case Gap Load P Remark
Case 8p 1/8 D 0.04

E 8.74 Seismic amplitude
T 2.18 Tension, gap did not dose

Case 8q 1/16 D 0.04
Seismic amplitude, exceeds thermal compression

E 8.74 and suggests opening during seismic event
T -3.94 Compression, gap closed

Case 8r 1/32 D 0.04
Seismic amplitude, exceeds thermal compression

E 8.74 and suggests opening during seismic event
T -6.99 Compression, gap closed

case 8s 1132 D 0.51
Seismic amplitude, exceeds thermal compression

E 8.08 and suggests opening during seismic event
T -7.00 Compression, gap closed

CCN 122811



Daft CALCULATION SHEET 24590-PTF-3PS-MEVV-TO001, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TILP Coupled Structural Analysis for Evaluation of Nozzle Loads

Mid-Elbow Loads

Kip Kip Kip in-Kip in-Kip In-Kip
Case Location Load P V2 V3 T M2 M3

Case 8a Pump Inlet D -0.05 0.01 -1.74 24 8 1
Reboiler Dischg D -7.40 6.57 0.56 30 3 -8
Separator Dischg D 0.99 -0.98 -0.03 -2 0 16
Pump Inlet E 2.42 3.28 1.16 8 2 17
Reboiler Dischg E 4.24 7A7 7.83 349 217 288
Separator Dischg E 5.76 4.23 0.34 3 5 40
Pump Inlet T -7.73 2.91 2.62 96 -39 128
Reboiler Dischg T -2.48 0.21 5.14 286 -134 42
Separator Dischg T -3.60 -1.27 -3.28 39 29 79

Case 8b Pump Inlet D 0.03 0.00 -1.57 26 4 -1
Reboiler Dischg D -7.32 6.49 0.45 28 5 -4

Separator Dischg D 1.04 -0.96 -0.02 -1 0 16
Pump Inlet E 5.53 7.97 2.10 61 28 151
Reboiler Dischg E 8.09 12.45 16.97 794 465 439
Separator Dischg E 11.38 7.85 5.80 75 88 73
Pump Inlet T -2.55 0.14 2.45 86 -27 118
Reboller Dischg T -2.32 0.20 4.74 263 -122 40
Separator Dischg T -1.83 -0.61 -0.41 28 3 29

Case 8c Pump Inlet D 0.01 0.01 -1.58 26 4 -1
Reboiler Dischg D -7.29 6.34 0.37 28 5 13
Separator Dischg D 1.02 -0.96 -0.03 -1 0 16
Pump Inlet E 26.06 13.94 1.77 87 38 383
Reboiler Dischg E 11.80 10.80 35.29 1895 975 368
Separator Dischg E 20.84 14.10 9.62 109 171 139
Pump Inlet T -1.35 -0.23 2.34 82 -24 98
Reboiler Dischg T -1.36 -0.01 1.75 92 -28 28
Separator Dischg T -1.34 -0.27 -0.06 24 -1 27

Case 8d Pump Inlet D -0.11 0.05 -1.58 26 4 1
Reboiler Dischg D -7.29 6.34 0.37 28 5 13
Separator Dischg D 0.97 -0.99 -0.06 -1 1 17
Pump Inlet E 4.48 7.30 1.80 69 29 116
Reboiler Dischg E 10.34 9.64 30.44 1638 839 326
Separator Dischg E 12.42 8.95 3.79 67 74 71
Pump Inlet T -3.37 0.52 2.32 85 -26 115
Reboiler Dischg T -1.35 -0.01 1.73 92 -27 28
Separator Dischg T -2.12 -0.76 -0.58 28 7 32

Notes Results are at the center of each elbow listed nearest the nozzle listed.
Forces & moments are In the SAP2000 frame local coordinate system.
The user-specified local system for elbows have the 2-axis pointing to the center of the elbow run.
M2 Is out-of-plane bending. M3 is in-plane bending. Positive P is tension.
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Draft CALCULATION SHEET 24590-PTF-3PS-MEVV-T0001, Rev. 2Dmn Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6115/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Mid-Elbow Loads

Kip Kip Kip in-Kip In-Kip In-Kip
Case Location Load P V2 V3 T M2 M3

Case Se Pump Inlet D -0.05 0.01 -1.74 24 8 . 1
Reboiler Dischg D -7.35 6.40 0.40 26 6 10
Separator Dischg D 0.98 -0.97 -0.03 -2 1 17
Pump Inlet E 2.52 3.32 1.16 8 2 17
Reboiler Dischg E 8.13 7.80 26.82 1439 756 285
Separator Dischg E 5.78 4.24 0.32 4 6 40
Pump Inlet T -7.56 2.79 2.67 97 -39 128
Reboiler Dischg T -1.40 -0.01 1.79 95 -28 28
Separator DIschg T -3.55 -1.28 -2.59 44 36 77

Case Of Pump Inlet D -0.13 0.05 -0.71 12 6 1
Reboiler Dischg D -3.91 3.39 0.25 17 -1 13
Separator Dischg D 0.81 -0.85 -0.11 -5 2 17
Pump Inlet E 2.96 3.95 1.32 55 25 96
Reboger Dischg E 6.13 4.79 17.90 995 516 183
Separator Dischg E 8.83 6.56 3.12 65 65 46
Pump Inlet T -3.37 0.52 2.32 85 -26 115
Reboiler Dischg T -1.35 -0.01 1.73 92 -27 28
Separator Dischg T -2.12 -0.76 -0.58 28 7 32

Case 8i Pump Inlet D -0.11 0.05 -1.58 26 4 1
Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.97 -0.99 -0.06 -1 1 17
Pump Inlet E 4.52 7.33 1.57 67 28 117
Reboiler Dischg E 5.89 9.26 1.42 152 25 306
Separator Dischg E 12.75 9.19 3.79 67 74 72
Pump Inlet T -3.37 0.52 2.32 85 -26 115
Reboiler Dischg T -1.22 -0.07 1.30 67 -14 26
Separator Dischg T -2.12 -0.76 -0.58 29 7 32

Case 8j Pump Inlet D -0.10 0.04 -1.58 26 4 1
Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.97 -0.99 -0.05 -1 1 17
Pump Inlet E 4.37 5.85 1.10 30 12 93
Reboiler Dischg E 5.64. 8.43 1.70 137 26 276
Separator Dischg E 12.37 8.95 2.41 66 55 67
Pump Inlet T -6.30 1.85 1.64 47 -7 149
Reboiler Dischg T -1.34 -0.06 1.44 76 -15 27
Separator Dischg T -3.02 -1.46 -1.72 34 27 39

Notes Results are at the center of each elbow listed nearest the nozzle listed.
Forces & moments are in the SAP2000 frame local coordinate system.
The user-specified local system for elbows have the 2-aids pointing to the center of the elbow run.
M2 is out-of-plane bending. M3 Is In-plane bending. Positive P Is tension.
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Draft CALCULATION SHEET 24590-PTF-3PS-MEVV-TO001, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Mid-Elbow Loads

Kip Kip Kip in-Kip In-Kip in-Kip
Cas" Location Load P V2 V3 T M2 M3
Case 8k Pump Inlet D -0.06 0.07 -1.58 26 4 -1

Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.83 -1.05 -0.06 -1 1 19
Pump Inlet E 6.21 7.16 1.99 75 35 163
Reboiler Dischg E 5.96 9.38 1.80 153 26 310
Separator Dischg E 9.55 6.02 4.28 67 83 113
Pump Inlet T -0.89 2.40 2.19 94 -25 51
Reboiler Dischg T -1.18 -0.06 1.28 67 -13 25
Separator Dischg T -11.40 -5.92 -0.60 24 8 159

Case 8L Pump Inlet D -0.04 0.06 -1.58 26 4 -1
Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.84 -1.05 -0.05 -1 1 19
Pump Inlet E 6.32 7.28 1.64 35 16 142
Reboiler Dischg E 5.65 8.42 2.00 137 27 276
Separator Dischg E 8.94 5.61 1.88 69 66 100
Pump inlet T -3.70 3.70 1.55 58 -7 78
Reboiler Dischg T -1.29 -0.05 1.42 75 -14 26
Separator Dischg T -12.18 -6.47 -1.73 29 28 170

Casef8o Pump Inlet D -0.25 0.10 -1.59 26 4 3
Reboiler Dischg D 0.30 -0.32 0.36 -9 2 13
Separator Dischg D 0.92 -1.02 -0.10 0 2 17
Pump Inlet E 4.52 7.33 1.57 67 28 117
Reboiler Dischg E 5.89 9.26 1.42 152 25 306
Separator Dischg E 12.75 9.19 3.79 67 74 72
Pump Inlet T -2.46 0.40 2.62 73 -27 83
Reboiler Dischg T -1.00 0.00 1.09 62 -9 10
Separator Dischg T -0.91 -1.14 -0.29 36 2 3

Case 8p Pump Inlet D -0.11 0.04 -1.58 26 4 1
Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.97 -0.99 -0.06 -1 1 17
Pump Inlet E 4.41 6.20 1.05 30 10 102
Reboiler Dischg E 5.69 8.54 1.62 139 26 280
Separator Dischg E 12.77 9.20 2.67 66 57 71
Pump inlet T -2.12 0.25 2.74 79 -29 79
Reboiler Dischg T -0.99 0.00 1.08 61 -9 10
Separator Dischg T -0.80 -1.06 -0.15 36 -1 2

Notes Results are at the center of each elbow listed nearest the nozzle listed.
Forces & moments are in the SAP2000 Irame local coordinate system.
The user-specified local system for elbows have the 2-axIs pointing to the center of the elbow run.
M2 is out-of-plane bending. M3 Is in-plane bending. Positive Pis tension.
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CALCULATION SHEET 24590-PTF-3PS-MEVV-TO001, Rev. 2Draft Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads 4
Mid-Elbow Loads

Kip Kip Kip in-Kip In-Kip in-Kip
Case Location Load P V2 V3 T M2 M3
Case 8q Pump Inlet D -0.11 0.04 -1.58 26 4 1

Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.97 -0.99 -0.06 -1 1 17
Pump Inlet E 4.41 6.20 1.05 30 10 102
Reboiler Dischg E 5.69 8.54 1.62 139 26 280
Separator Dischg E 12.77 9.20 2.67 66 57 71
Pump Inlet T -3.09 0.68 2.51 66 -23 91
Reboiler Dischg T -1.03 0.00 1.13 64 -9 10
Separator Dischg T -1.11 -1.30 -0.53 37 6 4

Case 8r Pump Inlet D -0.11 0.04 -1.58 26 4 1
Reboiler Dischg D -7.28 6.33 0.34 26 6 13
Separator Dischg D 0.97 -0.99 -0.06 -1 1 17
Pump Inlet E 4.41 6.20 1.05 30 10 102
Reboiler Dischg E 5.69 8.54 1.62 139 26 280
Separator DIschg E 12.77 9.20 2.67 66 57 71
Pump Inlet T -3.57 0.89 2.39 60 -20 97
Reboiler Dischg T -1.05 0.00 1.15 65 -9 10
Separator Dischg T -1.26 -1.41 -0.72 38 9 6

Case 8s Pump Inlet D -0.16 0.07 -1.57 27 4 2
Reboiler Dischg D 0.30 -0.32 0.36 -9 3 13
Separator Dischg D 0.95 -1.00 -0.07 -1 1 17
Pump Inlet E 4.13 5.79 1.05 29 10 94
Reboiler Dischg E 5.56 8.17 1.61 132 26 265
Separator Dischg E 12.64 9.12 2.58 64 54 70
Pump Inlet T -3.57 0.89 2.39 60 -20 97
Reboiler Dischg T -1.05 0.00 1.15 65 -9 10
Separator Dischg T -1.26 -1.41 -0.72 38 9 6

Notes Results are at the center of each elbow listed nearest the nozzle listed.
Forces & monents are In the SAP2000 frame local coordinate system.
The user-specified local system for elbows have the 2-axis pointing to the center of the elbow run.
M2 Is out-of-plane bending. M3 is in-plane bending. Positive P Is tension.
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Dr CALCULATION SHEET 24590-PTF-3PS-MEV-TOOO1, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15106

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

RGM vs Pre-RGM Nozzle Loads
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RGM - Case 8d Pre-RGM - Case 8h
Kip Kip In-Kip in-Kip Kap Kip in-Kip In-Kilp

Nozzle Load P V T M P V T M
Pump Inlet D -0.05 0.66 2 50 -0.05 0.66 2 50

Dischg D 3.37 0.15 6 31 3.37 0.15 6 31
Reboiler Inlet D 0.14 4.86 -2 39 0.14 4.86 -2 39

Dischg D -0.62 10.58 20 248 -0.62 10.58 20 248
Separator Inlet D 0.21 1.10 -74 18 0.21 1.10 -74 18

Dischg D 4.85 0.32 -1 16 4.85 0.32 -1 16
Pump Inlet E 4.53 8.79 80 172 4.06 7.87 71 152

Dischg E 2.68 15.75 316 432 2.35 14.15 286 388
Reboiler Inlet E 19.04 5.66 157 117 17.13 5.05 142 102

Dischg E 9.60 32.45 2074 558 7.80 27.02 1725 455
Separator Inlet E 11.03 12.47 206 523 9.90 10.46 172 437

Dischg E 5.22 24.13 102 829 4.53 21.32 IDS 729
Pump Inlet T -2.01 3.60 103 67 -2.01 3.60 103 67

Dischg T 0.21 2.75 -6 83 0.21 2.75 -6 83
Reboiler Inlet T 2.75 0.25 6 15 2.75 0.25 6 15

Dischg T -0.96 1.97 103 13 -0.96 1.97 103 13
Separator Inlet T -0.81 1.75 35 70 -0.81 1.75 35 70

Dischg T -1.14 1.28 20 74 -1.14 1.28 20 74

CCN 122811



CALCULATION SHEET 24590-PTF-3PS-MEV-TO001, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Drift Nozzle Loads (Case 8d)

Frame Base Reactions

Kip Kip Kip Kip-ft Kip-ft Kip-ft
Case Base Loc Load FX FY FZ MX MY MZ
Case 8g Pump Frame Bottom E 3 6 8 61 57 12

Reboller Frame Bottom E 25 38 23 280 141 125
Separator Frame Bottom E 133 153 67 4220 3841 80

Case 8d Pump Frame Bottom Dr 0 0 -1 2 -2 2
Reboiler Frame Bottom Dr -1 0 0 1 -2 -1
Separator Frame Bottom Dr -10 -23 0 1236 -475 -3
Separator Frame Top Dr 9 24 0 0 0 -1
Pump Frame Bottom E 4 7 8 66 56 12
Reboiler Frame Bottom E 24 36 21 261 142 115
Separator Frame Bottom E 61 100 65 2007 1011 47
Separator Frame Top E 32 47 1 0 1 41

Notes: Case 8g Is Case 8d with top support removed from separator.
Frame bases constrained to single joint for reactions.
Components are global.
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Draft

lap Kip in-Kip in-Kip
Nozzle Load P V T M
Pump Inlet E 4.53 8.79 80 172

Dischg E 2.68 15.75 316 432
Reboller Inlet E 19.04 5.66 157 117

Dischg E 9.60 32.45 2074 558
Separator Inlet E 11.03 12.47 206 523

Dischg E 5.22 24.13 102 829
Pump Inlet Dr 0.40 1.06 -23 10

Dischg Dr -0.13 0.85 -9 24
Reboiler Inlet Dr -0.85 0.15 -6 3

Dischg Dr 0.16 0.24 -15 6
Separator Inlet Dr -0.01 0.30 10 30

Discha Dr 0.12 4.94 -19 251
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D agCALCULATION SHEET 24590-PTF-3PS-MEVV-TO001, Rev. 2Draft CForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:61|5/06

SUBJECT: PT TLP Couoled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

in in in dog deg dog
Case Location Load UI U2 U3 R1 R2 R3
Case 8a Pump Inlet D 0.0006 0.0000 -0.0011 0.0000 -0.0012 0.0000

Dischg 0 0.0010 0.0000 -0.0011 0.0000 -0.0012 0.0000
Reboiler Inlet D 0.0000 -0.0089 -0.0126 -0.0018 0.0001 -0.0001

Dischg D 0.0000 -0.0090 -0.0128 -0.0018 0.0001 -0.0001
Separator Inlet D 0.0000 0.0000 -0.0297 0.0000 0.0000 0.0000

Dischg D 0.0000 0.0000 -0.0297 0.0000 0.0000 0.0000
Pump Inlet E 0.0178 0.0217 0.0006 0.0005 0.0034 0.0238

Dischg E 0.0093 0.0215 0.0005 0.0005 0.0034 0.0238
Reboiler Inlet E 0.0420 0.0245 0.0072 0.0020 0.0071 0.0015

Dischg E 0.0420 0.0250 0.0072 0.0020 0.0071 0.0015
Separator Inlet E 0.0710 0.1839 0.0178 0.0229 0.0120 0.0003

Dischg E 0.0751 0.1879 0.0167 0.0229 0.0120 0.0003
Pump Inlet T 0.0006 0.0252 0.0402 0.0000 -0.0001 0.0000

Dischg T 0.0007 0.0000 0.0238 0.0000 -0.0001 0.0000
Rebolier Inlet T -0.0296 -0.0036 -0.0020 0.0038 0.0000 0.0000

Dischg T 0.0296 -0.0036 -0.0020 0.0038 0.0000 0.0000
Separator Inlet T 0.0221 0.0001 0.0714 0.0000 0.0000 0.000

Dischg T 0.0000 0.000 0.0506 0.0000 0.0000 0.0000
Case 8b Pump Inlet D 0.0013 -0.0090 0.0007 0.0041 -0.000 0.0004

Dischg D 0.0016 -0.0083 -0.0014 0.0018 0.0001 0.0003
Reboller Inlet D -0.0031 -0.0106 -0.0136 -0.0021 0.0046 -0.0011

Dischg D -0.0031 -0.0122 -0.0212 -0.0021 0.0060 -0.0011
Separator inlet D -0.0002 0.0002 -0.0313 -0.0001 0.0000 0.0002

Dischg D -0.0002 0.0001 -0.0313 -0.0001 0.0000 0.0002
Pump . Inlet E 0.2014 0.4905 0.0169 0.0249 0.0244 0.2407

Dischg E 0.105 0.4751 0.0028 0.0379 0.0413 0.2425
Reboiler Inlet E 0.0593 0.0769 0.0127 0.0057 0.0129 0.0572

Dischg E 0.0592 0.0418 0.0135 0.0069 0.0138 0.0527
Separator Inlet E 0.0759 0.1572 0.0175 0.0204 0.0128 0.0092

Dischg E 0.0806 0.1557 0.0159 0.0201 0.0128 0.0087
Pump Inlet T -0.1541 -0.0214 0.0380 -0.0029 0.0046 0.0190

Dischg T -0.1404 -0.0467 0.0226 0.0014 -0.0026 0.0215
Reboiler Inlet T -0.0355 -0.0109 -0.0026 0.0041 0.0011 0.0013

Dischg T 0.0252 -0.0098 -0.0043 0.0049 0.0012 0.0006
Separator Inlet T 0.0227 -0.0113 0.0713 0.0015 0.0001 0.0013

Dischg T -0.0003 0.0112 0.0499 0.0014 0.0001 0.0012
Notes

1. Displacement components are global: 1 = East 2 =North 3 =Up
2. Case 8a seIsmic displacements are from the frame/vessel model analysis. Seismic anchor

movements were input to the piping model as zero.
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Draft CALCULATION SHEET 24590-PTF-3PS-MEVV-TO001, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:615/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

in in in dog dog dog
Case Location Load U1 U2 U3 R1 R2 R3
Case 8c Pump Inlet D 0.0018 -0.0087 0.0007 0.0042 -0.0004 0.0006

Dischg D 0.0021 -0.0079 -0.0015 0.0018 0.0003 0.0005
Reboiler Inlet D -0.0035 -0.0105 -0.0129 -0.0021 0.0054 -0.0011

Dischg D -0.0035 -0.0120 -0.0215 -0.0020 0.0066 -0.0011
Separator Inlet D -0.0004 0.0002 -0.0314 -0.0001 0.0001 0.0001

Dischg D -0.0005 0.0001 -0.0313 -0.0001 0.0001 0.0001
Pump Inlet E 0.2583 2.0886 0.0180 0.0222 0.0459 0.5562

Dischg E 0.2316 2.0768 0.0049 0.0261 0.0807 0.6103
Reboller Inlet E 0.0776 0.0748 0.0198 0.0074 0.0210 0.0568

Dischg E 0.0771 0.0679 0.0189 0.0130 0.0213 0.0547
Separator Inlet E 0.0842 0.1997 0.0198 0.0210 0.0138 0.0028

Dischg E 0.0895 0.2027 0.0183 0.0209 0.0138 0.0028

Pump Inlet T -0.1559 -0.1031 0.0375 -0.0040 0.0058 0.0332
Dischg T -0.1346 -0.1293 0.0227 -0.0009 0.0000 0.0379

Reboiler Inlet T -0.0329 -0.0075 -0.0023 0.0038 0.0004 0.0013
Dischg T 0.0277 -0.0060 -0.0031 0.0040 0.0005 0.0010

Separator Inlet T 0.0219 0.0049 0.0716 0.0006 0.0002 0.0002
Dischg T -0.0011 0.0049 0.0502 0.0006 0.0002 0.0002

Case 8d Pump Inlet D 0.0020 -0.0006 0.0006 0.0041 -0.0006 -0.0013
Dischg D 0.0014 0.0001 -0.0015 0.0017 0.0001 -0.0016

Reboiler Inlet D -0.0037 -0.01 128 -0.0021 0.0054 -0.0013
Dischg D -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.0012

Separator Inlet D -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001
Dischg D -0.0005 0.0001 -0.0313 -0.0001 0.0001 0.0001

Pump Inlet E 0.1957 0.159 0.07 0.006 0.0227 0.1026
Dischg E 0.1292 0.0555 0.0028 0.0057 0.0411 0.0820

Reboler Inlet E 0.0534 0.0302 0.0088 0.0067 0.0133 0.0306
Dischg E 0.0532 0.0600 0.0168 0.0116 0.0141 0.0324

Separator Inlet E 0.0751 0.1859 0.0174 0.0206 0.0127 0.0020

Dischg E 0.0798 0.1882 0.0160 0.0205 0.0127 0.0019

Pump Inlet T -0.1479 0.0187 0.0363 -0.0055 0.0033 -0.0031

Dischg T -0.1470 -0.0083 0.0224 -0.0030 -0.0045 -0.0023

Reboiler Inlet T -0.0361 -0.0044 -0.0013 0.0038 0.0016 -0.0015
Dischg T 0.0246 -0.0066 -0.0036 0.0041 0.0016 -0.0016

Separator Inlet T 0.0221 0.0056 0.0717 0.0007 0.0001 0.0001
Dischig T -0.0009 0.0058 0.0503 0.0007 0.0001 0.0000

Notes
1. Displacement components are gobal 1= East 2= North 3 Up
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DfCALCULATION SHEET 24590-PTF-3PS-MEVV-T0001, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

in in in dog dog deg
Case Location Load U1 U2 U3 R1 R2 R3
Case 8e Pump Inlet D 0.0006 0.0000 -0.0011 0.0000 -0.0012 0.0000

Dischg D 0.0010 0.0000 -0.0011 0.0000 -0.0012 0.0000
Reboiler Inlet D 0.0000 -0.0089 -0.0126 -0.0018 0.0001 -0.0001

Dischg D 0.0000 -0.0090 -0.0128 -0.0018 0.0001 -0.0001

Separator Inlet D 0.0000 0.0000 -0.0297 0.0000 0.0000 0.0000
Dischg D 0.0000 0.001 -0.0297 0.0000 0.0000 0.0000

Pump Inlet E 0.0178 0.0217 0.0006 0.0005 0.0034 0.0238
Dischg E 0.0093 0.0215 0.0005 0.0005 0.0034 0.0238

Reboiler Inlet E 0.0420 0.0245 0.0072 0.0020 0.0071 0.0015

Dischg E 0.0420 0.0260 0.0072 0.0020 0.0071 0.0015

Separator Inlet E 0.0710 0.1839 0.0178 0.0229 0.0120 0.0003
Dischg E 0.0751 0.1879 0.0167 0.0229 0.0120 0.0003

Pump Inlet T 0.0006 0.0252 0.0402 0.0000 -0.0001 0.0000
Dischg T 0.0007 0.0000 0.0238 0.0000 -0.0001 0.0000

Reboiler Inlet T -0.0296 -0.0036 -0.0020 0.0038 0.0000 0.0000
Dischg T 0.0296 -0.0036 -0.0020 0.0038 0.0000 0.0000

Separator Inlet T 0.0221 0.0001 0.0714 0.0000 0.0000 0.0000
Dischg T 0.0000 0.0000 0.0506 0.0000 0.0000 0.0000

Case 8f Pump Inlet D 0.0024 -0.0008 -0.0013 0.0007 -0.0009 -0.0009
Dischg D 0.0021 -0.0008 -0.0016 0.0000 -0.0002 -0.0013

Reboiler Inlet D -0.0023 -0.0093 -0.0122 -0.0019 0.0035 -0.0009
Dischg D -0.0023 -0.0106 -0.0177 -0.0018 0.0042 -0.0009

Separator Inlet D -0.0003 0.0001 -0.0314 -0.0001 0.0001 0.0001
Dischg D -0.0003 0.0000 -0.0314 -0.0001 0.0001 0.0001

Pump Inlet E 0.1477 0.0420 0.0044 0.0045 0.0197 0.0640
Dischg E 0.1075 0.0427 0.0025 0.0043 0.0346 0.0524

Reboiler Inlet E 0.0459 0.0247 0.0066 0.0045 0.0089 0.0181
Dischg E 0.0458 0.0393 0.0111 0.0074 0.0093 0.0191

Separator Inlet E 0.0745 0.1808 0.0171 0.0204 0.0126 0.0014
Dischg E 0.0791 0.1831 0.0158 0.0202 0.0126 0.0013

Pump Inlet T -0.1479 0.0187 0.0363 -0.0055 0.0033 -0.0031
Dischg T -0.1470 -0.0083 0.0224 -0.0030 -0.0045 -0.0023

Reboiler Inlet T -0.0361 -0.0044 -0.0013 0.0038 0.0016 -0.0015
Dischg T 0.0246 -0.0066 -0.0036 0.0041 0.0016 -0.0016

Separator Inlet T 0.0221 0.0056 0.0717 0.0007 0.0001 0.0001
Dischg T -0.0009 0.0058 0.0503 0.0007 0.0001 0.0000

Notes
1. Displacement components are global: 1 = East 2= North 3 Up
2. Case Be seismic displacements are from the frame/vessel analysis. Seismic anchor movements

were input to the piping model as zero.
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CALCULATION SHEET 24590-PTF-3PS-MEVV-T0001, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

In in In deg deg deg

Case Location Load U1 U2 U3 R1 R2 R3

Case 8i Pump Inlet D 0.0020 -0.0006 0.0006 0.0041 -0.0006 -0.0012
Dischg D 0.0014 0.0001 -0.0015 0.0017 0.0001 -0.0016

Reboiler Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0054 -0.0012
Dischg D -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.0012

Separator Inlet D -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001
Dischg D -0.0005 0.0002 -0.0313 -0.0001 0.0001 0.0001

Pump Inlet E 0.1957 0.0556 0.0052 0.0056 0.0228 0.1032
Dischg E 0.1288 0.0561 0.0028 0.0050 0.0411 0.0824

Reboiler Inlet E 0.0525 0.0304 0.0090 0.0042 0.0107 0.0064
DIschg E 0.0523 0.0295 0.0114 0.0043 0.0113 0.0062

Separator Inlet E 0.0749 0.1902 0.0176 0.0206 0.0127 0.0008
Dischg E 0.0796 0.1927 0.0164 0.0205 0.0126 0.0008

Pump Inlet T -0.1478 0.0187 0.0363 -0.0056 0.0033 -0.0030
DIschg T -0.1489 -0.0083 0.0224 -0.0030 -0.0045 -0.0022

Reboiler Inlet T -0.0360 -0.0043 -0.0013 0.0037 0.0014 -0.0011
Dischg T 0.0247 -0.0059 -0.0034 0.0039 0.0015 -0.0011

Separator Inlet T 0.0221 0.0058 0.0717 0.0007 0.0001 0.0001
Dischg T -0.0009 0.0060 0.0503 0.0007 0.0001 0.0001

Case Bj Pump Inlet D 0.0015 -0.0005 0.0006 0.0040 -0.0006 -0.0009
Dischg D 0.0012 0.0001 -0.0015 0.0016 0.0000 -0.0013

Reboiler Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0055 -0.0013
Dischg D -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.0012

Separator Inlet D -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001
Dischg D -0.0005 0.0002 -0.0313 -0.0001 0.0001 0.0001

Pump Inlet E 0.0582 0.0437 0.0036 0.0057 0.0056 0.0698
Dischg E 0.0257 0.0452 0.0012 0.0058 0.0111 0.0541

Reboiler Inlet E 0.0391 0.0301 0.0076 0.0043 0.0086 0.0049
Dischg E 0.0392 0.0301 0.0103 0.0043 0.0094 0.0048

Separator Inlet E 0.0752 0.1924 0.0176 0.0207 0.0127 0.0007
Dischg E 0.0798 0.1951 0.0164 0.0206 0.0127 0.0007

Pump Inlet T -0.0512 0.0202 0.0405 -0.0041 0.0200 0.0133
Dischg T -0.0537 -0.0065 0.0258 -0.0022 0.0287 0.0096

Reboiler Inlet T -0.0128 -0.0050 -0.0069 0.0036 -0.0054 -0.0003
Dischg T 0.0479 -0.0055 0.0006 0.0039 -0.0051 -0.0003

Separator Inlet T 0.0225 0.0068 0.0719 0.0008 -0.0001 -0.0002

Discho T -0.0004 0.0071 0.004 0.0008 -0.0001 -0.00021

Notes
1. Displacement components are global: 1 East 2= North 3 Up
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CALCULATION SHEET 24590-PTF-3PS-MEVV-T01, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

in in in deg deg deg
Case Location Load UI U2 U3 R1 R2 R3
Case 8k Pump Inlet D 0.0020 -0.0003 0.0006 0.0041 -0.0005 -0.0009

Dischg D 0.0016 0.0004 -0.0015 0.0017 0.0001 -0.0013
Reboiler Inlet D -0.0036 -0.0102 -0.0128 -0.0021 0.0054 -0.0013

Dischg D -0.0036 -0.0120 -0.0215 -0.0020 0.0066 -0.0012
Separator Inlet D -0.0004 0.0010 -0.0314 0.0000 0.0001 0.0001

Dischg D -0.0005 0.0010 -0.0313 0.0001 0.0001 0.0001
Pump Inlet E 0.2337 0.0501 0.0067 0.0068 0.0289 0.1032

Dischg E 0.1620 0.0504 0.0036 0.0053 0.0518 0.0831
Reboller Inlet E 0.0655 0.0311 0.0104 0.0042 0.0126 0.0070

Dischg E 0.0652 0.0294 0.0121 0.0043 0.0131 0.0068
Separator Inlet E 0.0747 0.1391 0.0174 0.0205 0.0126 0.0010

Dischg E 0.0794 0.1394 0.0161 0.0204 0.0126 0.0010
Pump Inlet T -0.1570 0.0335 0.0373 -0.0039 0.0042 0.0189

Dischg T -0.1442 0.0066 0.0225 -0.0019 -0.0033 0.0144
Reboiler Inlet T -0.0353 -0.0030 -0.0013 0.0036 0.0013 -0.0020

Dischg T 0.0254 -0.0059 -0.0033 0.0039 0.0013 -0.0020
Separator Inlet T 0.0218 0.0336 0.0725 0.0065 0.0001 0.0000

Dischg T -0.0013 0.0370 0.0512 0.0067 0.0001 0.0000
Case 8L Pump Inlet D 0.0014 -0.0003 0.0006 0.0041 -0.0006 -0.0006

Dischg D 0.0012 0.0004 -0.0015 0.0016 0.0000 -0.0010
Reboiler Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0055 -0.0013

Dischg D -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.0012
Separator Inlet D -0.0004 0.0010 -0.0314 0.0000 0.0001 0.0001

Dischg D -0.0005 0.0009 -0.0313 0.0001 0.0001 0.0001
Pump Inlet E 0.0765 0.0455 0.0049 0.0079 0.0072 0.0860

Dischg E 0.0287 0.0472 0.0012 0.0068 0.0134 0.0670
Reboiler Inlet E 0.0389 0.0312 0.0081 0.0043 0.0089 0.0058

Dischg E 0.0390 0.0304 0.0104 0.0044 0.0097 0.0057
Separator Inlet E 0.0752 0.1506 0.0173 0.0207 0.0128 0.0006

Dischg E 0.0799 0.1516 0.0160 0.0207 0.0128 0.0006
Pump Inlet T -0.0608 0.0348 0.0416 -0.0021 0.0207 0.0324

Dischg T -0.0528 0.0082 0.0258 -0.0007 0.0292 0.0235
Reboller Inlet T -0.0124 -0.0038 -0.0068 0.0035 -0.0054 -0.0011

Dischg T 0.0481 -0.0054 0.0007 0.0038 -0.0051 -0.0011
Separator Inlet T 0.0222 0.0358 0.0727 0.0070 -0.0001 -0.0003

Discho T -0.0008 0.0396 0.0512 0.0072 -0.0001 -0.0003
Notes

1. Displacement components are global: = East 2 =North 3 Up
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Drf CALCULATION SHEET 24590-PTF-3PS-MEV-TO001, Rev. 2DraftForced Circulation Vacuum Evaporator System

BY: E.0. Weiner
DATE:6/15/06

SUBJECT: PT TLP CouDIed Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

in in in deg deg deg
Case Location Load U1 U2 U3 R1 R2 R3

Case 80 Pump Inlet D 0.0063 -0.0005 0.0006 0.0041 -0.0006 -0.0003
Dischg D 0.0063 0.0002 -0.0016 0.0016 0.0001 -0.0008

Reboiler Inlet D 0.0005 -0.0094 -0.0153 -0.0020 -0.0020 -0.0005
Dischg D 0.0005 -0.0101 -0.0125 -0.0020 -0.0018 -0.0005

Separator Inlet D -0.0001 0.0001 -0.0316 -0.0001 0.0000 0.0001
Dischg D -0.0001 0.0000 -0.0316 -0.0001 0.0000 0.0001

Pump Inlet E 0.1957 0.0556 0.0052 0.0056 0.0228 0.1032
Dischg E 0.1288 0.0561 0.0028 0.0050 0.0411 0.0824

Reboiler Inlet E 0.0525 0.0304 0.0090 0.0042 0.0107 0.0064
DisChQ E 0.0523 0.0295 0.0114 0.0043 0.0113 0.0062

Separator Inlet E 0.0749 0.1902 0.0176 0.0206 0.0127 0.0008
Dischg E 0.0796 0.1927 0.0164 0.0205 0.0126 0.0008

Pump Inlet T -0.1110 0.0142 0.0378 -0.0069 0.0041 -0.0022
Dischg T -0.1106 -0.0070 0.0287 -0.0036 -0.0026 -0.0018

Reboiler Inlet T -0.0275 -0.0042 0.0055 0.0037 0.0015 -0.0009
DIschg T 0.0188 -0.0055 0.0033 0.0039 0.0015 -0.0009

Separator Inlet T 0.0165 0.0043 0.0959 0.0006 0.0002 0.0000
Dischg T -0.0011 0.0045 0.0797 0.0006 0.0002 0.0000

Case 8r Pump Inlet D 0.0018 -0.0006 0.0006 0.0040 -0.0006 -0.0013
Dischg D 0.0012 0.0001 -0.0015 0.0016 0.0000 -0.0016

Reboiler Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0055 -0.0012
Dischg D -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.0012

Separator Inlet D -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001
Dischg D -0.0005 0.0002 -0.0313 -0.0001 0.0001 0.0001

Pump Inlet E 0.0805 0.0494 0.0030 0.0048 0.0058 0.0876
Dischg E 0.0380 0.0501 0.0008 0.0048 0.0105 0.0701

Reboiler Inlet E 0.0390 0.0308 0.0070 0.0043 0.0081 0.0055
Dischg E 0.0390 0.0304 0.0103 0.0044 0.0089 0.0053

Separator Inlet E 0.0752 0.1922 0.0177 0.0207 0.0127 0.0006
DIschg E 0.0798 0.1948 0.0165 0.0206 0.0127 0.0006

Pump Inlet T -0.0742 0.0150 0.0398 -0.0065 0.0104 0.0051
Dischg T -0.0743 -0.0061 0.0305 -0.0034 0.0100 0.0038

Reboiler Inlet T -0.0184 -0.0044 0.0033 0.0036 -0.0011 -0.0006
Dischg T 0.0278 -0.0053 0.0049 0.0039 -0.0010 -0.0006

Separator Inlet T 0.0166 0.0047 0.0960 0.0006 0.0001 -0.0001
Dischg T -0.0010 0.0049 0.0797 0.0006 0.0001 -0.0001

Notes
1. Dieplacement components are global: I East 2= North 3 Up
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Dra CALCULATION SHEET 24590-PTF-3PS-MEVV-T0001, Rev. 2Drt Forced Circulation Vacuum Evaporator System
BY: E.O. Weiner
DATE:6/15106

SUBJECT: PT TLP Couwled Structural Analysis for Evaluation of Nozzle Loads

Nozzle Displacements

In in in deg deg deg
Case Location Load U1 U2 U3 R1 R2 R3
Case 8s Pump Inlet D 0.0036 -0.0005 0.0004 0.0040 -0.0011 -0.0008

Dischg D 0.0037 0.0001 -0.0016 0.0016 -0.0009 -0.0012
Reboiler Inlet D -0.0002 -0.0094 -0.0152 -0.0020 -0.0018 -0.0005

Dischg D -0.0002 -0.0101 -0.0126 -0.0020 -0.0016 -0.0005
Separator Inlet D -0.0001 0.0001 -0.0316 -0.0001 0.0001 0.0001

Dischg D -0.0002 0.0000 -0.0316 -0.0001 0.0000 0.0001
Pump Inlet E 0.0737 0.0467 0.0030 0.0048 0.0055 0.0814

Dischg E 0.0353 0.0475 0.0008 0.0047 0.0100 0.0651
Reboiler Inlet E 0.0372 0.0306 0.0068 0.0043 0.0078 0.0052

Dischg E 0.0372 0.0304 0.0102 0.0043 0.0087 0.0051
Separator Inlet E 0.0728 0.1921 0.0176 0.0207 0.0124 0.0006

Dischg E 0.0773 0.1947 0.0164 0.0206 0.0124 0.0006
Pump Inlet T -0.0742 0.0150 0.0398 -0.0065 0.0104 0.0051

Dischg T -0.0743 -0.0061 0.0305 -0.0034 0.0100 0.0038

Reboiler Inlet T -0.0184 -0.0044 0.0033 0.0036 -0.0011 -0.0006
Dischg T 0.0278 -0.0053 0.0049 0.0039 -0.0010 -0.0006

Separator Inlet T 0.0166 0.0047 0.0960 0.0006 0.0001 -0.0001
DischS T -0.0010 0.0049 0.0797 0.0006 0.0001 -0.0001

Notes
1. Displacement components are global: I = East 2 = North 3 = Up

24590-G04B-F0001 9 Rev 4 (1/17/2006)

24590-G04B-F00012 Rev 2
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Draft CALCULATION SHEET 24590-PTF-3PS-MEVV-TOu1m Rev. 2Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6.1 5(06

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation of Nozzle Loads

Modal Participation

Mode Hz Mass Participation
Case Num Freq X Y Z Feature
Case8a 1 6.2 0.10 0.09 0.01 Reboller Dischg EW & NS

2 6.8 0.07 0.28 0.01 Separator Inlet NS
3 13.4 0.01 0.28 0.00 Pump Inlet NS
5 20.0 0.00 0.00 0.12 Separator Inlet Vert
6 20.7 0.11 0.01 0.01 Pump Inlet EW

14 47.4 0.00 0.00 0.11
17 63.8 0.22 0.01 0.01
19 85.7 0.00 0.00 0.15
23 161.5 0.00 0.02 0.13
24 183.3 0.12 0.00 0.00

Total 0.83 0.91 0.86
Case8d 1 3.8 0.00 0.12 0.00 Reboiler Dischg NS

3 7.2 0.01 0.55 0.00 Separator NS
4 7.5 0.14 0.02 0.00 Pump EW
5 9.9 0.50 0.00 0.00 Separator EW
8 12.7 0.01 0.19 0.01 Reboller NS

12 18.2 0.00 0.00 0.39 Separator Vert
17 28.5 0.00 0.01 0.13 Reboller Vert
24 71.0 0.01 0.00 0.11 Pump Vert

Total 0.95 0.97 0.92
Case 8e 1 3.9 0.00 0.41 0.00 Reboiler Dischg NS

2 5.9 0.16 0.00 0.02 Reboller Dischg EW
3 13.4 0.01 0.28 0.00 Pump Inlet NS
4 13.6 0.10 0.00 0.00 Separator Inlet EW
7 20.6 0.11 0.01 0.01 Pump Inlet EW

13 38.9 0.11 0.00 0.01 Reboiler Inlet EW
18 57.2 0.12 0.00 0.02
19 62.5 0.14 0.00 0.06
21 93.2 0.00 0.00 0.11
23 105.6 0.00 0.00 0.14

Total 0.89 0.91 0.86
Case 8g 1 3.9 0.00 0.13 0.00 Reboiler Dischg NS

2 5.6 0.00 0.50 0.00 Separator NS
4 6.7 0.53 0.00 0.00 Separator EW

11 18.3 0.00 0.00 0.38 Separator Vert
17 31.7 0.22 0.00 0.00 Reboller EW
19 34.3 0.00 0.19 0.00 Reboller NS
24 792 0.00 0.00 0.28

Total 0.93 0.93 0.89

Notes: Modes shown for participaton > 10%.
Total participation Includes modes not shown.

24590-G04B-F00019 Rev 4 (1/17/2006)

24590-GO4B-F00012 Rev 2 CCN 122811
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CALCULATION SHEET 24590-PTF-3PS-MEW-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15)06

SUBJECT: PT TLP Coupled Structural Analsis for Evaluation of Nozzle Loads

Modal Participation

Mode Hz Mass Participation
Case Num Freq X Y Z Feature
Case 8i 2 7.2 0.01 0.59 0.00 Separator NS

3 7.5 0.14 0.02 0.00 Pump EW
4 9.9 0.50 0.00 0.00 Separator EW
7 12.7 0.01 0.21 0.01 Reboiler NS

12 18.4 0.00 0.00 0.46 Separator Vert
17 28.6 0.00 0.00 0.18 Reboiler Vert

Total 0.95 0.95 0.91
Case 8j 2 7.2 0.00 0.61 0.00 Separator NS

4 9.9 0.50 0.00 0.00 Separator EW
5 11.5 0.21 0.01 0.00 Reboiler EW
7 12.8 0.00 0.19 0.02 Reboiler NS

12 18.4 0.00 0.00 0.47 Separator Vert
17 28.7 0.00 0.00 0.11 Reboiler Vert

Total 0.95 0.96 0.91
Notes: Modes shown for participation > 10%.

Total participation includes modes not shown.

24590-GO4B-F00019 Rev 4 (1/17/2006)

24590-GO4B-F00012 Rev 2 CCN 122811
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D rft CALCULATION SHEET 24590-PTF-3PS-MEVV-T0001, Rev. 2
Forced Circulation Vacuum Evaporator System

BY: E.O. Weiner
DATE:6/15/06

SUBJECT: PT TLP Coupd Structural Analysis for Evaluation of Nozzle Loads

9 References

SCN 24590-PTF-3PN-MEVV-00012. Implementation of parametric study and high pressure steam design
change.

A402 AREVA Doc Id 32-5058402-00 HEP 1 TLP Reboiler Vessel Skid Seismic Qualification
A472 AREVA Doc Id 32-5034472-03, HEP I FPE and TLP Separator Vessel Skids Seismic Qualification
A603 AREVA Doc Id 51-5071603-01, Recirculation Pump Support Arrangement
A647B AREVA Doc Id 51-5048647B-00, WTP 24590-QL-POA-MEW-00001-01-00550, Rev. OOA
SAPVV 24590-WTP-VV-ST-05-004 Rev 1. SAP 2000 Verification and Validation Test Report
SAP Analysis Reference Manual, SAP2000, Integrated Software for Structural Analysis and Design, Version

10.0.1, Computer and Structure, Inc. (CSI), 1995 University Avenue, Berkeley, California 94704 USA.
GTS GTSTRUDL User Reference Manual, Rev 25, Computer Aided Structural Engineering Center, School of

Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta, GA 30332-0355.
B31.3 ASME B31.3-2004, ASME Code for Process Piping.
ECO E.C. Ocoma verbal instructions
00005A Calculation 24590-PTF-SOC-S15T-00005-RevA

24590-GO4B-F00019 Rev 4 (1/1712006)

24590-G04B-FOO012 Rev 2 CCN 122811
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ATTACHMENT #3

FEP & TLP Separator Recirculation Isometrics
And Mid Roller Details
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N
ISO-PZ00212050

FEP-SEP-00001B ATTACHMENT#3 P.13

ISO-PZ00212025
ATTACHMENT#3 pg. 12

ISO-PZ00212000
ATTACHMENT#3 pg.11

SO-PZ00221075
ATTACHMENT#3 pg.10

ISO-PZ00221025
ATTACHMENT#3 pg.9

ISO-PZ00221000
ATTACHMENT#3 pg.'8 FEP-PMP-00009B FEP-RBLR-00001B

FEP (AREA 27)
PROCESS LOOP
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.F0- -| 0~

.N;

,41- 01704 '4p.r F.Ar 46 -- a
NA'Ct PCX"

- FEP-PWf-UliNl NI

14426(-
EL *I i'-

* *1'~~~ 410 IA. IMATErD **. (Mac.~ae 4.aA$.5 )
FOR, SMW Tys, rqpvg+nhlnoj Uj Ifld1-P *LrFTX

4P

AUrAM 10 0.6--N 4qL 5 -C-,00%, r,-47* -A. EL -I I',B.
CETS -V FEP-JWP-IN048

OF flE11011-S 4 $4 OINW..ff L NRom A~6P o rA& fffaat s%
Scoalt, fAT7.4D I'll

GRAD

c

Eto -LOO

4TES -

OR GESERAL NOTES AM LEGEND SEE (1.411,- 0wEE

W 0s-P-0-50-00001001, PAINT CODE N/A CONTENT APLICABLE TO ALARA? m YES L ND

INSULATION TYPE NI A0R NO. -EV.

PART mat

CmafP E ElEP114"

rif
I PIPE. A321 P3631L. Eft 0.3W. -IE

FITTINGS
S EL - 95.k IAN46W38144. NE. &37T
32A lI CPAEM

ILl, maim.

24 8' PPXpCpPE IC

24 2 PFUOVA24LIU24 a W/A

M

LJ
I.-
z-

0
U-

WASTE TREATMENT PLANTI
2435 STEVENS CENTER PLACERICKIAND. WA 9432

CONTRACT W- lE-AC27-~OiRVI4136
11610~ 245w-PTr-I~4EP-UNe4 CONST. WOffic AEA~ 21
P1,1: 245i%-PTf-H6-FEP-H8g@4 ICONST. WORIX AREA: 21

PRETREATMENT FACILITYISOMETRIC

LINE No. FEP-P-00221-SI20-24 PIPE PEC; S120

INS-2ATION1114. N SEIS4IC CAT. EPZ I Z4 P 0-EBYF -ri-2Er-r wO:44:5 L . I 
104011 SIN O DATA (FOR IWO0 ONLY) lEN 0we.ILIN-24-2016 15.14 I.. Cr..td4 JUj4-24-206r. MIS1 POF r&.245PTF-3FfPPZ22WI PLOTTED BY- Igracae PLOT DATE: 06/29/2006 0344:50 ElI 511.1 I0OF1
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z
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- .*, -~

OWO. 24SOWTP-6-0010. PANT CODE NA CONjTENT APPLICABLE TO ALARA?. = YES = No
NS TI TYPE 01 OR NO. REV.

No COPONENT DESCRIPT II.

PIRP SW. C PI TF4EP-Ifl6I

1 . a" X

I POcWIrni10C

I PFOLWO4LIXIUI PFOIIXU49U

4 I WNES1 _00T 11 co

'STRESS REVIEW PRI14T IRE
ACCEPTED NDT ACCEPTEO

0 ACCEPTED W/ COMMENTS O. SUPPORTS ADDED TO MODEL
BY:

kNRqq t WSTI . ATE:

RIV PROTECTION PROJECTWASTE TREAM4NT PL.ANT
2435SENS CENTER ACE *

RICHL.AND, WA 29352

- CONTRACT No, DE-AC27-01RVI4136
PUD. 245W-PTF-HI-FEP-49084 CONST. WORK AREA: 92

PRETREATMENT FACILITY.-
... &,1 - -

NENo. . FEP-PZ-00221-S120-24.
245qe-PTF*

.1 PIPE SPEC; S120

-P3-FEP-PZ@0221025. - 1IlEV*A1 2
nN-UI AI p -/ It 1. .o T m*TV Vim/r 4m RNl OU T I nrr M- 70PA. I III, I ti q YF.. YLhe fl14N N pInrf7l RVI 61-. ff - NI - M
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() E 16011'-$ 1/4' (

;4X3NS N 4241r-: i/I6

K TER .10t NT .- EL. +1'- I/ w

EL *11, rSTRUT. 11DIRECTION SUPPORT.

PEP 5804 r r NOT IN 8R14NWLCON
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I NSII. TIE N liOT IN BRANCH.COHN N 42W -r
SIB CAT SC-I E . ' 3 4 34 &:OPE-1 2 C2 EL +4il -is /8
a LEXMEL 0-I N 424B-O'

OOL"' A EL +1'-76 Il/, SLOPE (KNI 1126

- e ii-T s - .I'-B* N. OF ML. J
II - 11 W. OF COL 10

IIOTES:

2

C.
6
C.

PART --
N CO CCCWQT -ESCRIPTIO - 4011

PIPE
I PIPE. 42T7304/314L. EFV, .1375. 11K 24

PITTIIRN

2 WI.MET A1112438413541.. 6.37'. 9 04451 2403
' $GMD1ET. Ala22.411/4L 11.375--5101 2412

4 EL - q.- LA. I. A4N3/3644L-WX. 8.37' 24

FELag 11TERIM.5 -

-

HOU

I ,

- . .e
.I PIPE SPEC; l2

F I
SEISMic CA

I.. P-M. - ,I Fkr.TH IFT I I q qR WR Wn 1nu YI .1w r~l" nr-"A'7M 1A
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FFW-Il
EL 21-3 1/I V

0

I-.

C-

C3

Li

L)
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-omIN V -1

C 1024"w
N 4336'g -

.21-3 1/16'

N!5 TCAV II
ESSCAT S-I

1i0 .

11

h

_..EL -12-3 3V
--r IL, F Ca.. J.

-3I' C. F Ca.. OI

ECWIT ARE 62

COOs. aEm2

P1F-P3*FU-PZ8S2212S
E 161IN-11 IS/Ir

-423 ' '
EL.VI-15Sn'

i0TES'

t FOR GENERAL NOTES AND LEGEND SEE
OWG. 24TP-WTP-PO-50-0000100t PAINT CCODE RA CONTENT APPLICABLE -TO AL.ARAT (=YES [=NO

INSLLATION TYE IN U NO. REV.

1P_. CW MT DESCIPTION
PPE

I PIPE. A312F34/4L. EI. LIM, IBE
Finflas
0 TRI 41. .14 CEm M - ft I. .

I". NI. . 1 in,

NO . CUO.ENT 01C.IPTION

3 PPSUPT. Tf-PCP-1SS0
4 PIPC SUPT. WIIEWS

* 11.1. IPOIIIL

I 1NC 11 70 IIXCO

24 1'T MPUAEEIWC

24 I PMN! i24@0U

- .S L _ CTELCfpS1 OT ST90C

STRESS REVIEW PRINT IEVi

n ACCEPTED INT ACCEPTED
' ACCEPTED WV CONNENTS SUPPORTS AED TO MCCEL

BY: E

STES.
IASTE MRTtCIRN PRNCT

2435 sTEVENS C TER PLACE U
A A "N 3

CONTRACT No: DE-AC27-01RV4136
P&IT' 245w-PTF-F;-FEP--4 CON$Y. 3C AREA' 62

PRETREATMENT FACILITY
ISOMETRIC

LINE No. FEP-PZ-00221- SI 20-24 PIPE SPEC' S120
ON Fwa A. H- ~a

CN 4-2TWH 7W. e PCUALO LEVS 1 11-1 1-SEISMI9C 2 P EC'c ' '' Da E / 'A -.
LENGTH IF .V. (FOR If ONLY) A CeM ed OCT-I 4-25 16;411 "

Us'I -I Is p I " * .*0 "; P nb I. I ok.I fwIW
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EL '17 -1

0
ATY
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INSULATION TYPE NI LAOR NO. REV.

NOTES:

. FOR GENERAL NOTES AND .EGEND SEE
OW. 24590-WTP-PD-50-0000100t.

PARTS
N_ COGVMEIT DESCIPTON

P I PE

I PIPE. A342TP3I4/314L. EF. .375', WE

FITINGS
2 - 4L L . f 1 4N3P3I4/314L-L 10.371P3 OCC. GRAVLOE

N.S BECHTEL
IREMfS) Ott STK CODE

24 Iv'r PPPCKWIC

24 2 PFWoSxw.
P4 44 .2 W

FEP-JWP-88253

AVbNeS-'ME JU'*E V-60 1k PrmqrtP vt.
Docellas. Eg~iAIt 6 wfr.

IoAYLOC

GMLCGRATLOC q'
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'Il -14 It - " 1

FEP-aaLR-ss'EAA 2 o eQO
a~~~o amw w 'orW '

FEP-f4 -MIIA IW N 4?

a +I?,-*"

ItTMtC 0MM YCT~ IIATEI

RIVER PROTECTION PROECT
WASTE TREATMENT PLAN
2433 STEVENS CENER PLACE L
RICILAO, WA 9 f2

CONTRAC NR.T.6 B No: DE-C2S. OIRVA4 1C.. . . . . . . . . . . . .CT.. . . . . . . . .:. E- -- 6-.

PRETREATMENT FACILITY
ISOMETRIC

IDWG 245ql0-PTF-P3-FEP-PZ0021200 RV A
INSULATION T7. I I 
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LENGTH (FT.) NO DATA (FO IW -te A-e 116 p-ec fen-4 le pde Plt ft 1 0m dme 16"

F i

Ce x z

24 Ns--

TRESS AMLYSD DAT

0
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t.na: No. FEP- P2-00212- S1 20- 24 IPIPE sPEo S1 20

SEISMIC CAT SC-I
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uArwo TY

24 rT wePCSR.11AC
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I
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STRESS REVIEW PRINT REV
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STRESSANALYST' DATE:

RIVER PROTECTION PROJECTWASTE TREATMENIT PLANT
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RICHLAND. WA 29352

CONTRACT.No: DE-AC27-0RV14136

P10: 2459-PIVF 14-EP-MI & CONST. WORK AREA- 2R

NOTES. OREN OPRETREATMENT FACILITY
O. FOR ENET SD LEGEND SU. ISOMETRIC
2. Stt MW. 24590-BO-C2-I2T-OOOO2 FOR CONVERSION PAINT CODE NI - CONTENT -APPLItAII.E To. ALARAT MZ]ES =NO

FRFOMN FT FAILT EV 1M REV. MR1.NE. FE P-PZ-0021.2-Si 26-24 PIPE SPECl S120
RO T FCLTYEEAIONS TO SIR~ ELEVATIONS._ - A O

PW FACILITY ELEVATION OD0'EDUALS ITE . IgJIATION TypE I ANN.RV IEN.FPP-92.-LZ-4PP PE IC
ELEVATION 67&. -NSULATION TH. QUALITY LEVEL OL-I SEISMIC CAT. scis D 24590-PTFP34EPPZ00212025 .A

-P OR S ON JN-2-24I3' . P1 T"2N296P-.FEPP2IZ22 PLOTTED BY- kahuber PLOT DATE- O/27/2005 10-.53 AL SHT.I Of I

U*..I-1 for* ploA, 1.11M P'i" A,14 £100
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NOT KC.CONN

E 03/2'

-. ' ..

24 X2'R NO
ORIENTATION DIRECTION
N 1. -0 1.91 E

CONT. ON
PTF-P3-F -P2NI74825

I 4237'-1 1/2'
EL *23-2 5/16

*-.8 . OF COL. J I
CW-8 5/V I OF COL. 1N

- ktsul TV? 1 r
I SU M C EL +17'-11 11/16'

0 LEVEL QL-1

CF-FEP-R5093

CONT. ON
PTF-P3-FEP-PZ.B212625 -
E I 61'-5 15/I6'
N 422$' - F-I

FL +111. 3/8- EL 17'-4 3/8

NOTES:

() 1. FOR GENERAL NOTES AND LEGN SEE
EDO. 24590-WTP-P-s0-0000OT.

FFW-82
EL 23'-8 1/2'

PAINT CODE NA CONTENT APPLICALE TO ALARA? fO Es = NO
INSULATION TYPE Ni AiR-No. - - REY.

IISSATION THK I a IQUALITY LEVEL I D-I I ESI A.IS-

NART
Nol CO9PONENT DESCRIPTION

I PIPE, A312TP394/314L. eFX &377. SK
* FITTINGS

T4, n W &1. BS
-2I7oO '1joV e EO El5

A4I3II3041334L-A~ &* Lk owS.NV

PAT?
CO MIOIN1 ESCSIPTIDN

IPPORT,
4 PIPE OwL.P ?TFFEP-MM543

24
I PLW4UATI FAXO.

NI. *NCHMEI
I IM09S) OTY STE CODE

L.J

z

C,2

.

STRESS ANALYST:

RIVER PROTECTIO14 PROJECT
-, WASTE TREATMENT PLANT

S 2435 STEVENS CENTER PLACE U.
RICIANO. WA $0302

CONTRACT No. DE-AC27-OIRV14136-
PIdO: 2459-PTF4-FEP-9 4 CONST, WOWK AREA, 2

PRETREATMENT FACILITY
ISOMETRIC

LINE No. FEP-PZ-0Z 2-SI 20-24 | PIPE SPEC: S120
ISIS 6

- - , F .
L-NW wR Cfamt-avT20 am. I/ a& I) PCF Fit usTW.usaa~ COMi -- CiC'TeleFEB PLTE Y km PO AE 20/05 0:84 M- O

Page V-131

24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

- STRESS REVIEW PRINT I REY
I] L ACCEPTED - I W NOT ACCEPTED
I U ACCEPTED W/ COMIMENTS I SUPPORTS ADDED TO MODEL

I-

CL

l

By,

*

o

DAME - -- ,

O 24590-PTF-P3-FEP-PZ02;059

f i- . .

M i 11' PPPCX08.128C



24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

TLP-SEP-00001

ISO-PHO1391099
ATTACHMENT#3 pg.19

ISO-PHO1391001
ATTACHMENT#3 pg.18

ISO-PH01384001
ATTACHMENT#3 pg.17

ISO-PH01384002
ATTACHMENT#3 pg.16 TLP-PMP-00001 TLP-RBLR-00001

ISO-PHO1384000
ATTACHMENT#3 pg.1 PROCESS LOOP

INFORMATION ISO
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_______CONTRACT No: DE-AC27-01RV135

NOTES'

t. FO GNERAL NOTES AND LEGEND SEE
OWO. 2459D-PTF-P3-P36T-IDOD.

2. SEE OW0. 24,590-BOF-C2-C2T-DOD2 F OR CONVERSION
FROM Pf FACILITY ELEVATIONS TO SITE ELEVATIONS.
PTF FACILITY ELEVATION 0-0' EOIALS SITE
ELEVATION 67W-D'.

LENACTA (TAN 04 AAE lE IT ID Cold

OUALITY
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PAINT CODE CONTENT APPLICABLE 10 ALARA? (-YES _NO

INSULATION TYPE NI ADR NO. REV.
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PRETREATMENT FACIL1TY
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3 MCC I WAT=O

AREA: 17
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________________ 1 - 6.i INOITNI.
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NOTES:

SFOR R AL NO TS LN LEE SEE
DWO. 2590-PTIF-PS-36-lO
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PT AILITY ILCY.ATION 0-O' OWIJ SITE
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EVEL

PAINT CODE CONTENT APPLICABLE TO ALARA? [7YES =IND
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STRESS REVIEW PRINT I EV

O ACCEPTEO 0 INOT ACCEPTE
0 ACCEPTED W/ COMMENTS ISUPORTS ADDED TO MODEL

STRESS ANAL.YST- EA
RIVER PROTECTION PRIOJECT
WASTE TREATMIENT PLANT

C 43 TER PLACE243 STEVENS CINTER-C -ACE

rftnaICHLAW WA. nF v 
2

CONTRAA.PP- C T461 No E-C27-O ESIR A'413

PRETREATMENT FACILITY
ISOMETRIC

LE wo. TLP-PH-01384-Si20-.24
IL- SEISMIC CAT. ISC-I I

PIE SPECA S1 20
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STRESS REVIEW PRINT REV
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24" Mid Roller Assembly.
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24" Mid RoUer Assembly.
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24590-PTF-3PS-MEVV-TOOO1, Rev. 2
Forced Circulation Vacuum Evaporator System

ATTACHMENT # 4

Attached tables show the design load requirements for forces and moments applied to piping
nozzles on separator vessels, reboilers, and condensers.

The direction of the listed forces and moments for vertical nozzles into the equipment head are
provided in global coordinates (X = North/South, y = vertical, and z = East/West - Vessel 0*
defined as North).

The directions of the listed forces and moments for horizontal nozzles into the equipment shell
are provided in local coordinates per 24590-WTP-3PS-MVOO-TOOOI.

Page V-140



24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

f

FEP-SEP-00001A SC-:

Note:

T Ael I CCN 124031

*V = vertical head nozzle - values are x = North/South, y = vertical, z = East/West (global coordinates), Vessel 00
defined as North
"H = horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MV00-T0001 Rev 2, Appendix A
(local coordinates)

Nozzle Nozzle Orientation DeIgn Loads (Force In Ibs, Moment In ft-b)
Number Size (in) W Load Case Fx Fy FziM

Weight 15 20 15 20 20 20
N01* I H Seismic 30.: 20 30 37 55 55

Thermal 10 10 10 10 20 20
We'ght 15 20 15 20 20 20

N02 I H Seismic 30 20 30 37 55 55
Thermal 10 10 21 10 39 20
Weight 15 20 15 20 20 20

N03* I H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weight By Vendor By Vendor By Vendor By Vendor

N04 30 H Seismic By Vendor By Vendor B Vendor d By Vendor By Vendor
Thermal By Vendor By Vendor By Vendor B Vendor By Vendor By Vendor
W ht 50 60 50 75 75 75

NOS 2 H Seismic 106 70 106 158 237 237
Thermal 30 38 40 68 80 80
Weight 15 20 15 20 20 20

N07 1 H Seismic 30 20 30 37 55 55
Thermal 10 12 10 10 20 32

eight 15 20 15 20 20 20
NOB I H Seismic 30 20 30 37 55 55

Thermal 10 10 10 10 20 20
We gt 15 20 15 20 20 20

N09f 1 H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Wight Later Later Later Later Later Later

N10W 24 v Seismic Later Later Later Later Later Later
Thermal Later Later Later Later Later Later
Weight Later Later Later Later Later Later

NW1' 24 H Seismic Later Later Later Later Later Later
Thermal Later Later Later Later Later Later
Weight 90 242 90 257 161 398

N13 4 H Seismic 626 712 626 2220 3330 3330
Thermal 80 70 110 270 540 540
We-ht 50 64 50 75 75 188

N14 2 H Seismic 106 189 106 158 237 593
Thermal 86 33 46 94 154 80
Weight 50 so 50 75 75 88

N17 2 H Seismic 106 106 106 158 237 254
Thermal 159 30 67 40 236 80.
Weight 15 20 15 20 20 20

N19 1 H Seismic 33 29 55 37 55 55
L Thermal 16 13 25 10 20 20

i. Values to be provided later upon completion of piping analysis.
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24590-PTF-3PS-MEVV-TOOOI, Rev. 2
Forced Circulation Vacuum Evaporator System

FEP-SEP-00001A SC-I : CCN 124031

Note:
*V = vertical head nozzle -values are x = North/South, y = vertical, z = East/West (global coordinates), Vessel 0*
defined as North
"H = hodzontal shell nozzle - values are per axes shown In 24590-WTP-3PS-MVO-T0001 Rev 2, Appendix A
(local coordinates)

Nozzle Nozzle OrIentation D gn Loads fomeIn lbs Moment In f-lb

Number Size (in) I H") Load Case XF FY Fz MX ML
Weht 15 20 15 20 20 20

N21 1 H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20

Weiht 15 20 15 20 20 20
N22 1 H Seismic 30 21 30 37 55 55

Thermal 10 21 10 10 20 20
W- 15 20 15 20 20 20

N23 I H Seismic 30 23 30 37 55 55
Thermal 10 10 10 10 20 20

Weiht 15 20 15 20 20 20

N24 1 H SeIsmic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20

Weight is 20 15 20 20 20
N25 I H Seismic 30 23 30 37 73 55

Thermal 10 10 10 10 20 20

-ht 15 20 15 20 20 20

N27 I H Seismic 30 20 30 37 56 55
Thermal 10 10 10 10 20 20
W- 15 20 15 20 20 20

N284 I H. Seismic 30 20 30 37 55 55
Thermal 12 10 10 10 20 20

WiF = Manway anway MMWMy Ma na
N30 24 Manway Seismic Man Ma M Manway Manway Ma

- -armThermal n Manway Ma Ma a

N32 We' ht 15 20 15 20 20 20

Spare I H seismic 30 20 1 30 37 55
pThermal 10 10 10 10 20 20

$Nozzle loads for these bubblers due to hydrogen accumulation are not available and will be provided
later.

1. Values to be provided later upon completion of piping analysis. Page V-142
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24590-PTF-3PS-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

FEP-SEP-00001 B SC-1 :

Note:

TAO -1 A CCN 124032

*V = vertical head nozzle - values are x = NorthlSouth, y = vertical, z = East/West (global coordinates), Vessel 00
defined as North
**H = horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MV0-T000I Rev 2, Appendix A
(local coordinates)

Nozzle Noale Orientation DSIgn LOd J (Force in I Moment In ft-b) I
Number Size (in H" Load Case Fx Fy I Fz - my af

Weight 15 20 15 20 20 20
N01+ I H Seismic 30 20 30 37 55 55

Thermal 10 10 10 10 20 20
Weight 15 20 15 20 20 20

N024 I H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weiht 15 20 15 20 20 20

N03X 1 H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weight By Vendor By Vendor yendor Vendor Vendor

N04 30 H Seismic By Vendor VendorBy Vendor By Vendor yVendor Vendor
Thermal By Vendor By Vendor By Vendor By endor
Weight 50 60 50 75 75 75

N05 2 H Seismic 106 70 106 158 237 237
Thermal 30 30 40 40 80 80
Weight 15 20 15 20 20 20

N07 I H Seismic 33 20 30 37 55 55
Thermal 10 20 10 10 20 48
Weight 15 20 15 20 20 20

N08F 1 H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weight 15 20 15 20 20 20

N09* I H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Welht Later Later Later Later Later Later

N10' 24 V Seismic Later Later Later Later Later Later
Thermal Later Later Later Later Later Later
WOW Later Later Later Later Later Later

N11' 24 H seismic Later Later Later Later Later Later
Thermal Later Later Later Later Later Later
Weght 90 215 90 257 161 347

N13 4 H Seismic 626 418 626 2220 3330 3330
Thermal 80 70 116 407 540 540
Weight 50 64 50 75 75 142

N14 2 H Seismic 106 70 106 201 237 237
Thermal 69 33 40 70 118 80
Weight 50 60 50 75 75 80

N17 2 H Seismic 106 70 106 188 237 237
Thermal 158 30 53 40 298 80
Weight 15 20 15 20 20 20

N19 I H Seismic 39 20 38 37 55 55
1 Thermal 14 10 15 10 20 20

1. Values to be provided later upon completion of piping analysis.
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Forced Circulation Vacuum Evaporator System

FEP-SEP-00001B SC-I : TA 1.E 65 ( c +. ')

Note:
*V = vertical head nozzle - values are x = NorthlSouth. y = vertical, z = East/West (global coordinates). Vessel 00
defined as North
"H = horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MV00-T000I Rev 2, Appendix A
(local coordinates)

Noazle Nozzle Orientation Dsgn Loa d(Forwen IlbsMoment In ft-Ib)
Number Siz W H"L Load Case x FYF - x y

Wet 15 20 15 20 20 20
N214 I H Seismic 30 21 30 37 55 55

Thermal 10 10 10 10 20 20
W'gt 15 20 15 20 20 20

N22 1 H Seismic 30 20 30 37 55 55
Thermal 10 20 10 10 20 20
W'ght 15 20 15 20 20 20

N23 I H Seismic 30 21 30 37 55 55
Thermal 10 10 10 10 20 ,20
Weight 15 20 15 20 20 20

N24 I H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weight 15 20 15 20 20 20

N25 I H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weight 15 20 15 20 20 20

N27 4  I H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
W't 15 20 15 20 20 20

N28 1 H Seismic 30 20 30 37 55 55
Thermal 10 10 10 10 20 20
Weight Ma Ma Manway Manway M Ma

N30 24 Manway Seismic Mawa Ma M M y Manway Manway
Thermal Manway Ma Mamay Manway Manway Manway
Weight Is 20 15 20 20 20

N32 1 H Seismic 30 20 30 37 55 55
Spare Thermal 10 10 10 10 20 20

Nozzle loads for these bubblers due to hydrogen accumulation are not available and will be provided
later.

1. Values to be provided later upon completion of piping analysis.

CCN 124032

- , I V

301/j
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Forced Circulation Vacuum Evaporator System

TLP-SEP-00001 SC- : TkPtm .5
Note:
*V = vertical head nozzle -values are x = North/South, y = vertical, z = East/West (global coordinates), Vessel
0 defined as North
**H = horizontal shell nozzle -values are per axes shown in 24590-WTP-3PS-MV00-T0001 Rev 2, Appendix A
(local coordinates)

Nozzle Nozzle Orientation Load Design Loads (Force In lbs Moment In ft-b)
Number Size in 4 I H* Case FX Fy Fz M y MY MZ

Weight 15 20 15 20 20 20
N01 H Seismic 69 21 30 37 55 69

Thermal 20 37 20 33 30 55
Weight 15 24 15 20 20 25

N02 I H Seismic 117 28 46 43 55 117
Thermal 20 10 20 20 30 30
We4ht 15 20 15 20 20 23

NO3 I H Seismic 60 26 30 37 78 60
Thermal 20 10 20 20 30 30
We ht

N04 30 Vendor Seismic Vendor Vendor Vendor Vendor Vendor Vendor
Therma
Weight 15 20 15 20 20 20

N07 I H Seismic 30 20 30 37 55 55
Therma 20 13 20 20 30 30
Weight 15 28 15 29 20 49

N08 I H Seismic 64 32 30 42 59 64
_Therma 20 12 20 20 30 30

We ht 15 21 is 20 20 42
N09; 1 H Seismic 89 33 64 37 145 89

Thermal 20 10 20 20 30 30
Weight

N10 24 V Seismic Later Later Later Later Later Later
Thermal
Weight

N11 24 H Seismic Later Later Later Later Later Later
Thermal
Weight 87 281 87 216 142 748

N13 4 H Seismic 1722 541 274 878 1320 1722
Thermal 150 246 200 480 950 950
Weight 50 60 50 75 75 89

N14 2 H Seismic 162 70 106 158 237 237
Thermal 115 40 60 70 130 130
Weight 50 60 50 75 75 75

N17 2 H Seismic 106 70 106 158 237 237
Thermal 136 81 60 75 130 130
Weight 15 20 15 20 20 20

N19 I H Seismic 30 20 30 37 55 55
Thermal 20 10 20 20 30 30

2 of 3
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24590-PTF-3P-MEVV-TOO01, Rev. 2
Forced Circulation Vacuum Evaporator System

TLP-SEP-00001 SC-1 : -rUC b C c-QrrT. ) CCN 139984

Note:
*V = vertical head nozzle - values are x = North/South, y = vertical, z = East/West (global coordinates), Vessel

0 defined as North
**H = horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MVO-T0001 Rev 2, Appendix A
(local coordinates)

Nozzle Nozzle Orientation Load Des In Loads (Force In lbs, Moment In ftb
NumberSize n X I* Case Fx Fy Z X my MZ

W T 20 15 20 20 20
N21 I H Seismic 30 20 30 37 55 55

Thermal 20 10 20 20 30 30

Wht 15 20 15 20 20 20
N22 I H Seismic 30 20 30 37 55 55

Thermal 20 12 20 20 30 30
Wei-ht 15 20 15 20 20 20

N23 I H Seismic 30 20 30 37 55 55
Thermal 20 23 20 20 30 30
Weht 15 20 15 20 20 36

N24 I H Seismic 77 26 34 37 85 77
Thermal 20 11 20 20 30 30
W'h 15 20 15 20 20 20

N25 1 H Seismic 41 20 30 37 62 55
Thermal 20 10 20 20 30 30

Iht 15 20 15 20 20 20
N271; 1 H Seismic 30 20 30 37 55 55

Thermal 20 15 20 20 30 30
Wght 15 20 15 20 20 20

N28- I H Seismic 30 20 30 37 55 55
Thermal 20 10 20 20 30 30

Nozzle loads for these bubblers due to hydrogen accumulation are not available and will be provided
later.

Page V-146
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Forced Circulation Vacuum Evaporator System

TA - 4
PRELIMINARY Nozzle Loads on Non-Black Cell Vessels Designated as SC-I

Pipe Size Load Type
Fx (1b)

Forces
Fy (1b) Fz (Ib)

Moments
Mx (ft-lb) I My (ft-lb) I Mz (ft-lb)

I in Weight 15 20 15 20 20 20
1 in Seismic 45 30 45 56 83 83
1 in Thermal 30 26 40 38 77 77

1-1/2 in Weight 35 45 35 40 40 40
1-1/2 in Seismic 90 60 90 137 206 206
1-1/2 in Thermal 64 56 86 96 192 192

2 in Weight 50 60 50 75 75 75
2 in Seismic 159 105 159 237 356 356
2 in Thermal 114 100 152 169 337 337
3 in Weight 69 111 69 158 99 99
3 in Seismic 323 215 323 935 1401 1401
3 in Thermal 228 203 305 664 1330 1330
4 in Weight 116 186 116 288 180 180
4 in Seismic 548 365 548 1755 2640 2640
4 in Thermal 393 350 524 1260 2520 2520
6 in Weight 279 446 279 797 498 498
6 in Seismic 1326 885 1326 4845 7275 7275
6 in Thermal 980 872 1310 3580 7160 7160
8 in Weight 311 497 311 988 618 618
8 in Seismic 1467 980 1467 5895 8835 8835
8 in Thermal 1190 1060 1590 4800 9590 9590
10 in Weight 351 561 351 1880 1180 1180
10 in Seismic 1635 1092 1635 11010 16500 16500
10 in Thermal 1270 1130 1690 8500 17000 17000
12 in Weight 485 776 485 2710 1700 1700
12 in Seismic 2265 1515 2265 15750 23700 23700
12 in Thermal 1780 1580 2370 12400 24800 24800
14 in Weight 581 930 581 3320 2080 2080
14 in Seismic 2700 1800 2700 18900 28350 28350
14in Thermal 2140 1900 2860 15000 30100 30100
16 in Weight 729 1170 729 4170 2610 2610
16 in Seismic 3420 2280 3420 24150 36300 36300
16 in Thermal 2800 2490 3730 19800 39500 39500
18 in Weight 911 1460 911 5070 3170 3170
18 in Seismic 4230 2820 4230 30000 44850 44850
18in Thermal 3550 3160 4730 25200 50300 50300
20 in Weight 1120 1790 1120 6310 3950 3950
20 in Seismic 5100 3405 5100 35850 53700 53700
20 in Thermal 4440 3950 5920 31200 62400 62400
22 in Weight 1340 2150 1340 7300 4560 4560
22 in Seismic 6045 4035 6045 42150 63300 63300
22 in Thermal 5430 4830 7240 37900 75800 75800
24 in Weight 1570 2510 1570 8510 5320 5320
24 in Seismic 7065 4710 7065 48600 73050 73050
24 in Thermal 6560 5840 8750 45200 90400 90400
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TABLE 5: FEP/TLP Reboiler Steam Design Nozzle Loads

Reboller Vessel ID Nozzle Calculation Number Load Reboiler Steam Nozzle Design Loads
Number Number Case Fx (lb) Fy (lb) Fz (lb) Mx (ft-lb) My(ft-lb) J Mz (ft-lb)

WT01 55 -1500 -238 -5750 4974 -5670
FEP-RBLR-00001A N03 24590-PTF-P61C-FEP-00015 CC 6023 8655 1823 11131 2714 2101

THRM01 -318 -261 -211 -6381 52891 510

WTO1 -16 -1036 93 -1029 343 246
FEP-RBLR-00001 B NO3 24590-PTF-P61C-FEP-00015 OCC 5761 15950 1181 10124 4741 3286

THRM01 -1285 10691 -73 -1230 1208 1243

WT01 -174 3798 -70 -285 896 6518
TLP-RBLR-00001 N03 24590-PTF-P61 C-TLP-00007 OCC 3283 3484 3728 15635 2205 5629

THRM01 -2071 5003 253 3144 -53 6870

NOTES:
* Load direction per 24590-WTP-3PS-MV000-T0001, APPENDIX A.
+ Tabulated loads are from ME101 analyses results with 25% increase factor for design purposes.
* Seismic loads considered the new ISRS, 5% damping and Modal Sum by CQC. Applied FP is unity.
** Ref. CCN 110509
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ATTACHMENT #5

Design Concepts

Page V-149
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Design Concepts 24590 FTP 3P3
T0001, Rev, 2
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24590-PTF-3PS-MEVV-'fOOO v 2

Assumptions
- Top of concrete pad elevation will be 1 '-4"
- Concrete pad will be rigid, e.g. 33 hz

- Bottom of Pump and Reboiler frames/top of
remote interface will be 2'-2". With the exception
of the FEP and TLP Reboilers, which will be
2'-2 5\16".

- AREVA will qualify Structural steel between 1'-
4" and 2'-2", BNI will be responsible for
remotability interface and fabrication drawings.
Structural members will be same size as Reboiler
and Pump frames or larger, see attached.

- There will be two 4" Dowel Pins per frame
(opposing corners) as shown on drawings which
will take the sheer loads.



Area 17 (T LP)
Design Concepts

24590-PTF-3PS-MEVV-T*, Rev. 2
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TLP

Guide supports at face ot hot cell wall Guide support on back idof wall Grayloc hub.

24590-PTF-3PS-MEVV-TOOOI, Rev. 2
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0'-0" (face of wall) TLP Layout
24590-PTF-3PS-MEVV-TO*, Rev. 2
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5'-0"

Nort
Cell
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Sl'-O"
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12'-2.25" (bottom of pump flange)

8'-1l1"
- - 8'-4.75"

Note: This support is not
required for remotability
and may be removed if
allowed by analysis.

-I- ' .
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SC-I/II Seismic Analysis Qualifilion and FEA Repiort Check List

Required Data Source Reference
Applicable Section of

Seismic Onalification Report
1 Identification and Description of Equipment
1.1 Equipment Tag Number or other identification that 24590-WTP-3PS-SS90-TOOO1 §7.1.2(a)

uniquely defines the equipment
1.2 Identification of safety functions of the equipment that 24590-WTP-3PS-SS90-T0001 §7.1.2(d)

must be provided during and after a design basis 24590-WTP-3PS-MVOO-T0002 §7.3.1
earthquake (DBE) Equipment specification and/or data sheet

1.3 Identification and description of the parts or features of Equipment specification and/or data sheet
the equipment that perform the safety functions and are 24590-WTP-3PS-MVOO-T0002 §2.2.4
therefore required to resist the DBE (this includes DOE-STD-1020-94 §1.4 (page 1-7) and
identification of Seismic Categories of relevant §C.8 (page C-65)
components or parts of the equipment)

1.4 Identification of basic material properties, key 24590-WTP-3PS-SS90-TOOOl §7.1.2(c)
dimensions, and physical configuration of the equipment,
including reference to design drawings/documents
(including revision designation) that are used to control
the design/configuration of the equipment

2 Description of Analyses and Methodology
2.1 Reference to governing code(s) that specify ultimate or Equipment specification and/or data sheet

yield values (code allowable strength or stress levels) 24590-WTP-3PS-SS90-TOOO1 §7.1.2(e)
24590-WTP-3PS-MVOO-T0002 §2.2.4
DOE-STD-1020-94 §2.3.2 (page 2-12)

2.2 Identification of the code-defined strength or stress levels 24590-WTP-3PS-SS90-T0001 §7.1.2(e)
used in the analyses (the capacity of the equipment based 24590-WTP-3PS-MVOO-T0002 §2.2.4
on code ultimate or yield values) DOE-STD-1020-94 §2.3.2 (page 2-12)

2.3 Definition of the seismic loads (earthquake loadings) 24590-WTP-3PS-SS90-TOOOI §7.1.2(e)
used in the analysis (e.g., in-structure response spectra) DOE-STD-1020-94 §1.4 (page 1-7), §2.2

(page 2-4), §C.8 (page C-65)
24590-WTP-3PS-MVOO-T0002 §2.2.4

2.4 Identification of equipment aging processes (e.g.,
corrosion, erosion, radiation, vibration/thermal fatigue,
etc.), documentation or reference to documentation of
these affects on material properties over the design life of
the equipment, and evidence that the equipment will
continue to provide its safety functions during and after a
DBE at the end of design life

Equipment specification and/or data sheet
24590-WTP-3PS-SS90-TOOOI §2.3
IEEE Std 344

24590-PTF-3PS-MEVV-TOOOI, Rev. 2
Page V- I )
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SC-I/II Seismic Analysis Qualifiton and FEA Report Check List

Required Data

3.3 Description of how the analyses address the distribution
of resulting seismic-induced inertial forces and
evaluation of the load path(s)

Source Reference

24590-WTP-3PS-SS90-T0001 §7.1.2(g)
24590-WTP-3PS-MVOO-T0002 §2.2.4
DOE-STD-1020-94 §2.2 (page 2-4)

Applicable Section of
Seismic Qualification Report

3.4 Description of method used to combine seismic and non- Equipment specification and/or data sheet
seismic loads (using code-defined load factors) and to 24590-WTP-3PS-SS90-T00 § 5
compare the result with code-defined strength or stress 24590-WTP-3PS-MVOO-TO002 §2.2.4
levels to confirm the design is adequate DOE-STD-1020-94 §2.3.2 (page 2-12)

3.5 Identification of relative seismic anchor motion (SAM) 24590-WTP-3PS-SS90-TOOOI §7.4
between equipment and interconnected piping 24590-WTP-3PS-MVOO-T0002 §2.2.4

DOE-STD-1020-94 §2.2 (page 2-6) and
§2.4.1 (page 2-19)

3.6 Identification of reaction loads on connecting structural 24590-WTP-3PS-SS90-T000I §7.2
supports and piping (individual loads as well as load
combinations)

4 Quality Assurance
4.1 Signature of responsible engineer who performed the 24590-WTP-3PS-MVOO-T0002 §2.2.4

calculation NQA-1-1989
DOE-STD-1020-94 § 1.4 (page 1-7) and
§C.8 (page C-65)

4.2 Signature of engineer(s) who checked the calculation for 24590-WTP-3PS-MV0O-T0002 §2.2.4
numerical accuracy, and theory and assumptions NQA-1-1989 Supplement 3S-1

DOE-STD-1020-94 § 1.4 (page 1-7) and
§C.8 (page C-65)

4.3 Description of theory (analytical method) and NQA-I-1989 Supplement 3S-1
assumptions used in the seismic analyses 24590-WTP-3PS-SS90-TOOOI 7.1.2(g)

4.4 Description of computer program(s) used in the analyses, 24590-WTP-3PS-SS90-T0001 §7.1.2(g)
including model(s) used, input values, and output results 24590-WTP-3PS-MVOO-T0002 §2.2.4
calculated by the computer program NQA-1-1989 Supplement 3S-1

_ DOE-STD-1020-94 §C.8 (page C-65)
4.5 Printout of output of computer analyses, including

signature of responsible engineer who performed the
computer analyses on first page of output

24590-WTP-3PS-MVOO-T0002 §2.2.4
NQA-1-1989 Supplement 3S-I
DOE-STD-1020-94 §C.8 (page C-65)

24590-PTF-3PS-MEVV-TOOO1, Rev. 2
Page V-I.SA



ll l~llll i 11111l i i 11
R10756965

IS$UED BY
RPP.WTP PDC

RIVER PROTECTION PROJECT - WASTE TREATMENT PLANT

ENGINEERING SPECIFICATION

FOR

Cesium Nitric Acid Recovery Forced Circulation Vacuum Evaporator System

Content applicable to ALARA? Yes M No 
Quality Level

ADR No. ne
24590-PTF-ADR-M-03-011 0O Cotac o

NOTE: Contents of this document are Dangerous Waste Permit affecting.DEA2OIV43

4 E LB. Makadia * Ehlinger Roke

4 E k- i-w . JulyAt

3 4/01/05 J. Hickman K. Pandey R. Steve N/A G. Warner R. Smith

2 4/22/04 J. Hickman G. Butt J. Julyk N/A G. Warner S i

1 7/17/03 J. Hickman G. Butt R. Stevens N/A G. Warner S. rabowsa

0 7/2602 J. Hickman C. Morley S. Kirk NEA G. Warner M. Hoffmanf

REV DATE BY CHECK REVIEW E&NS QA DPEM

SPECIFICATION No. 4
2459O-PTF-3PS-MEVV-TOO0

2 4

Best Available Copy
Page i

24590-GO4B-F00009 Rev 10 (12/15/2005) 
Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Revision History

Revision Reason for Revision

0 Issued for Procurement

For bid only

I Issued for Procurement

Total revision

2 Issued for Purchase

Incorporated Design Change:

24590-PTF-3PN-MEVV-00003 with revision of section 2.1.2 for clarification.

3 Issued for Purchase

Incorporated Design Changes:

24590-PTF-3PN-MEVV-00002 with section 2.3.1.24 and Appendix H deleted.

24590-PTF-3PN-MEVV-00008 with the following additional revisions

1. Revised section 1.2.1 to add CNP-SKID-00006

2. Revised section 1.2.12 for clarification of Seller's responsibility

3. Rephrased section 1.3.12 for clarification

4. Moved section 1.4.24 to section 1.4.31

5. Revised section 3.1.27 to change "Appendix F" to "Appendix I"

6. Revised section 3.1.28 to clarify the scope of responsibilities for Buyer and Seller

7. Revised section 3.1.29 to clarify the reboiler design requirements

8. Revised section 3.6.2 to clarify the Seller's responsibilities

9. Revised section 3.6.7 to provide accuracy requirement

10. Moved section 3.7.11 to section 3.7.20

11. Revised section 3.7.12 to add reboiler tolerance requirements

12. Revised section 3.17.9 to delete "over the complete vessel height" at the end of the 40
sentence

13. Revised section 3.18.3.2 to add support frame assembly & rephrase the requirement

14. Revised section 7.1.6 to add support frame assembly

4 Incorporated Design Changes:

24590-PTF-3PN-MEVV-000 11

24590-PTF-3PN-MEVV-00013 with revision of 3.4.3.3 for clarification.

24590-PTF-3PN-MEVV-00016 with the following revisions

1. Revised section J8b of appendix J to remove digitized data verification requirements that is
no longer applicable.

2. Revised section J5.2 of appendix J to add "or greater" at the end of the sentence for
clarification.

24590-PTF-3PN-MEVV-00020

24590-WTP-SDDR-M-06-00150

Page i
Ref 24590-WTP-3DP-GO4B-0004924590-G04B-F00009 Rev 10 (12/15/2005)



24590-PTF-3PS-MEVV-T0002, Rev 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Revision Reason for Revision

24590-WTP-SDDR-ML-05-00264 with revision of 4.2.8 to allow threaded and fitting outside of
black cells.

Deleted Appendix F and all internal references that are no longer needed.

Revised Section 1.2.1 to add "CNP-PMP-00002" for clarification

Revised Section 1.2.6, 3.4.3.1, 3.7.13 to remove low-pressure steam information which is no longer
applicable

Revised section 1.2.12 to indicate that seismic information is provided in Appendix J

Revised section 1.2.14 to correct steam supply information

Deleted section 1.3.26 to correct Buyer's scope of work.

Revised section 1.4.9 to delete outdated acceleration values.

Revised sections 1.4.11, 1.4.13, 1.4.15, 1.4.16, 1.4.18, 1.4.24, 1.4.25, 1.4.28, 1.4.29, & 1.4.32 to
correct definitions

Revised sections 1.6.1 and 2.1.2 for clarifications

Revised sections 2.2.6 and 2.2.15 to be consistent with SRD.

Revised section 2.2.25 to correct typos

Added sections 2.2.31, 2.2.32 and 2.2.33 for references

Added sections 2.3.1.2 from 24590-PTF-3PN-MEVV-00002 which was erroneously deleted in Rev.
2 of this specification

Revised sections 3.1.5, 3.1.26, 3.1.27, 3.1.29, 3.4.2.1 - 3.4.2.4, 3.6.1, 3.7.1, 3.8.1, 3.9.1, 3.9.10,
3.11.1 to remove Appendix F reference which was deleted

Revised sections 3.1.21 to remove attachments in section 2 of the MR which was deleted.

Added 3.12.13 to incorporate 2" drain nozzle inlet to reboiler steam condensate vessel from
desuperheater

Revised section 6.6.3 to clarify the weld acceptance criteria.

Revised Section 7.2 to clarify that the stimulant test using non-radioactive cesium is not required.

Revised 3.2.4 to correct typos.

Revised section 11.2 to clarify design stress/seismic report submittal requirements.
Revised sections 3.7.20, 3.8.5, 3.9.5, 3.10.12, and 3.11.13, to correct nozzle loading requirements.

Revised section 3.14.3 to clarify seismic analysis requirements
Revised section 4.2.12 to include table header and correct typos.
Added Appendix K to provide location of the 2-inch inlet drain nozzle on the reboiler steam
condensate vessel.
Revised Appendices B and C to correct steam supply conditions.
Revised Appendix I to add a note for clarification regarding QL-1 and QL-2 used by Seller.

Page iii
24590-GO4B-F00009 Rev 10 (12/15/2005) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Contents

S Scope.......................................................................................................................................4

1.1 Project Description and Location ..................................................................................................... 4

1.2 Equipment, M aterial, and Services Required.................................................................................. 4

1.3 W ork by Others....................................................................................................................................10

1.4 Definitions.............................................................................................................................................12

1.5 M echanical Data Sheets.......................................................................................................................16

1.6 Safety/Quality/Seismic Classifications............................................................................................. 16

2 A pplicable D ocum ents .................................................................................................... 16

2.1 General..................................................................................................................................................16

2.2 Codes and Industry Standards............................................................................................................17

2.3 Reference Docum ents...........................................................................................................................18

2.4 Reference Drawings / Data Sheets ................................................................................................. 20

3 D esign R equirem ents ...................................................................................................... 23

3.1 General..................................................................................................................................................23

3.2 Basic Function ...................................................................................................................................... 26

3.3 Perform ance ......................................................................................................................................... 26

3.4 Design Conditions.................................................................................................................................27

3.5 Environmental Conditions .................................................................................................................. 28

3.6 Recirculation Pump ............................................................................................................................. 29

3.7 Reboiler.................................................................................................................................................30

3.8 Evaporator Separator Vessel .............................................................................................................. 31

3.9 Rectifier.................................................................................................................................................32

3.10 Prim ary Condenser..............................................................................................................................33

3.11 Secondary Condenser System ............................................................................................................. 34

3.12 Reboiler Condensate Transfer Station (RCTS)............................................................................. 35

3.13 M echanical H andling Requirements .............................................................................................. 36

3.14 Loadings................................................................................................................................................36

3.15 Electrical Requirements ...................................................................................................................... 37

3.16 Instrum entation and Control Requirem ents ................................................................................. 38

3.17 Lifting Requirem ents ........................................................................................................................... 39

3.18 Accessibility and M aintenance............................................................................................................40

4 M aterials.............................................................................................................................41

4.1 Positive M aterial Identification...........................................................................................................41

Page 1
24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Add Recovery Forced Circulation Vacuum

Evaporator System

Contents

4.2 Construction ......................................................................................................................................... 41

4.3 Vessels ................................................................................................................................................... 43

4.4 Pipework ............................................................................................................................................... 43

4.5 Prohibited M aterials ............................................................................................................................ 43

4.6 Storage of Special M aterials (e.g., stainless steel) prior to work.................................................. 44

5 Fabrication ........................................................................................................................... 44

5.1 G eneral..................................................................................................................................................44

5.2 W elding ................................................................................................................................................. 44

6 Inspections and Exam inations........................................................................................ 45

6.1 Nondestructive Examinations ....................................................................................................... 45

6.2 Dim ensional Inspections ...................................................................................................................... 45

6.3 Visual W eld Inspections.......................................................................................................................46

6.4 Liquid Penetrant Test .......................................................................................................................... 46

6.5 Radiography.......................................................................................................................................47

6.6 M agnetic Particle Exam ination...................................................................................................... 47

6.7 Final Inspection...................................................................................................................................47

6.8 Inspection and Test Status..................................................................................................................48

6.9 Control of Nonconforming Item s................................................................................................... 48

7 T esti g .................................................................................................................................. 48

7.1 Shop Tests ........................................................................................................................................ 48

7.2 Integrated Acceptance Tests .......................................................................................................... 49

8 Preparation for Shipm ent..............................................................................................50

8.1 General Requirem ents............................................,............................................................................50

8.2 Painting ............................................................................................................................................ 51

8.3 Tagging................................................................................................................................................52

9 Q uality A ssurance ............................................................................................................... 53

9.1 General Commercial Designation (CM) Requirements.............................................................. 53

9.2 Quality Level (QL) Requirem ents ................................................................................................ .53

10 C onfiguration M anagem ent........................................................................................... 54

11 D ocum entation and Subm ittals.................................... ........................................... 54
11.1 General 54

11.2 Calculations .......................................................................................................................................... 55
11.2.1 ANSIIAISC N690 Steel Frame/ Support Designs............................................................... 55
11.2.2 ASME VIII, Div 2, Appendix 4, Vessel including internal supports/components...............55
11.2.3 ASM E B31.3 Piping Design................................................................................................. 56

24590-GO4B-F00019 Rev 4 (1/17/2006)
Page 2

Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Contents

11.3 As-Built Drawings......

11.4 Dimensional Record D

11.5 Project Start................

11.6 30 % Design Review...

11.7 60 % Design Review.

11.8 90 % Design Review

11.9 Final Design Review

.......................................................................................----.---.---.----------------.

rawings...................................................................................---.--.......... 56

..............................................................-------................. .------------------56

......................................................................................-- ....... ! . .-----------......-56

C'7..........................................................................................--.....------.--------...--------

................................................................--.............- .. . -------------...............-. 58

....................................................................--- . ............... ..- . . ------------....... 63

Appendices
A Evaporator Stream Data A-1
B CNP Nitric Acid Recovery Forced Circulation B-I

Vacuum Evaporator Thru-Put Flow Chart
C Evaporator Process Data C-1
D Figures Deleted D-l
E Figures Deleted E-1
F Deleted F-i
G Figures Deleted G-1
H Manufacturer's Standard Coating Data Sheet H-1

I Quality Level and Seismic Category for I-i
Evaporator Equipment

J CNP Evaporator System Composite J-1
Analyses

K Location of the 2-inch inlet drain nozzle on K-1
reboiler steam condensate vessel

Page 3
Ref: 24590-WTP-3DP-GO4B-0004924590-GO4B-F00019 Rev 4 (1/17/2006)

I



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Contents

1 Scope.......................................................................................................................................4

1.1 Project Description and Location..................................................................................................... 4

1.2 Equipm ent, M aterial, and Services Required................................................................................. 4

1.3 W ork by Others....................................................................................................................................10

1.4 Definitions.............................................................................................................................................12

1.5 M echanical Data Sheets.......................................................................................................................16

1.6 Safety/Quality/Seismic Classifications............................................................................................ 16

2 A pplicable D ocum ents ........................................................................................................ 16

2.1 General..................................................................................................................................................16

2.2 Codes and Industry Standards........................................................................................................ 17

2.3 Reference Documents...........................................................................................................................18

2.4 Reference Drawings / Data Sheets ................................................................................................ 20

3g q ................................................................................................... 23

3.1 General..................................................................................................................................................23

3.2 Basic Function ...................................................................................................................................... 26

3.3 Performance ......................................................................................................................................... 26

3.4 Design Conditions.................................................................................................................................27

3.5 Environmental Conditions ............................................................................................................ 28

3.6 Recirculation Pump ............................................................................................................................. 29

3.7 Re iboiler ................................................................................................................................................. 30

3.8 Evaporator Separator Vessel .......................................................................................................... 31

3.9 Rectifier.................................................................................................................................................32

3.10 Prim ary Condenser..............................................................................................................................33

3.11 Secondary Condenser System ............................................................................................................. 34

3.12 Reboiler Condensate Transfer Station (RCTS)............................................................................. 35

3.13 M echanical Handling Requirements .... ......................................................................................... 36

3.14 Loadings................................................................................................................................................36

3.15 Electrical Requirem ents......................................................................................................................37

3.16 Instrum entation and Control Requirements ............................................................................... 38

3.17 Lifting Requirem ents...........................................................................................................................39

3.18 Accessibility and Maintenance ............................................ 40

4 M aterials ...... ............................................................................................................ 41

4.1 Positive M aterial Identification...........................................................................................................41

24590-GO4B-F00019 Rev 4 (1/17/2006)
Page 1

Ref: 24590-WTP-3DP-G04B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Contents

4.2 Construction ......................................................................................................................................... 41

4.3 Vessels ................................................................................................................................................... 43

4.4 Pipework ............................................................................................................................................... 43

4.5 Prohibited M aterials............................................................................................................................43

4.6 Storage of Special M aterials (e.g., stainless steel) prior to work.................................................. 44

5 Fabrication ........................................................................................................................... 44

5.1 General..................................................................................................................................................44

5.2 W elding ................................................................................................................................................. 44

6 Inspections and Exam inations....................................................................................... 45

6.1 Nondestructive Examinations ......................................................................................................... 45

6.2 Dimensional Inspections ...................................................................................................................... 45

6.3 Visual W eld Inspections.......................................................................................................................46

6.4 Liquid Penetrant Test..........................................................................................................................46

6.5 Radiography ......................................................................................................................................... 47

6.6 M agnetic Particle Examination...........................................................................................................47

6.7 Final Inspection....................................................................................................................................47

6.8 Inspection and Test Status................... ................ .................................................................. 48

6.9 Control of Nonconforming Items................................................................................................... 48

7 T esting .................................................................................................................................. 48
7.1 Shop Tests.............................................................................................................................................48

7.2 Integrated Acceptance Tests ............................................................................................................... 49

8 Preparation for Shipm ent................................................................................................ 50

8.1 General q ........................................................................................................................ 50

8.2 Painting ................................................................................................................................................. 51

8.3 Tagging..................................................................................................................................................52

9 Q uality A ssurance...............................................................................................................53

9.1 General Commercial Designation (CM) Requirements............................................................... 53

9.2 Quality Level (QL) Requirements .................................................................................................. 53

10 C onfiguration M anagem ent ........................................................................................... 54

11 D ocum entation and Subm ittals...................................................................................... 54

11.1 General 54

11.2 Calculations .......................................................................................................................................... 55
11.2.1 ANSI/AISC N690 Steel Frame / Support Designs............................................................... 55
11.2.2 ASME VIII, Div 2, Appendix 4, Vessel including internal supports/components...............55
11.2.3 ASM E B31.3 Piping Design ................................................................................................ 56

Page 2
Ref: 24590-WTP-3DP-GO4B-0004924590-GO4B-F00019 Rev 4 (1/17/2006)



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

Contents

11.3 As-Built Drawings....................

11.4 Dimensional Record Drawings

11.5 Project Start..............................

11.6 30 % Design Review...........

11.7 60 % Design Review...........

11.8 90 % Design Review...........

11.9 Final Desien Review.................

............................................................................................................ OU

............................................................................................................ 56

............................................................................................................ 56

............................................................................................................ 56

.............................................................. o..............................................57

............................................................................................................ 58

............................................................................................................ 63

Appendices
A Evaporator Stream Data A-1
B CNP Nitric Acid Recovery Forced Circulation B-1

Vacuum Evaporator Thru-Put Flow Chart
C Evaporator Process Data C-1
D Figures Deleted D-1
E Figures Deleted E-1
F Deleted F-I
G Figures Deleted G-1
H Manufacturer's Standard Coating Data Sheet H-1
I Quality Level and Seismic Category for I-1

Evaporator Equipment
J CNP Evaporator System Composite J-1

Analyses
K Location of the 2-inch inlet drain nozzle on K-1
__ reboiler steam condensate vessel

Page 3
Ref: 24590-WTP-3DP-GO4B-0004924590-GO4B-FOOOI9 Rev 4 (1/17/2006)



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

I Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of
waste treatment facilities where the US Department of Energy (DOE) Hanford Site tank
waste will be pretreated and immobilized into stable glass form via vitrification. The WTP
Contractor will design, build, and startup the WTP pretreatment and vitrification facilities
for the DOE Office of River Protection (ORP). The waste treatment facilities will pretreat
and immobilize the low-activity waste (LAW) and high-level waste (HLW) currently stored
in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the
Columbia River, north of Richland, WA in the U.S.A. The WTP Facility will be
constructed at the east end of the 200 East Area of the Hanford Site. The counties of
Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, quality
assurance, inspection, testing, qualification, and labeling of one forced circulation vacuum
evaporator system Cesium Nitric Acid recovery. This specification also provides the
requirements for the supply of services, manuals, instructions, procedures, and other
associated documentation.

The scope of work for the Seller includes all work defined in this specification and its
addenda and attachments. Work shall include, but is not limited to, the following:

1.2.1 Provide fully detailed designs, drawings, diagrams, supporting calculations,
supporting analyses, operating & maintenance procedures, installation
instructions, and all labor, materials, equipment, and services necessary to
manufacture, test, inspect, label and package one forced circulation vacuum
evaporator system, including handling and servicing equipment, all fabricated to
appropriate NQA-1 requirements in accordance with all specification
requirements, with the deliverables being reports, calculations, procedures, data
sheets, drawings and diagrams as outlined in this specification and the Material
Requisition (MR). Refer to table below for what shall be included as part of
evaporator system to be provided.
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Equipment Tag

One (1) Separator Vessel. Includes spraybars above and CNP-EVAP-00001
below the mesh pad, nozzles, vessel support pads, and
support frame (CNP-SKID-00007) with anchorage and
bracing. Bracing may be shipped loose and intended for
field installation at Buyer's facility.
One (1) internal deentrainment separation system Included above
One (1) stainless steel structural support frame with Not tagged
anchorage for the separator vessel.
One (1) reboiler with inlet and outlet pipe ends welded to CNP-HX-00001
Buyer's supplied jumper nozzles. Includes structural
support frame with anchorage for the reboiler.
One (1) recirculation pump including motor, mechanical CNP-PMP-00001
seal, and adjustable speed drive. The pump inlet and
outlet pipe ends welded to Buyer's supplied jumper
nozzles.
One (1) reboiler steam condensate transfer station (CNP- CNP-SKID-00006
SKID-00006). Equipment platform includes condensate
transfer vessel (CNP-VSL-00168) and pumps (CNP-
PMP-00003A & B).
One (1) Rectifier vessel including internal trays. Includes CNP-DISTC-00001
structural support frame with anchorage (CNP-SKID-
00002) for the rectifier.
One (1) primary condenser including tubes, tubesheet, CNP-HX-00002
nozzles, saddles, mounted on condenser skid with
anchorage (CNP-SKID-00002).
One (1) Inter-Condenser including tubes, tubesheet, CNP-HX-00003
nozzles, and piping connecting to primary condenser and
after-condenser mounted on condenser skid with
anchorage (CNP-SKID-00002). -
One (1) After-Condenser including tubes, tubesheet, and CNP-HX-00004
nozzles mounted on condenser skid with anchorage
(CNP-SKID-00002).
Two (2) Steam Ejectors include piping connecting to CNP-EJCTR-00010A
inter-condenser and after-condenser mounted on CNP-EJCTR-000l0B
condenser skid with anchorage (CNP-SKID-00002).
One (1) Centrifugal Pump for removal of condenser CNP-PMP-00002
system process condensate
One (1) steam conditioning system skid (with anchorage). CNP-SKID-00003
Skid contains pressure reducing valve and control and a "Note 1"
desup erheater.
Lifting yokes for one (1) reboiler, and one (1) "Note 1"
recirculation pump

Note 1: Stainless steel or plastic tags (foil strip is not acceptable) shall be firmly attached
by stainless steel wire or stainless steel screws to each separate item. Each tag
shall be stamped with, as a minimum: (1) Purchase Order Number, (2) Purchase
Order item number, and (3) Equipment/Instrument Tag number.

24590-GO4B-FOOO19 Rev 4 (1/17/2006)
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1.2.2 Provide a guarantee that all equipment listed in section 1.2.1 will perform in
accordance with the requirements of this specification and all referenced codes,
standards, and documentation in section 2 of this specification. Process warranty
shall include demonstration of compliance of the Seller's provided evaporator
system during testing per section 7.2 of this specification with the boil-off and
decontamination factor requirements.

1.2.3 Perform sizing calculations and process performance modeling to ensure that
each component of the evaporator system is properly specified.

1.2.4 Provide the nonreplaceable separator vessel and all internal parts (exception
made for demister pad life), which shall attain a 40-year life.

1.2.5 Deleted.

1.2.6 Provide one (1) steam conditioning equipment necessary to reduce plant pressure
steam to Seller's provided optimal saturated steam condition for reboiler
operation. Provide specifications (i.e., pipe diameter, associated equipment and
layout) for reboiler shell vacuum/vent line.

1.2.7 Deleted

1.2.8 Provide evaporator skids, equipment, components, and structural supports with
the materials of construction as specified per this specification and on the
attached data sheets in section 2 of the MR. The structural supports for
evaporator equipment shall match with Buyer's provided embed layout and floor
beams above.

1.2.9 Provide evaporator systems that accommodate the wall penetrations, piping
layout, equipment dimension envelopes, and equipment locations as specified in
Appendix F.

1.2.10 Provide stainless steel skid framing to match Buyer embed plates for the
separator vessel. The vessel skid shall conform to the proposed embed layout
dimensions shown in the Appendix D.

1.2.11 Provide below-the-hook lifting devices for installation, commissioning, and
operation/maintenance of the demister pad assembly, reboiler, and recirculation
pump. These will include lifting yokes, beams, fixtures, etc., according to Buyer
design constraints for remote handling. Seller is also to provide all special lifting
equipment and special tools required for installation and maintenance of the
evaporator system.

1.2.12 Provide seismic analysis for evaporator structures, systems, and components.
The seismic response spectra and damping values for the performance of the
seismic analysis are provided in the Appendix J.

1.2.13 Provide the thermal and static stress analyses for the evaporator structures,
systems, and components. Buyer will provide the necessary cyclic data for Seller
to perform an assessment regarding the fatigue life of the equipment. However,
Seller will be responsible for confirmation that the cyclic data has been
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accurately interpreted before proceeding with the component fatigue analysis.
The Seller shall provide a fatigue analysis to support a 40-year design life for the
evaporator system. The fatigue analysis shall include all calculations and all
supporting data.

1.2.14 Identify all interfaces and requirements for external connections with equipment
and services supplied by the Buyer. The interface system data parameters for use
in each of the evaporator systems shall include, as a minimum, the following:

Inlet Conditions:
* High pressure steam (see section 3.4.3.3)
* Service Water (flow rate)
* Instrument air (flow rate @ pressure)

" Cooling water (flow rate @ 75 *F)
* Operating electrical (kW)
* Installed electrical (kW)

Outlet Conditions:
* Steam Condensate (volumetric flow rate & temperature)
* Process Condensate (volumetric flow rate & temperature)
* Vent System (mass flow rate & temperature)
* Recirculation Loop (volumetric flow rate & temperature)
* Separator offgas (mass flow rate & temperature)
0 Concentrated waste (volumetric flow rate & temperature)
" Rectifier offgas (mass & volumetric flow rate & temperature)
" Rectifier bottoms (volumetric flow rate & temperature)

1.2.15 Provide completed Instrument and Mechanical data sheets for all instruments and
equipment in the 60 % design review package, utilizing Buyer's supplied
instrument data sheet samples attached in the section 2 of the MR as templates.
Buyer will procure the required instruments as detailed by the Seller's control
documents (data sheets) for installation by others. Instrumentation shall conform
to 24590-WTP-3PS-JQ07-TOOO 1, Engineering Specification for Instrumentation
for Package Systems. Seller's design may differ from the Buyer proposed
evaporator Piping and Instrumentation sketches in Section 2 of the material
requisition with Buyer's review

1.2.16 Provide the following for instrumentation and controls of Seller's supplied
evaporator systems, equipment, and components to support Buyer's software
development. Any effect that the evaporator control strategy has on equipment
operating parameters (i.e., pump flow rates, line flushes, feed and concentrate
takeoff strategies, temperature, or pressure) will be mutually agreed upon prior to
being implemented into the design.

* P&IDs
" Completed Buyer's Instrument data sheets
* Instrument Control philosophies
* Instrument Logic Diagrams
* Functional descriptions
* Instrument index which includes control set points
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" Control and sequencing requirements (logic narratives)
* Instrumentation and controls requirements for the CNP evaporator feed cycle

and concentration & eluant recovery cycle (Buyer to procure).

1.2.17 Provide a reliability analysis and documentation for the evaporator system in

accordance with the following:

1.2.17.1 A complete Failure Modes and Effects Analysis (FMEA) shall be
performed on all the equipment that falls within Seller's scope of
supply. This shall include associated components such as vessels,
remote handling equipment, pumps that have electronic control

systems used for process variability (e.g., flow rate). All support
systems (e.g., power, air, water, steam, etc.) will be assumed to be

100 % reliable and will not be considered in the FMEA. Structural
failure modes will be limited to seismic events, based on whatever
seismic analyses have been performed to support the design. The
FMEA shall follow in MIL-STD-l 629A as close as possible. The
equivalent standard actually used to perform the FMEA shall be
provided as a reference (including version and year) at the 60 %
design review. Also, an explanation shall be included to demonstrate
how the standard has been applied. Failure modes for a reboiler are
at least as follows: (1) pin hole, (2) crack, and (3) tube rupture. In
addition, Seller shall indicate the possibility of the reboiler tube
rupture without precursor of pin hole or crack. Determination of the
possibility of reboiler tube rupture without a precursor of a pinhole
or crack can be made with a qualitative argument based on fracture
mechanics. No stress analysis or fracture mechanics calculations
will be required to support the qualitative assessment. Failure modes
for the remaining components covered by the FMEA shall be as
determined by the Seller; however, the basis for the failure mode
shall be specified.

1.2.17.2 Failure rate data for the purposes of an availability assessment
(performed by Seller) will be derived using the following hierarchy:

* Supplier In-Service Data
* In-Service Data of similar equipment, preferably in similar

applications
* Generic Documented Failure Rate Data - data taken from recognized

data sources, e.g., Dexter & Perkins, NPRD 1995, etc.

1.2.17.3 The specific data source shall be provided at the 60 % design review

1.2.17.4 A remote maintainability analysis will be undertaken in concert with
the Buyer. The analysis will address corrective maintenance
activities and estimate the required maintenance for the reboiler and
appurtenances.

1.2.17.5 A recommended spare parts list, operations manuals, and
maintenance manuals shall be provided.
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1.2.17.6 Assume operations are 8,760 operating hours per year.

1.2.18 Provide an analysis of operating life for separator vessel, including its internal
demister pads, and feed distribution, reboiler, recirculation pump and rectifier.
Justify all assumptions and references.

1.2.19 Provide structural support requirements and recommended support locations for
the recirculation pump (i.e., load points, weight distribution, and maximum
weight, geometry of equipment, and location of center gravity). Equipment
support locations shall be mutually agreed with the Buyer due to remote bandlihg
requirements in the hot cell.

1.2.20 Provide design and fabrication of a reboiler support frame. The support frame
shall be welded to the reboiler and designed to force the thermal expansion of all
nozzles upward. Upper support points can be maintained for a lateral guide
support. The reboiler and frame shall be designed to be remotely removeable and
maintained in the Buyer's hot cell.

1.2.21 Provide demonstration and recorded VHS format video tape for demister pad
removal and replacement. Buyer shall be notified prior to demonstration.

1.2.22 Provide radiographic film with technique and reader sheets. Exposed film must
be sent, along with a copy of the technique and reader sheets in accordance with
section 3 of the MR. Film must be suitably packaged to preclude moisture and
handling damage.

1.2.23 Provide any necessary special remote repair tools for the reboiler, support frame
assembly and recirculation pump. Special tools shall not include tools readily
available in the commercial market. Also, provide a list of commercially
available tools needed.

1.2.24 Deleted.

1.2.25 Provide personnel to perform dimensional measurements for the separator vessel,
reboiler, and recirculation pump at the Seller's shop.

1.2.26 Provide certified reports for all components subject to any heat treatment during
manufacture.

1.2.27 Provide procedures suggesting how the integrated testing of evaporator system
functionality be conducted by Buyer at the Hanford jobsite per section 7.2 of this
specification. Technical support for installation, testing and commissioning will
be under a separate contract.

1.2.28 Provide design documents in progressively complete package form. Design
reviews at 30 %, 60 %, 90 % and Final Design to resolve all outstanding issues
are planned to include face-to-face discussions between Buyer's personnel and
Seller's personnel at Buyer's location. Future meetings will be arranged after
Design Review Package Materials have been reviewed and meeting agenda have
been established. The discussions are intended to help establish/clarify interface
points in system requirements, review design/design progress, design documents,
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exchange ideas/information, and provide design direction. See G-321-E Form

for document submittal requirements.

1.2.29 Perform a coupled seismic response spectra dynamic analysis that will

qualify the recirculation piping, offgas piping, and provide nozzle loads &
nozzle loads at the Grayloc connection on each jumper. See Appendix J for
requirement details on coupled dynamic analysis.

1.2.30 Perform detailed FEA uncoupled seismic response spectra dynamic analysis
of all SC-I/SC-il evaporator components (including the individual

component's frames). See Appendix J for requirement details on FEA

uncoupled analysis.

1.3 Work by Others

The following items are not the responsibility of the Seller:

1.3.1 Provide installation labor.

1.3.2 Provide equipment shipment, unloading and storage at Buyer's site.

1.3.3 Provide Instrumentation and controls (including installation). Provide Buyer

internal standards for digital control system (DCS) equipment and will specify

and procure the control system equipment based on the necessary I/O

requirements detailed by Seller.

1.3.4 Deleted.

1.3.5 Generate control logic in Buyer standard format using the final control loop

definitions, system interlocks and alarms, system control philosophies, and

control and sequencing requirements provided by Seller.

1.3.6 Procure the DCS components. Buyer will provide the "Device" and "I/0"
address of the serial communications link for each instrument for inclusion in the

Instrument Index.

1.3.7 Perform remote handling verification testing for the reboiler, recirculation pump,

and recirculation pipework jumper functionality at Buyer's site.

1.3.8 Provide the appropriate seismic response spectra and damping values for Seller

to perform the evaporator equipment skid seismic analyses.

1.3.9 Deleted.

1.3.10 Provide heat tracing and any necessary uninterruptible power supplies.

1.3.11 Provide all valves (including control valves) located in the jumpers for remote
maintenance in the R5/C5 hot cell.

1.3.12 Provide fabrication for all piping, and jumpers. This includes the separator

vessel to the recirculation pump, the recirculation pump to the reboiler nozzle,
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and the reboiler nozzle to the separator vessel. The Seller shall provide reboiler

nozzle extensions including pipe spools up to the first available jumper coupling

point. The Seller shall install the Buyer's jumper connectors on the reboiler

nozzle extensions. The Buyer shall design and layout piping for the recirculation

pipework Layout acceptability will be mutually agreed upon between the Buyer

and Seller.

1.3.13 Provide structural supports for the evaporator piping.

1.3.14 Provide hot cell process equipment platform (PEP) for the reboiler and

recirculation pump.

1.3.15 Provide the necessary cyclic data for Seller to perform an assessment regarding
the fatigue life of the equipment.

1.3.16 Deleted.

1.3.17 Provide all jumpers, jumper mounted equipment, and pipework connections to

the separator vessel within the black cell.

1.3.18 Provide all pipework between Seller's provided skids (excluding piping
connecting condensers and steam ejectors).

1.3.19 Provide specification of process and utility piping jumper interfaces and their

locations.

1.3.20 Provide Jumper stack-up tolerance study.

1.3.21 Provide shielding for penetrations through the walls and floors.

1.3.22 Provide hot cell remote handling equipment (including impact wrenches and

standard lifting equipment).

1.3.23 Provide eluate lute pot (CNP-VSL-0000 1).

1.3.24 Provide break pots (CNP-BRKPT-00001 and CNP-BRKPT-00002).

1.3.25 Provide Vessel Vent system.

1.3.26 Deleted.

1.3.27 Provide CXP feed pumps (CXP-PMP-00001A/B).

1.3.28 Provide utility (i.e., air, steam, and cooling water) supply systems. However,

Seller is responsible to provide steam-conditioning skid for reboiler operation.

1.3.29 Interface drawings for evaporator equipment skids.
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1.4 Definitions

1.4.1 Skid: A skid is a group of components that can be manufactured and installed as

a unit. These skid units are structurally self-supporting, allowing the skid to be

handled by crane. Whenever practical, skids will contain all the equipment

associated with the process, including vessels, piping, and supports.

1.4.2 ALARA: As Low As Reasonably Achievable (ALARA) documentation

requirements apply to systems, structures, and components (SSCs) that have the

potential to affect radiation doses, contamination levels, or releases to the

environment.

1.4.3 Buyer's Representative(s): The Buyer's designee(s), who shall witness onsite

operations at the Seller and sub-seller sites and perform onsite inspections and

surveillances.

1.4.4 Black Cell (R5/C5): is a sealed concrete structure containing very high radiation

and contamination where human access is prohibited during the normal operating

lifetime of the cell and maintenance is not performed in the cell.

1.4.5 Cl: Uncontrolled Area.

1.4.6 C2: Controlled area. Personnel must be verified free of contamination prior to

exit.

1.4.7 C3: Contamination classification for plant areas that are ordinarily free of

contamination, but have the potential of being contaminated.

1.4.8 C5: Contamination classification for plant areas that are considered high

contamination areas. Access to C5 areas is not permitted.

1.4.9 Design Basis Earthquake (DBE): A specification of the ground motion at the

site.

1.4.10 Hot Cell (R5/C5): A room that is restricted from personnel due to high levels of

radiation and/or high levels of contamination. A hot cell is constructed with

thick concrete walls usually lined internally with stainless steel sheet. Process

equipment located in the hot cell is connected to wall nozzles using jumpers.

Process equipment in the hot cell is skid mounted and designed for either remote

maintenance using crane-mounted services or, preferably, no maintenance over

the 40-year design life of the WTP.

1.4.11 Important to Safety (ITS): SSCs that serve to provide reasonable assurance that

the facility can be operated without undue risk to the health and safety of the

workers and the public. ITS encompasses the broad class of facility features
addressed (not necessarily explicitly) in the top-level radiological, nuclear, and

process safety standards and principles that contribute to the safe operation and

protection of workers and the public during all phases and aspects of facility

operations (i.e., normal operation as well as accident mitigation). 'ITS includes

SSCs designated as Safety Class (SC), Safety Significant (SS), and additional

protection class (APC).
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1.4.12 Jumper: A remotely removable section of pipework usually incorporating
connector heads and some items of process equipment (i.e., valves, instruments,
etc.).

1.4.13 Commercial Material (CM): SSC items and associated services (those that are
not designated as SC or SS) that are manufactured using standard commercial
practices.

1.4.14 Paragraph: When a paragraph of this specification, referenced documents,
referenced codes, or referenced standards is referenced in this specification, the
paragraph referenced and all subparagraphs and sub-subparagraphs of the
paragraph referenced shall be considered inclusive.

1.4.15 Quality (Q): SC and SS items. NQA-1 (1989) compliance is required. QL-1
and QL-2 designations are used by the Seller to comply with other
referenced specification requirements (i.e weld, design). These designations
meet NQA-1 (Q) requirements and are not necessarily reflected in their
associated Buyer's P&LDs.

1.4.16 Deleted.

1.4.17 Rad: A unit of energy absorbed from ionizing radiation, equal to 100 ergs per
gram or 0.01 joules per kilogram of irradiated material.

1.4.18 Additional Protection Class: APC SSCs are ITS SSCs that are neither SC nor
SS.

1.4.19 Ri: Unrestricted area.

1.4.20 R2: Radiation controlled area.

1.4.21 R3: Radiation classification for plant areas considered average. Contamination
area requiring anti-contamination clothing for entry. At early design stages,
when insufficient information is available regarding worker occupancy, an initial
target radiation level of 2.5 mRad/hr is to be used for the R3 classification.

1.4.22 R4: Radiation area (maximum).

1.4.23 R5: Radiation classification for areas considered to be high or very high radiation
areas.

1.4.24 Safety Class (SC): SSCs that, by performing their specified safety function,
prevent workers or the maximally exposed member of the public from receiving
a radiological exposure that exceeds the accident exposure standards defined in
the Safety Requirements Document (SRD). SC also applies to those features
that, by functioning, prevent the worker or maximally exposed member of the
public from receiving a chemical exposure that exceeds the ERPG-2 (AIHA
2001) chemical release standard. Those features credited for the prevention of a
criticality event are also designated as SC.
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1.4.25 Safety Significant (SS): SSCs needed to achieve compliance with the radiological

or chemical exposure standards for the public and workers during normal

operation; and SSCs that can, if they fail or malfunction, place frequent demands

on or adversely affect the function of SC SSCs.

1.4.26 Seismic Category I (SC-I): Equipment/tanks important to safety, which have a

seismic safety function. For the design of Seismic Category I equipment/tanks,

no credit for inelastic energy absorption is allowed. Seismic Category I

equipment/tanks shall be functional during and after a Design Basis Earthquake

(DBE).

1.4.27 Seismic Category II (SC-I): Equipment/tanks important to safety whose failure

during a seismic event could prevent a Seismic Category I structure, system, or

component (SSC) from performing its seismic safety function. For the design of

Seismic Category II equipment/tanks, credit for inelastic energy absorption is

allowed. Seismic Category II equipment/tanks shall maintain control and

confinement of hazardous materials during and after a Design Basis Earthquake

(DBE), but do not need to be functional.

1.4.28 Seismic Category III Equipment (SC-II): (a) SC and SS SSCs that do not have a

natural phenomena hazard (NPH) safety function. (b) SSCs that have a seismic

safety function solely because they protect workers and members of the public

from exposure to chemical hazards. (c) APC SSCs that provide primary

confinement of significant inventories of radioactive materials, but in amounts

less than quantities that require an SC or SS designation.

1.4.29 Seismic Category IV (SC-IF): APC SSCs that have been designated as RRC do

not provide primary confinement of significant inventories of radioactive

materials.

1.4.30 Special Tools: Any tooling, which is not commercially available required to

perform maintenance on the evaporator system.

1.4.31 Reboiler and support frame assembly: Reboiler and pipe work up to and

including PUREX nozzles, remote clamp connector (Grayloc) hubs, and

permanently attached frame work.

1.4.32 Acronyms

* ALARA As Low As Reasonably Achievable

" AISC American Institute of Steel Construction

* ANSI American National Standards Institute

* APC Additional Protection Class
" ASD Adjustable Speed Drive

* ASD Manual of Steel Construction (Allowable Stress Design)

* ASME American Society of Mechanical Engineers

* ASNT American Society of Nondestructive Testing

" ASTM American Society for Testing and Materials

" AWS American Welding Society

* CCTV Closed Caption Television
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CFR Code of Federal Regulations
CM Commercial grade
CNP Cesium Nitric Acid Recovery Process
CTP Condensate Transfer Pump
CXP Cesium Ion Exchange Process
DBE Design Basis Earthquake
DOE US Department of Energy
DOT Department of Transportation
FEA Finite Element Analysis
GPM Gallons per minute
HLW High Level Waste
ERPG Emergency Response Planning Guidelines
ITS Important to Safety
IX Ion Exchange
LAW Low-Activity Waste
M Molarity
MDS Mechanical Data Sheet
MR Material Requisition
MSDS Material Safety Data Sheet
NDE Nondestructive Evaluation/Examination
NPS Nominal Pipe Size
NQA Nuclear Quality Assurance
ORP DOE Office of River Protection
PEP Process Equipment Platform
PMI Positive Material Identification
P&ID Piping and Instrumentation Diagram
PTF Pretreatment Facility
PWD Plant Wash and Disposal System
QA Quality Assurance
QAP Quality Assurance Program
QAM Quality Assurance Manual
QL Quality Level
RCV Reboiler Condensate Vessel
RCTS Reboiler Condensate Transfer Station
RRC Risk Reduction Class
SBS Submerged Bed Scrubber
SC Safety Class
SS Safety Significant
SC Seismic Category
SSCs Structures, Systems, and Components
SSPC The Society For Protective Coatings
RPP-WTP River Protection Project-Waste Treatment Plant
TID Total Integrated Dose
TEMA Tube and Exchanger Manufacturer's Association
SDDR Supplier Deviation Disposition Request
SG Specific Gravity
UBC Uniform Building Code
VT Visual Test
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* WT % Weight percent

* WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Mechanical Data Sheets

Specific design parameters and requirements for evaporator components will be shown on

the individual Mechanical Data Sheet (MDS) in section 2 of the MR. The data shall be

considered as preliminary. Seller shall verify thermal, hydraulic, mechanical and process

designs. Where necessary, the Seller shall change the data in order to furnish complete

thermal, hydraulic, mechanical, and process guarantees, including loads (Dead, operation

and seismic) to structural members. Any difference between Seller's final design and

Buyer's preliminary data shall be brought to Buyer's attention for resolution and approval.

Seller shall supply evaporator components that meet specified materials of construction,

quality level, and seismic category as described on the MDS. The nominal feed

chemistries used for the design should be based on Appendix A of this specification.

Process design of the evaporator system is given in Appendix C of this specification.

1.6 Safety/Quality/Seismic Classifications

1.6.1 The quality level (QL) and seismic category (SC) of the major components of the

evaporator system are specified on the data sheets in section 2 of the MR and

Appendix I of this specification.

1.6.2 Seismic category (SC) classification requirements are specified in 24590-WTP-

3PS-SS90-TOO01, Specification for Seismic Qualification of Seismic Category

I/II Equipment and Tanks and 24590-WTP-3PS-FB1-TOOO1, Specification for

Seismic Qualification for Seismic Category III/IV Equipment and Tanks.

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and

documents listed below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code,

industry standard, or reference document, only those chapters, sections, parts, or

paragraphs of the document are applicable and shall be applied. If a date or

revision is not listed, the latest issue, including addenda, at the time of award

shall apply. See Section 4.2.12 for pre-approved equivalencies. For codes and

standards listed below, the specific revisions or effective dates identified, as well

as the specific revisions or effective dates of codes and standards that they
incorporate by reference (daughter codes and standards), shall apply. When

more than one code, standard, or referenced document covers the same topic, the

requirements for all must be met with the most stringent governing. For

commercial grade quality items, Seller may use any year of the ASME or ASTM

standards for materials.
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2.1.2.1 CNP separator vessel (CNP-EVAP-00001) and CNP reboiler
condensate transfer vessel (CNP-VSL-00168) can be fabricated

to ASME Section VIII, Division 1, 2004 Edition

2.2 Codes and Industry Standards

2.2.1 ASME B31.3-1996, Process Piping

2.2.2 ASME B16.5-1988, Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24

Addenda A

2.2.3 ASME B 16.47-1990, Large Diameter Steel Flanges NPS 26 through NPS 60
Addenda A

2.2.4 ASME B 18.15-1985, Forged Eye Bolts

2.2.5 ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1, Rules for

Construction of Pressure Vessel

2.2.6 ASME Boiler and Pressure Vessel Code, Section IX-1995 or later, Welding and
Brazing Qualifications

2.2.7 ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear

Facility Applications

2.2.8 ASME Y14.100, Engineering Drawing Practices

2.2.9 AISC ASD, 9th Edition, Manual of Steel Construction, Allowable Stress Design

2.2.10 AISC N690-1994, Specification for the Design, Fabrication, and Erection of
Steel Safety-Related Structures for Nuclear Facilities

2.2.11 ANSI N14.6, For Radioactive Materials-Special Lifting Devices for Shipping
Containers Weighing 10,000 Pounds (4500 kg) or More

2.2.12 ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws,
and Studs

2.2.13 ASTM F594, Standard Specification for Stainless Steel Nuts

2.2.14 AWS D1.6, Structural Welding Code-Stainless Steel

2.2.15 AWS D9.1-1984 or later, Sheet Metal Welding Code

2.2.16 IEEE Std 1023-88, IEEE Guide for the Application of Human Factors
Engineering to Systems, Equipment, and Facilities of Nuclear Power Generating

Stations

2.2.17 MIL-STD-1629A, Military Standard, Procedures for Performing A Failure
Mode, Effects and Criticality Analysis

2.2.18 UBC-1997, Uniform Building Code
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2.2.19 10 CFR 835, Occupational Radiation Protection

2.2.20 49 CFR 173, General Requirements for Shipments and Packaging. Code of
Federal Regulations. U.S. Department of Transportation, Washington, D.C.

2.2.21 29 CFR 1910, Occupational Safety and Health Standards

2.2.22 NFPA 101, Code for Safety to Life from Fire in Buildings and Structures

2.2.23 NFPA 70-1999, National Electric Code

2.2.24 WAC 296-24, General Safety and Health Standards

2.2.25 ASTM E709, Standard Guide for Magnetic Particle Examination

2.2.26 API 610, Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas

Industries

2.2.27 ASCE 4-98, Seismic Analysis of Safety Related Nuclear Structures and
Commentary.

2.2.28 ASTM A194 Editions 1991 through 2005a, Standard Specification for
Carbon and Alloy Steel Nuts for Bolts for High Pressure or High
Temperature Service, or Both

2.2.29 ASTM A564 Editions 1988b, 1989, 1991, 1992, 1992a, 1994, 1995, 1997, 1999,
2001, 2002, 2002a, 2004, Standard Specification for Hot Rolled and Cold-
Finished Age-Hardening Stainless Steel Bars and Shapes

2.2.30 ASTM A582, Any Year, Standard Specification for Free-Machining
Stainless and Heat-Resisting Steel Bars, Hot-Rolled and Cold-Finished.

2.2.31 SSPC-SP10, Near White Metal Blast Cleaning

2.2.32 SSPC-SP11, Power Tool Cleaning to Bare Metal

2.2.33 API 610-1995 Centrifugal Pumps for General Refinery Service

2.3 Reference Documents

2.3.1 Interfacing References

2.3.1.1 24590-WTP-3PS-G000-T0001, General Specification for Supplier
Quality Assurance Program Requirements

2.3.1.2 24590-WTP-3PS-G000-T0002, Specification for Positive Material
Identification (PMI)

2.3.1.3 24590-WTP-3PS-G000-T0003, General Specification for Packaging,
Shipping, Handling, and Storage Requirements
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2.3.1.4 24590-WTP-3PS-NWPO-TOO01, Engineering Specification for
General Welding and NDE Requirements for Supplier Fabricated

Piping

2.3.1.5 24590-WTP-3PS-POOO-TOO01, Engineering Specification for Piping
Material Classes General Description and Summary

2.3.1.6 24590-WTP-3PS-SS0O-T0002, Engineering Specification for
Welding of Structural Stainless Steel and Welding of Structural

Carbon Steel to Structural Stainless Steel

2.3.1.7 24590-WTP-3PS-SS90-TOOOI, Specification for Seismic
Qualification of Seismic Category 1/11 Equipment and Tanks

2.3.1.8 245 90-WTP-3PS-FBO 1 -TOOO 1, Engineering Specification for
Structural Design Loads for Seismic Category III & IV Equipment
and Tanks

2.3.1.9 24590-WTP-3PS-EVV I -TOOO 1, Specification for Low Voltage
Adjustable Speed Drives

2.3.1.10 24590-WTP-3PS-MUMI-T0002, Specification for Low Voltage
Induction Motors

2.3.1.11 24590-WTP-3PS-MPCO-T0002, Engineering Specification for
General Centrifugal Pumps to Meet Requirements of ASME
B73.2M-1991 for Commercial (CM) Components

2.3.1.12 24590-WTP-3PS-MOOO-T0002, General Specification for
Mechanical Handling Equipment Design and Manufacture

2.3.1.13 24590-WTP-3PS-MJJ-TOOO1, Engineering Specification for Lifting
Beams for Mechanical Handling Equipment Important to Safety
Quality Level II

2.3.1.14 24590-WTP-3PS-MVOO-TOOO1, Engineering Specification for
Pressure Vessel Design and Fabrication

2.3.1.15 24590-WTP-3PS-MVOO-T0002, Engineering Specification for
Seismic Qualification Criteria for Pressure Vessels

2.3.1.16 24590-WTP-3PS-MESO-TOOO 1, Engineering Specification for Shell
and Tube Heat Exchangers

2.3.1.17 24590-WTP-3PS-MVB2-TOO0l, Engineering Specification for
Welding of Pressure Vessels, Heat Exchangers, and Boilers

2.3.1.18 24590-WTP-3PS-JQ07-TOOO1, Engineering Specification for
Instrumentation for Package Systems
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2.3.1.19 24590-WTP-3PS-PSO2-TOOOI, Engineering Specification for Shop
Fabrication of Piping

2.3.1.20 24590-WTP-3PS-SS0-TOOO1, Engineering Specification for

Welding of Carbon Structural Steel

2.3.1.21 24590-WTP-3PS-EKP-TOQOO, Engineering Specification for
Electrical Requirements for Packaged Equipment

2.3.1.22 24590-WTP-3PS-PP0O-T0002, Engineering Specification for
Dimensional Record Program

2.3.1.23 24590-PTF-SOC-S15T-00005, Seismic Analysis of Pretreatment
Building - In structure Response Spectra (ISRS)

2.3.1.24 24590-WTP-3PS-MPCO-T0002, Engineering Specificaiton for
General Centrifugal Pumps to Meet Requirements of ASME
B73.1M-1991 and ASME B73.2M-1991 for Commercial (CM)
Components

2.3.2 Developmental References

2.3.2.1 24590-PTF-3YD-CNP-00001, System Description for Cesium Nitric
Acid Recovery Process-System CNP

2.3.2.2 24590-WTP-3PS-MVOO-T0003, Engineering Specification for
Pressure Vessel Fatigue Analysis

2.4 Reference Drawings / Data Sheets

2.4.1 24590-WTP-MV-M59T-00001, Pressure Vessel Tolerances Standard Details

2.4.2 24590-WTP-MV-M59T-00007, Thermowell Connection Standard Details

2.4.3 24590-WTP-MV-M59T-00009, Lifting Lugs Standard Details

2.4.4 24590-WTP-MV-M59T-000 10, Tailing Lug Standard Details

2.4.5 24590-WTP-MV-M59T-000 11, Wash Rings Standard Details

2.4.6 24590-WTP-MV-M59T-00012, Grounding Lug Standard Details

2.4.7 24590-WTP-MV-M59T-00016001, Vessel Connections Standard Details Sheet 1
of 3

2.4.8 24590-WTP-M V-M59T-00016002, Vessel Connections Standard Details Sheet 2
of 3

2.4.9 24590-WTP-MV-M59T-00016003, Vessel Connections Standard Details Sheet 3
of 3
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2.4.10 24590-WTP-MV-M59T-000 17, Vessel Inspection Manway Standard Details

2.4.11 24590-WTP-MV-M59T-00018, Vessel Name Plate Standard Details

2.4.12 24590-WTP-MV-M59T-00026, Anchor Bolt Chair Details for Vertical Vessels

2.4.13 24590-WTP-MO-MIOT-00004, HLW & PTF Vitrification Systems HSH, RWH,
PFH, PIH Design Proposal Drawing 3 Ton Capacity Lifting Hook

2.4.14 24590-WTP-M6-50-00001, P&ID Symbol and Legend Sheet 1 of 6

2.4.15 24590-WTP -M6-50-00002, P&ID Symbol and Legend Sheet 2 of 6

2.4.16 24590-WTP -M6-50-00003, P&ID Symbol and Legend Sheet 3 of 6

2.4.17 24590-WTP -M6-50-00004, P&ID Symbol and Legend Sheet 4 of 6

2.4.18 24590-WTP -M6-50-00005, P&ID Symbol and Legend Sheet 5 of 6

2.4.19 24590-WTP -M6-50-00006, P&ID Symbol and Legend Sheet 6 of 6

2.4.20 24590-PTF-M6-CNP-00008, P&ID PTF Cesium Nitric Acid Recovery Process
System Evaporator Vessel

2.4.21 24590-PTF-M6-CNP-000 10, P&ID PTF Cesium Nitric Acid Recovery Process
System Rectifier and Condensers

2.4.22 24590-PTF-M6-CNP-000 11, P&ID PTF Cesium Nitric Acid Recovery Process
System Reboiler Condensate Collection & Transfer

2.4.23 24590-PTF-P1-POIT-00001, Pretreatment Building General Arrangement Plan at

El. 0'-0"

2.4.24 24590-PTF-P1-PO1T-00002, Pretreatment Building General Arrangement Plan at

El. 28'-0"

2.4.25 24590-PTF-P1-PO1T-00003, Pretreatment Building General Arrangement Plan at
El. 56'-0"

2.4.26 24590-PTF-P1-PO1T-00004, Pretreatment Building General Arrangement Plan at
El. 77'-0"

2.4.27 24590-PTF-DD-S 1 3T-00002, Pretreatment Facility Structural Concrete Embed
Plates

2.4.28 24590-PTF-DD-S 13T-00022, Pretreatment Facility Structural Concrete
Embedments Key Plan Elevation 0 ft -0 in

2.4.29 24590-PTF-DD-S 1 3T-00024, Pretreatment Facility Structural Concrete
Embedments Plan EL. 0'-0" SH2
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2.4.30 24590-PTF-DD-S13T-00036, Pretreatment Facility Structural Concrete

Embedments EL. O'-0" Vessels SH 1

2.4.31 24590-PTF-DD-S13T-00039, Pretreatment Facility Structural Concrete

Embedments EL. 0'-0" Vessels SH 2

2.4.32 24590-PTF-DD-S13T-00044, Pretreatment Facility Structural Concrete

Embedment Details EL 0 ft - 0 in Vessels Sh 3

2.4.33 24590-PTF-MJD-PIH-00001, Mechanical Handling Data Sheet for Overhead

Mast Power Manipulator

2.4.34 24590-PTF-M0-PIH-00008, Pretreatment System PIH Design Proposal Drawing

30 Ton Capacity Lifting Hook

2.4.35 24590-WTP-MO-MOT-00012001, WTP Vitrification Facility Design Proposal
Drawing Remote Impact Wrench

2.4.36 24590-WTP-M61-P23T-00056, WTP Details Lower Holder Bottom Outlet

Electrical Connector 2"

2.4.37 24590-PTF-DD-S13T-00023, Pretreatment Facility Structural Concrete

Embedments Plan El. 0'-0" Sh 1

2.4.38 24590-PTF-SS-S15T-00033, Pretreatment Facility Structural Steel Framing

Floor Plan 56'-0" SH 2

2.4.39 24590-PTF-SS-S15T-0031 1, Pretreatment Facility Structural Misc Support Steel

El. 0'-0" Plan Sh 1

2.4.40 24590-PTF-SS-S15T-00312, Pretreatment Facility Structural Misc Support Steel

El. 0'-0" Plan Sh 2

2.4.41 24590-WTP-PW-P3OT-00001, WTP End Prep Detail for Field Butt Welds

2.4.42 24590-WTP-MO-50-00016, WTP Remote Fasteners

2.4.43 24590-WTP-M61-P23T-00057, WTP Assembly Lower Holder Electrical

Connector 2 Inch.

2.4.44 24590-WTP-M61-P23T-00005, WTP Details - Nozzles PUREX Male Connector

I ", 2", 3"1, 4"1

2.4.45 24590-WTP-M61N-P23T-00006, Nozzles PUREX Connector 1", 2", 3", 4"

2.4.46 24590-WTP-M61-P23T-00040, WTP Details - Kickoff Plates PUREX Connector
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3 Design Requirements

3.1 General

3.1.1 As Low As Reasonably Achievable (ALARA) principles shall be factored into

the design and maintenance of the evaporator system per 10 CFR 835,

Occupational Radiation Protection.

3.1.2 Unless otherwise specified, the evaporator system shall be designed and

fabricated per applicable documents listed in. section 2.0 of this specification, and

the data sheets in section 2 of the MR. No changes, substitutions, or deviations

shall be made without Buyer's concurrence.

3.1.3 The evaporator system design shall comply with the requirements stipulated in

this specification. Seller shall conform with Buyer's requirements for hot cell

wall penetrations, recirculation piping/jumper configuration, layout, and

dimensions. Seller shall confirm locations for all evaporator equipment are

adequate for system functionality. Seller shall submit any variances to these

requirements during design review stage for concurrence.

3.1.4 The evaporator piping and instrumentation sketches provided in the Section 2 of

the MR illustrate the conceptual piping and instrument control of the evaporator

system. All evaporator system components shall have adequate control features

to bring evaporator operations to a safe and stable 'shutdown' condition during

an abnormal event. Seller's control design philosophy can differ from Buyer's

conceptual control; however, the Seller's control system design shall conform to

Buyer's specification 24590-WTP-3PS-JQ07-TOOO1.

3.1.5 General Arrangement drawings should be used to convey approximate equipment

locations for skids.

3.1.6 The Seller shall be responsible for the evaporator system design including

component specification such as design parameters, sizing and environmental

protection (temperature, humidity, etc.) as required.

3.1.7 Deleted.

3.1.8 All heat exchangers including the reboiler and condensers shall comply with

ASME section VIII and TEMA standard, Class B. "Code Stamp & National

Board Registration" shall be provided for all Seller's provided heat exchangers.

3.1.9 Seller shall comply with nozzle loading requirements specified in the 24590-

WTP-3PS-MVOO-TOOO 1, Engineering Specificationfor Pressure Vessel Design

and Fabrication for vessels. Recirculation pump allowable nozzle loading shall

comply with API 610.

3.1.10 Gusset plates cannot be utilized to accommodate the required nozzle loading on

safety class vessels and heat exchangers.
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3.1.11 The equipment shall be designed such that personnel sound level exposure

outside of R5/C5 area shall not exceed 85 dBA. Seller shall clearly state how the

specified sound level limit will be met.

3.1.12 All calculations, modeling, analyses, drawings, and documentation shall utilize

U.S. customary units.

3.1.13 Design of the evaporator systems shall incorporate the latest and best-proven

technology, components, and materials for the required service conditions and

performance.

3.1.14 The evaporator system model analysis, thermal analysis, design analysis, and

seismic analysis shall be verified such that the final system, equipment and

component design meet the requirements of this specification as well as its

addenda and attachments.

3.1.15 Evaporator system equipment shall be furnished as discrete skid mounted units

that are ready to integrate with the Buyer's structures, systems, and components.

3.1.16 The evaporator system shall utilize common component types and equipment

manufacturers as applicable.

3.1.17 The evaporator system operates on a batch-wise process continuously. The

evaporator system shall be designed in accordance with following feed

conditions:

* Design CXP eluate feed flow of 6.9 to 10 gpm (non-constant feed rate)

* Design feed temperature of 77 'F

* Eluate feed pH of 0 - 9
* Eluate feed cycle duration (range: 18 - 25 hours, every 33 hours)

3.1.18 Design cooling water temperature of 75 *F shall be used for designing/sizing all

condensers.

3.1.19 Evaporator systems and components should be designed to prevent the migration

of contamination into the utility / reagent systems.

3.1.20 Human factors and ergonomics shall be designed into all evaporator equipment

requiring manual operations per IEEE Std 1023, IEEE Guidefor the Application

of Human Factors Engineering to Systems, Equipment, and Facilities of Nuclear

Power Generating Stations.

3.1.21 Quality level, seismic category, materials of construction, design pressure, and

design temperature shall be in accordance with the data sheets in section 2 of the

MR. If a change to the requirements for materials and/or the equipment types to

be used during the execution of the contract is dictated because of design

analyses, then the Seller is required to provide Buyer its recommendation for

review and concurrence prior to incorporation into the design of the evaporator

systems.

Page 24
24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

3.1.22 All equipment in the evaporator system requiring maintenance or removal shall

have flushing and draining capability to facilitate decontamination. Design

features shall minimize the need for decontamination by including sloping
features, replacing sharp bends with gradual bends, etc. where practical,

consistent with ALARA practices.

3.1.23 Provision for temperature instrumentation shall be jumper nozzles incorporating
the required thermowell details.

3.1.24 Nozzle and flange alignment shall be within ± 0.5 degrees of nominal design

specifications.

3.1.25 Jumper nozzle connections shall be included in the evaporator system to interface

with the Buyer supplied jumpers.

3.1.26 Deleted

3.1.27 Seller's reboiler frame design shall not protrude into the crane path.

3.1.28 The hub type (remote clamp) connectors and PUREX nozzles are the only

government-furnished equipment, which will be sent to Seller for installation.

Buyer will provide Seller hydro test blanks for the remote clamp connectors

(Grayloc) and the remote PUREX and other connectors for installation on the

axial flow pump and reboiler.

3.1.29 Nozzles for the reboiler and support frame assembly are to be designed to

maintain positional tolerance during operational loading conditions and maintain

structural integrity during and after a DBE.

3.1.30 All adjustable speed drives for pumps can be designed for non-radiation
environment.

3.1.31 Seller's fabrication drawings shall be used as the document of record for

fabrication of the components. Seller's specification drawings are not required to

be revised and maintained in total agreement with approved fabrication drawings.

3.1.32 Regarding Buyer's specification 24590-WTP-3PS-GOOO-T0003, Engineering

Specification for Packing, Handling, and Storage requirements, the center of

gravity and sling points are not needed for the separator vessel support tower

because awkward hollow parts do not allow a meaningful center of gravity to be

determined or designed. Multiple sling configurations are possible to affect a

successful lift and should be at the discretion of site construction supervisor.

3.1.33 Seller shall provide the evaporator system in the skids for ease of transportation,

installation, and replacement. Seller is responsible for equipment skid sizing and

layout to fit Buyer's facility. For the baseline design, the evaporator system will

comprise the following skids:

" Separator vessel skid
* Reboiler skid inclusive of reboiler
* Rectifier skid inclusive of rectifier
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* Condenser skid which includes steam ejectors, primary, inter, and after-

condensers
" Steam conditioning system which includes a pressure reducing valve and

control and a desuperheater

3.2 Basic Function

The Cesium Nitric Acid Recovery System (CNP) supports the Cesium Ion Exchange System

(CXP) and must be available at all times to maintain the CXP system in a continuous operation to

maintain LAW throughput. The design CXP loading cycle is 33 hours. In order to have

continuous processing of LAW the complete regeneration of a Cs ion exchange (IX) resin bed must

be completed in under 33 hours. A regeneration of a resin bed requires multiple steps, of which

elution and post elution rinse are sent to the CNP system for evaporation. The CNP system will

maintain a constant volume of eluant for each regeneration step, thus the volume of rinse water sent

to the CNP system must be disposed of to the PWD system. The PWD vessels are located at the 0

foot elevation and are approximately 45.5 ft high. The separator vessel is initially charged with a

5M to 8M HN03 solution in order to attain the correct vapor liquid equilibrium to recover a 0.5M

HNO3 rectifier bottoms product to be re-used in the CXP system as eluant. The recovered eluant

vessel, which receives the rectifier bottoms product, is located on the 0 foot elevation. The vessel

has a liquid operating level of approximately 15.3 ft at a maximum, however the level will cycle

through the elution and rinse steps. The change in volume depends on the rinse volume used in the

IX system. The volume of eluant and rinse will be provided as input to the CNP system each cycle.

The CNP system will receive and concentrate multiple eluate batches until a specified density is

met which correlates to a specific solubility limit. Once the specified density is met, the system is

shut down and the concentrate is transferred out of the system. A fresh charge volume of nitric

acid is then added to the evaporator system and the process restarted.

The control for the evaporator system should allow for the system to be fully automated, receiving

inputs from the CXP system for the eluate flow rates and volumes that will be received, and

initiation of receipt and standby modes of operation. The CNP system will require automated

control during possible upset conditions to ensure a safe working environment is maintained for

workers and the public and that the environment is protected.

3.3 Performance

3.3.1 The evaporator system shall be capable of continuous operation while achieving

a process boil off rate ranging from 6.9 to 10 gpm. All water/fluid addition to

demister pads spray, and reflux via the rectifier separation trays and primary

condenser shall be in addition to the evaporation rate.

3.3.2 The evaporator system shall have the ability to be placed on "total reflux" mode.

3.3.3 The evaporator system shall be capable of transferring from a cold shutdown

state to a hot standby state in under 4 hours.

3.3.4 The evaporator system shall require a hot standby mode to accommodate

receiving an initial 5-8 M HNO3 charge (preliminary estimate of 4300 gallons as

appropriate), an elution batch (6200 gallons) and rinse water feed (1200 gallons)

for 18 to 25 hours every 33 hours.
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3.3.5 The evaporator system shall maintain constant recovered eluant working

volumes; excess water & nitric acid is to be purged from the system as a rectifier

overhead product.

3.3.6 Evaporator system operating parameters shall minimize reboiler fouling by using

low differential temperature and high tube velocity to the extent practical in the

design.

3.3.7 The evaporator system shall be able to cool concentrate to a temperature, which

will allow for transfer with a steam-emptying ejector. This should be performed

by pulling a stronger vacuum on the system.

3.3.8 The evaporator system shall produce a maximum concentrated waste specific

gravity of 1.37 (for NaNO3 at 80% of its solubility limit), which is exclusive of

any solids present in the waste.

3.3.9 The evaporator system shall produce a rectifier bottoms product of 0.5 M HN0 3.

3.3.10 All evaporator system components within the R5/C5 black cell (except the

demister pads) shall be nonreplaceable components with a design life of 40 years.

The reboilers and recirculation pump in the R5/C5 hot cell shall be remotely

replaceable.

3.4 Design Conditions

3.4.1 General

3.4.1.1 For nominal conditions refer to Appendix A and Appendix B for the

evaporator stream data and simplified thru-put flow diagram,
respectively. Appendix C provides data that defines the system

performance operating conditions and requirements.

3.4.1.2 All equipment skids shall meet applicable Department of

Transportation (DOT) requirements for road transportation per 49

CFR 173.

3.4.2 Physical Constraints/Interfaces

3.4.2.1 The evaporator separator vessel (CNP-EVAP-00001) with demister

pads shall be located in the R5/C5 black cell, room P-0 112 on the 0-
ft floor elevation. The demister pad assembly shall be accessed

through a sealed, shielded aperture in the 56 ft floor (10-ft diameter

maximum).

3.4.2.2 The Reboiler and recirculation pump shall be located in the R5/C5
hot cell, room P-0123 on the 0-ft floor elevation. The reboiler

assembly (including the residual process fluids left inside reboiler

after flushing and draining) shall not weigh more than 25 tons

including all lifting fixtures and lifting beams. The available space

for the reboiler (excluding nozzles) has dimensions of 4 ft diameter

by 15 ft high. All equipment assembly must fit through a 13 ft by 13
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ft air lock door while supported by buyer-supplied cart and shall not

exceed 21 ft length.

3.4.2.3 The evaporator primary condenser (CNP-HX-00002) and secondary

condenser system (CNP-HX-00003, -00004, and CNP-EJCTR-
00009A/B, -00010A/B) shall be designed to fit on the 77-ft floor

elevation.

3.4.2.4 The rectifier (CNP-DISTC-00001) shall be designed to fit on the 56-
ft floor elevation.

3.4.3 Buyer Supplied Utilities

Values for all utility supply pressures and temperatures are nominal values.

3.4.3.1 Plant service air and instrument air will be supplied at approximately

100 psig and 65 *F.

3.4.3.2 Deleted

3.4.3.3 High pressure steam supply conditions:

3.4.3.3.1 Minimum operating condition: 110 psig @ 3440F

3.4.3.3.2 Normal operating condition: 118 psig @ 349*F

3.4.3.3.3 Maximum operating condition: 135 psig @ 358*F

3.4.3.3.4 Design condition: 163 psig @ 372*F

3.4.3.4 Cooling water will be supplied at approximately 45 psig and 75 IF

with a peak summer maximum of 83 *F. The cooling water

temperature of 75 *F is valid for 85 % of the time through a year.

3.4.3.5 Demineralized water will be supplied at approximately 72.5 psig and

75 *F for demister pad and separation tray spray in the event that
sufficient process condensate is unavailable.

3.4.3.6 Water, 5 M nitric acid at approximately 75 psig and 77 *F, or up to

50 % wt caustic (2 M to 5 M typically) at approximately 75 psig and

77 *F can be supplied for the Seller's flushing system.

3.5 Environmental Conditions

3.5.1 Storage

Prior to installation, the evaporator system may be stored outdoors at ambient

temperature extremes ranging from -30 *F dry-bulb to 117 *F dry-bulb and with

a relative humidity of 0-100 %.
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3.5.2 Evaporator Separator Vessel

The separator vessel (CNP-EVAP-00001) will be installed indoors in an R5/C5

black cell maintained between 59 to 113 OF dry-bulb temperature during normal

operation. Radiation exposure for the separator vessel will be 1,000 Rad/hr or

more.

3.5.3 Reboiler and Recirculation Pump

The reboiler (CNP-HX-00001) and recirculation pump (CNP-PMP-0000 l) will
be installed indoors in an R5/C5 hot cell maintained between 59 to 113 *F dry-

bulb temperature during normal operation. Radiation exposure will be 1,000
Rad/hr or more.

3.5.4 Primary and secondary condensers

The primary condenser (CNP-HX-00002) and secondary condensers (CNP-HX-

00003, -00004, CNP-EJCTR-00009A/B, -00010A/B), and process condensate
pump (CNP-PMP-00002) will be installed indoors in an R3/C3 area maintained

between 59 to 113 *F dry-bulb temperature during normal operation. Radiation

exposure will be 2.5 mRad/hr or less during normal operation.

3.5.5 Rectifier

The rectifier (CNP-DISTC-00001) will be installed indoors in an R5/R3/C3 area.

The R5/R3/C3 areas are maintained between 59 to 113 OF dry-bulb temperature

during normal operation. Radiation exposure will be 1000 Rad/hr.

3.6 Recirculation Pump

3.6.1 For recirculation pump requirements, refer to individual MDS in section 2 of the

MR.

3.6.2 The recirculation pump shall be axial-flow type mounted vertically in an elbow

of the recirculation loop. The remote handling structural support requirements

for the recirculation pump will be provided by the Buyer.

3.6.3 The recirculation pump shall be provided with a pump motor and an adjustable

speed drive (ASD). Motors shall be provided with radiation resistant insulation,
rated for 109 Total Integrated Dose (TID) rad (gamma). The ASD shall be

compliant with specification 24590-WTP-3PS-EVV1-T0001, Engineering
Specification for LAW Voltage Adjustable Speed Drives and specification 24590-

WTP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction

Motors.

3.6.4 The recirculation pump shall have dual mechanical seals that will be

lubricated/flushed with water. Flush piping will be based on API Plan 53. Seller
shall coordinate with Buyer for details.

3.6.5 Inlet and outlet pipe ends of the recirculation pumps shall be butt welded to

Buyer's supplied jumper nozzle flanges at the Seller's facility.

Page 29
24590-G04B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

3.6.6 Pump nozzle loading shall comply with API 610.

3.6.7 The recirculation pump nozzle locations shall be within (±) 1/4-inch tolerance.

However, the tolerance measurement device shall have a minimum of 1/1000-

inch accuracy.

3.6.8 Deleted.

3.6.9 The recirculation pump shall be designed with the following features to ensure

ease of process operating with a long expected mechanical lifetime:

* Low operating speed, high flow, and low head process conditions.

* Low casing fluid velocity to minimize wear on the casing.

" Top mounted motor and vertical removal design for easy crane access.

" The recirculation pump motor, impeller, shafting, and seals shall be remotely

removable as one unit by using a single crane hook and crane mounted

impact wrench with CCTV cameras.

3.6.10 The recirculation pump shall be designed for the following operating conditions.

All fluid properties are referenced at 77 *F.

* (Seller provided flow rate gpm)
* (Seller provided viscosity cP)
0 1.0 to 1.37 SG
* 59 to 140 *F

3.7 Reboiler

3.7.1 For reboiler requirements, refer to individual MDS in section 2 of the MR.

3.7.2 The reboiler shall be designed in accordance with Buyer's specification 24590-

WTP-3PS-MESO-T0001, Specificationfor Shell and Tube Heat Exchangers.

3.7.3 The reboiler (CNP-HX-00001) shall be of all welded construction on both tube
and shell sides.

3.7.4 Reboiler tubes shall be seamless and welded to the tubesheet(s) with full strength

welds. The tubes shall include a corrosion allowance of 0.04 inch for the process

side.

3.7.5 The reboiler shall be capable of sustaining a process evaporation rate of 6.9 to 10

gpm plus demister spray.

3.7.6 Reboiler process fluid velocity shall be greater than 4.0 ft/sec and not exceed 10

ft/sec.

3.7.7 The reboiler shall be designed for remote installation and replacement as one

unit.

3.7.8 Deleted.
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3.7.9 The maximum dimensions for the reboiler shall be 4 ft diameter anid 15 ft height.
The reboiler design shall be a U-tube heat exchanger with side bottom process

fluid inlet and outlet.

3.7.10 The reboiler process fluid inlet and outlet nozzle diameters shall be 14 inches.

Inlet and outlet pipe ends of the reboiler shall be butt welded to Buyer's supplied

jumper nozzle flanges at the Seller's facility.

3.7.11 Deleted.

3.7.12 The reboiler nozzle locations and support frame dimensions shall be within (±)
1/4-inch diametric tolerance from a master dowel defined by the Buyer. Nozzles

shall be perpendicular/parallel within 0.5 degrees or 1/4 inch whichever is

smaller relative to the datum formed by the lower base plate of the reboiler and

support frame assembly. The tolerance measurement device shall have a
minimum of 1/1000-inch accuracy. Seller shall supply as built nozzle locations
as soon as possible to facilitate the Fabrication of the Buyer's Jumpers.

3.7.13 The Seller is responsible for providing a steam-conditioning skid. The skid will
include a pressure reducing valve and control and a desuperheater to produce
Seller's specified saturated pressure steam for reboiler operation.

3.7.14 Deleted.

3.7.15 The reboiler shall be designed such that the static pressure of the process fluid

above the reboiler is sufficient to suppress the boiling in the reboiler tubes.
Boiling shall occur only near or at the liquid surface in the evaporator separator
vessel.

3.7.16 The temperature rise of the process fluid as it passes through the reboiler shall be

approximately 2 - 4 *F design basis to minimize the potential for tube fouling.

3.7.17 Reboiler will be installed without insulation. Reboiler duty and steam demand
calculations shall include heat loss from all reboiler surfaces without insulation.

3.7.18 The reboiler and support frame assembly shall be designed for remote installation
and replacement as one unit.

3.7.19 The reboiler and support frame assembly shall be transported horizontally into
the hotcell staging area on a transporter skid at which it will be maneuvered to a
vertical orientation for installation.

3.7.20 Seller shall comply with nozzle loading requirements specified in Appendix J of
this specification.

3.8 Evaporator Separator Vessel

3.8.1 For separator vessel requirements, refer to individual MDS in section 2 of the
MR.
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3.8.2 The separator vessel shall be designed in accordance with Buyer's specification

24590-WTP-3PS-MVOO-TOOO 1, Specificationfor Pressure Vessel Design and

Fabrication.

3.8.3 The separator vessel shall be designed to maximize liquid - vapor separation and

to achieve a 10-gpm-evaporation rate plus any excess fluid for demister spray.

3.8.4 The separator vessel shall incorporate nozzle connections for temperature

(including thermowells), pressure, level, and density instrumentation as required.

The Seller shall propose reliable measurement instrumentation for Buyer to

review.

3.8.5 Seller shall comply with nozzle loading requirements for vessels/reboilers

specified in Appendix J of this specification

3.8.6 The top section of the separator vessel shall incorporate lateral guides to the 56 ft

floor and black cell walls to minimize horizontal forces and base overturning

moments during a seismic event.

3.8.7 The centerline elevation of the separator vessel offgas nozzles shall be no higher

than 47 ft-0 inch plant elevation.

3.8.8 The separator vessel head shall be removable for access to the demister pads

section.

3.8.9 The separator vessel shall incorporate a 2-inch inlet nozzle to supply sufficient

dilution air to negate hydrogen buildup.

3.8.10 Spray nozzles shall be provided to allow nitric acid cleaning of the demister

mesh. The placement of spray nozzles shall accommodate demister section

removal and not hinder maintenance operations.

3.8.11 A spray pipe with nozzles located below the lower demister pad shall be

provided to spray demin water or recycled condensate into the steam flow to

assist in mesh performance.

3.8.12 To improve demister efficiency and facilitate decontamination, the demister pad

shall be sprayed from above and below with recycled condensate or 5 M nitric

acid from a spray control system located at the 56 ft elevation.

3.8.13 Differential pressure across a series of separation trays and the demisters pad

section shall not significantly elevate boiling point.

3.8.14 All nozzle connection points shall be provided clear and below any surrounding

floor structural steel at 56 ft plant elevation.

3.9 Rectifier

3.9.1 For rectifier requirements, refer to individual MDS in section 2 of the MR.
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3.9.2 The rectifier shall be designed in accordance with Buyer's specification 24590-
WTP-3PS-MESO-T000 1, Specificationfor Shell and Tube Heat Exchangers.

3.9.3 The rectifier shall incorporate nozzle connections, which allow for rinsing and

decontamination with process condensate, nitric acid, or sodium hydroxide.

3.9.4 The rectifier shall be equipped with piped vents.

3.9.5 Seller shall comply with nozzle loading requirements specified in Appendix J of
this specification

3.10 Primary Condenser

3.10.1 For primary condenser requirements, refer to individual MDS in section 2 of the

MR.

3.10.2 The primary condenser shall be designed in accordance with Buyer's

specification 24590-WTP-3PS-MESO-TOOO 1, Specification for Shell and Tube
Heat Exchangers.

3.10.3 The primary condenser (CNP-HX-00002) shall be of all welded construction on

the process fluid side. Tubes shall be welded to the tubesheet(s) with full

strength welds.

3.10.4 Deleted.

3.10.5 The condenser shall be designed with hinged bonnets to allow isolation of

leaking tubes utilizing contact maintenance techniques.

3.10.6 The condenser shall be designed for retubing as part of the maintenance strategy.

3.10.7 The condenser shall be designed to maximize vapor condensation from the offgas

streams at a nominal rate of at least 10 gpm plus any excess fluid for demisters.

3.10.8 Average cooling water temperature rise of 18 *F shall be used for condenser
design.

3.10.9 Cooling water (tube side) pressure must exceed the process vapor (shell side)
pressure.

3.10.10 The primary condenser shall be compatible with process condensate that has a

pH of 0 to 9, and a temperature of 240 *F (In the event of Rectifier failure). It
shall also be compatible with 5 M nitric acid used for washing and
decontamination.

3.10.11 The primary condenser will be installed without insulation. The primary
condenser duty and cooling water demand calculations shall include heat gain
from all primary condenser surfaces without insulation.

3.10.12 Seller shall comply with nozzle loading requirements specified in Appendix J of

this specification

Page 33
24590-GO4B-FOOO 19 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

3.10.13 A pump shall be incorporated into the primary condenser and secondary

condenser system to remove discharged process condensate.

3.10.14 The process condensate pump shall be designed in accordance with Buyer's

specification 24590-WTP-3PS-MPCO-T0002, Specificationfor General
Centrifugal Pumps to Meet Requirements of ASME B73.1M-1991 and ASME

B73.2M 1991 for Commercial (CM) Components.

3.11 Secondary Condenser System

3.11.1 The secondary condenser system shall consist of an inter-condenser, after-

condenser, and four steam ejectors. For secondary condenser system

requirements, refer to individual MDS in section 2 of the MR.

3.11.2 The inter-condenser and after-condenser shall be designed in accordance with

Buyer's specification 24590-WTP-3PS-MESO-TOOO1, Specificationfor Shell and
Tube Heat Exchangers.

3.11.3 Deleted.

3.11.4 The inter-condenser and after-condenser shall be of all welded construction on

the process fluid side. Tubes shall be welded to the tubesheet(s) with full

strength welds.

3.11.5 Deleted.

3.11.6 The evaporator separator vessel pressure shall be maintained by a two-stage

vacuum ejector system. The first stage shall maintain a vacuum on the primary

condenser and consists of a steam ejector, air in-bleed control valve, and an inter-

condenser. The vapor discharged from the inter-condenser enters the second

stage of the vacuum system. The second stage shall consist of a second steam

ejector and an after-condenser.

3.11.7 The secondary condenser system shall provide capability for operating at a

vacuum as low as achievable.

3.11.8 The two-stage vacuum system shall be designed to control the separator vessel

pressure at 1.45 psia and pull a strong enough vacuum to cool evaporator
contents adequately to transfer contents with a steam ejector.

3.11.9 The desired vacuum within the separator vessel shall be controlled by the air in-

bleed into the suction of the 1st stage vacuum ejector.

3.11.10 Process condensate from each condenser shall be hydraulically connected to the

process condensate vessel.

3.11.11 All components of the condenser skid will be installed without insulation. The

duty, cooling water demand, and steam demand calculations shall include heat

loss from all surfaces without insulation.

3.11.12 Cooling water pressure must exceed the process vapor pressure.
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3.11.13 Seller shall comply with nozzle loading requirements specified in Appendix J of

this specification

3.12 Reboiler Condensate Transfer Station (RCTS)

3.12.1 The Seller shall supply a RCTS, which collects steam condensate drained from

the reboiler.

3.12.2 The RCTS shall be designed to support continuous steady state operation in

maintaining nominal operating level while receiving and supplying steam

condensate to the steam-conditioning skid and to a condensate receipt vessel.

3.12.3 The reboiler condensate vessel (RCV) shall be designed in accordance with

Specification 24590-WTP-3PS-MVOO-T000 1, Specificationfor Pressure Vessel

Design and Fabrication.

3.12.4 The RCV shall comply with nozzle loading requirements specified in Buyer's
specification 24590-WTP-3PS-MV00-TOOO1, Specification for Pressure Vessel
Design and Fabrication.

3.12.5 The RCV design and configuration shall support installation of differential

pressure level instrumentation and associated flanged "direct connect" diaphragm

seal pressure transmitters.

3.12.6 The RCV shall be a vertical oriented vessel constructed of 304L stainless steel

with a capacity of 225 gallons.

3.12.7 The RCV shall be designed to be attached to a mounting ring which will be

installed using anchor bolts.

3.12.8 The RCV shall be designed to support a minimum operating volume of 80

gallons.

3.12.9 The condensate transfer pumps (CTP) shall be vertical turbine pumps with a by-

pass valve to limit the pump discharge pressure allowing prevention of motor

overload. The pumps along with their motors shall be mounted on the transfer

station.

3.12.10 API Plan 11 single mechanical seals shall be incorporated in each CTP.

3.12.11 The CTP's shall be designed to comply with pump nozzle loading requirements

specified in API 610.

3.12.12 The CTP's and accessories shall be made of 300 series stainless steel. The pump

materials of construction for wetted parts shall be cast high alloy steel 316 SS.

3.12.13 A 2-inch nozzle on the side of each reboiler steam condensate vessel shall be
provided for an additional condensate drain from the reboiler steam
conditioning system desuperheater to function. Location of the 2-inch inlet

drain nozzle is provided in Appendix K.
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3.13 Mechanical Handling Requirements

3.13.1 Equipment located in the R5/C5 hot cell shall be designed in accordance with

Buyer's specification 24590-WTP-3PS-MOOO-T0002, General Specificationfor

Mechanical Handling Equipment Design & Manufacture.

3.13.2 Seller designed equipment shall incorporate jumper connector nozzles to

facilitate process, utility, instrument, and power connections to the Buyer

supplied jumpers and systems.

3.13.3 The reboiler and recirculation pump shall incorporate jumper nozzles for process

pipework (e.g., pump suction and discharge connections, utilities,

instrumentation, and power, as required).

3.13.4 Seller shall identify all interface points for systems requiring connection to the

Buyer's process piping, jumpers, and utility systems.

3.13.5 The nozzle tolerance requirements for -reboiler and recirculation pumps in the

R5/C5 hot cell shall be ±1/4 inch for location and ±1/20 for angular tilt. The

nozzle tolerance measurement device shall have a minimum of ±1/1000-inch

accuracy. The Buyer's jumpers shall be built to as-built dimensions (x, y, z, and

angular tilt) and replaced with equipment as necessary.

3.13.6 Deleted.

3.13.7 Deleted.

3.14 Loadings

3.14.1 The evaporator equipment assemblies shall be self-supporting, capable of

carrying the static loads of components, and capable of handling stresses imposed

during shipment, installation, operation and an earthquake.

3.14.2 Loads to be considered for the structural design of evaporator vessel, equipment,

and components shall be in accordance with applicable codes, standards, and

reference documents listed in section 2 of this specification.

3.14.3 All support structures with SC-I and SC-II designation shall be seismically

analyzed with provided ISRS curves as specified in Appendix J and qualified in

accordance with AISC N690.

3.14.4 All support structures with SC-II and SC-IV designation shall be seismically

analyzed and qualified in accordance with the AISC ASD and UBC zone 2B.

3.14.5 Seller shall complete a seismic analysis of the evaporator package designs,
including skids, and skid anchorage, equipment and pressure vessel anchorage,
piping anchorage. Loadings shall be calculated in accordance with the

appropriate requirements of Buyer's specifications 24590-WTP-3PS-SS90-
TOOO I, Engineering Specification for Seismic Qualification of Seismic Category
I/II Equipment and Tanks, and 24590-WTP-3PS-FBO1-TOOO1, Structural Design
Loads for Seismic Category III & IV Equipment and Tanks. Analysis shall show
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that the evaporator system and components are capable of withstanding seismic

loadings.

3.14.6 The separator vessel, heat exchangers, and rectifier shall be seismically analyzed

and qualified by the Seller per Buyer's specification 24590-WTP-3PS-MV0O-
T0002, Engineering Specification for Seismic Qualification Criteria for Pressure

Vessels, Buyer's specification 24590-WTP-3PS-MVOO-TOOOI, Specification for

Pressure Vessel Design and Fabrication.

3.14.7 The Seller shall perform thermal and static stress analyses for all evaporator

structures, systems, and components.

3.14.8 Except for the reboiler and recirculation pump, all equipment skids shall be

designed for a maximum floor loading of 160 lbs/ft2 . Refer to drawings in

section 2.4 for structural concrete embed details.

3.14.9 The embed location for the reboiler is detailed on drawings in section 2.4. Each

embed has a support post which connects to the PEP. To avoid displacement in

skid under the heavy reboiler weight, reboiler frame shall rest upon support posts

with the embeds underneath. These embeds are type "D" which have been

designed for ultimate compressive strength of 100 kips.

3.14.10 The flow meter unit of the CNP steam conditioning skid is SC-rI and may not be

qualified at the accelerations defined in the Buyer's specification for Seismic

Qualification of Seismic Category I/11 Equipment and Tanks, and 24590-WTP-

3PS-FBO1-TOO01. Equivalent test can be performed and considered successful if

there is no physical damage to the instrument. For the equivalent test, the flow

meter units will undergo a frequency sweep (0 to 500 Hz) to determine their

resonant frequency. Once the resonant frequency is determined, the units are

tested at 1 g vertical and then I g horizontal for a period of twenty minutes each,

all while being excited at the resonant frequency.

3.15 Electrical Requirements

3.15.1 The electric motor drive shall conform to the requirements set forth in Buyer's

specification 24590-WTP-3PS-EVV 1 -TOQO 1, Engineering Specificationfor Low

Voltage Adjustable Speed Drives.

3.15.2 The recirculation pump motor shall conform to the requirements set forth in

Buyer's specification 24590-WTP-3PS-MUMI-T0002, Engineering Specification

for Low Voltage Induction Motors.

3.15.3 Seller shall comply with the requirements set forth in Buyer's specification

24590-WTP-3PS-EKP-TOOO 1, Engineering Specification for Electrical

Requirements for Packaged Equipment.

Page 37
24590-GO4B-FOO019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

3.16 Instrumentation and Control Requirements

3.16.1 General

3.16.1.1 All controls, control systems, control panels, alarm systems,
analyzers, instrumentation, and their installation into the evaporator

system shall conform to the requirements set forth in Buyer's

specification 24590-WTP-3PS-JQ07-TOOO1, Engineering
Specification for Instrumentation for Package Systems.

3.16.1.2 The Seller shall provide completed Buyer's instrument data sheets.
The Buyer will use this information for procurement and installation

of required instrumentation.

3.16.1.3 The Seller shall provide functional test set points and recommended

operating set points with the packaged systems.

3.16.1.4 The Seller shall provide a control philosophy, which shall consist of
the control loop definitions, system interlocks, alarms, and control

philosophy.

3.16.1.5 The Buyer will use the Seller's control philosophies and logic

narratives to provide the logic programming which will integrate the

Seller's control requirements into the Buyer's overall control system.

3.16.1.6 Deleted.

3.16.1.7 The following table describes the work processes and the division of

the responsibilities:

Buyer's Seller's Responsibility

Responsibility
Blank Instrument Data Sheet

Complete Instrument Data Sheet *

Instrument Installation Details

Instrumentation Procurement
Instrumentation Installation

Functional Test Set Points

Operating Set Points

Control Philosophies _

Software Requirements Specification

Logic Programming _

DCS Hardware _

*Buyer will provide, Seller will complete
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3.16.2 Other

The Seller shall provide accuracy requirements of the measured range of

instrumentation as specified in Buyer's specification 24590-WTP-3PS-JQ07-
T0001, Engineering Specification for Instrumentation for Package Systems.

3.17 Lifting Requirements

3.17.1 Seller shall identify the weight and center of gravity of each equipment skid.

3.17.2 Seller shall provide yokes for the separator vessel, reboiler, and recirculation

pump for installation and remote maintenance. Each yoke will be made of

structural steel except for components that directly contact Evaporator

Equipment during lift; contact components shall be made of 304SS. The yokes

shall be designed for balanced lifting and handling by a single hook crane. The

yokes shall be designed in accordance with ANSI N14.6

3.17.3 All evaporator equipment and skids shall have lift points and attachment

mechanism. Lifting bail design shall comply with proposal hook design.

3.17.4 All lifting attachments shall have either a safety factor of three (3), based on the

material yield strength, or five (5), based on the material ultimate strength,

whichever is more conservative. The lifting points shall have a label clearly

identifying its safe working load. If forged bolts are used, they shall be used in

accordance with ASME B 18.15.

3.17.5 The reboiler and support assembly shall be designed for horizontal transportation

in the hot cell. The reboiler and support assembly shall have tailing lug and tilt-

up features for vertical installation with a 2-ton hoist for tailing operation.

3.17.6 The maximum hook height is 27 ft-6 in. The bottom of the reboiler, while in the

vertical orientation, shall be above 5 ft-0 in.

3.17.7 The lifting lugs shall be designed to permit lifting the equipment skid without

distortion or damage to the components of the equipment skid.

3.17.8 All lifting points shall be proof tested. Test and examination certificates shall be

provided to the Buyer review.

3.17.9 The reboiler and support frame assembly shall be lift tested by the Seller to

demonstrate proper vertical orientation using the Seller-supplied lifting fixture.

This testing includes verification of all tilt up features. The reboiler shall be

balanced after fabrication. Actual vertical lift (with vessel empty) shall not be

more than 1/4 inch from true vertical. Permanent deflection or a change in the

assembly alignment is unacceptable. The Seller shall notify the Buyer a

minimum of 15 working days in advance of reboiler and support frame assembly

lift test. The Buyer may send representatives to witness the inspections or

perform an independent inspection.
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3.18 Accessibility and Maintenance

3.18.1 General Maintenance Requirements

Accessibility and maintenance requirements shall be per this specification and its

addenda and attachments.

3.18.2 R5/C5 Black Cell Equipment Maintenance Requirements

3.18.2.1 No equipment requiring maintenance, with the exception of demister
pads, shall be located inside the R5/C5 black cell. The
nonreplaceable 40-year life components shall include the separator
vessel and all its internal parts (except demister pads) and their
supporting structures/anchorage.

3.18.2.2 Demister pad assembly shall be remotely removable and replaceable

through a 10-foot diameter opening from the 56-foot elevation floor,
which is directly above the black cell. The demister pad, support,
and frame shall be designed and fabricated such that they can be

removed. The demister pad assembly design shall be installed as an

integral unit. If the spray down mechanism's water connections are

incorporated into the pad assembly, the connections shall utilize a
quick disconnect type connection for the water source. Due to

potential radiation and contamination concerns, viewing and removal

of the of the demister pad will be accomplished with the top denister
pad submerged approximately 6-inch below the water during the
maintenance duration. Seller shall demonstrate and record on VHS
format videotape demister pad removal and replacement in their shop
test.

3.18.3 R5/C5 Hot Cell Equipment Maintenance Requirements

3.18.3.1 The reboiler and recirculation pump in the R5/C5 hot cell shall be
designed to be remotely removable and replaceable.

3.18.3.2 The reboiler and support frame assembly and recirculation pump in
R5/C5 hot cell shall be designed in accordance with the requirements

stated within this specification.

3.18.3.3 The reboiler shall not weigh more than 25 tons, including all
required lifting fixtures.

3.18.3.4 All fittings, pipe connections, electrical power, and control
connections for equipment in R5/C5 hot cell shall be engineered on
jumpers suitable for remote operation using a crane hook and crane
mounted impact wrench, and/or power manipulator, see Ref. 2.4.41,
with CCTV cameras.

3.18.3.5 The reboiler and recirculation pump shall be made suitable for
remote operation utilizing features such as trunnions, guide pins,
location dowels, captive bolts, and lead-ins on bolts, and be able to
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be removed using a crane hook and crane mounted impact wrench

with CCTV cameras. Refer to drawings in section 2.4 for remote

impact wrench, crane, and hook details.

3.18.3.6 The use of shims to position the reboiler and support frame assembly

or recirculation pump in the R5/C5 hot cell is not allowed. All

surfaces shall be machined to locate equipment and support remote

handling and replaceability.

3.18.3.7 Due to the requirement of a 12-foot reserved path for equipment

removal in the hot cell, Seller shall comply with the location

requirements for the reboiler and support frame assembly and

recirculation pump as shown in sketches in Appendix F.

3.18.3.8 All services to or from the recirculation pump shall be provided

using jumper connections.

3.18.3.9 The maximum height of any 2-inch hex nut (jumper connector),

oriented vertically, is 24 ft-6 inches in plant elevation.

3.18.3.10 The maximum height of any 2-inch hex nut (jumper connector),

oriented horizontally, is 25 ft-6 inches in plant elevation.

3.18.3.11 The maximum height of the 2-ton slewing hoist is 28 ft-6 inches.

3.18.3.12 The maximum height and hook approach of the 30-ton hook is
distinctly different than the 2-ton hoist. Refer to the crane data sheet,

24590-PTF-MJD-PIII-0000 1 for details.

3.18.3.13 Hot Cell Equipment capable of disassembly in the Hot Cell via
remote crane operations shall employ nut cups with tabs or alternate

design with Buyer approval. See section 2 of the material requisition

for details on remote fasteners.

4 Materials

4.1 Positive Material Identification

Refer to Buyer's specification 24590-WTP-3PS-GOOO-T0002, Specificationfor Positive

Material Identification (PMI) for PMI requirements. Seller shall submit documentation of

all PMI test results which show chemical properties and material classification.

4.2 Construction

4.2.1 Seller shall specify surface finish for all materials and submit to Buyer for

review.
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4.2.2 Seller shall maintain a record of ASTM numbers, material test reports, and

manufacturer material certifications for materials used for construction of

evaporator equipment/skids. Seller shall provide copies to the Buyer.

4.2.3 All stainless steel bolts and studs shall conform to ASTM F593.

4.2.4 All stainless steel nuts shall conform to ASTM F594.

4.2.5 Seller shall provide Material Safety Data Sheets (MSDSs) for all materials

installed or used.

4.2.6 Process fluids may contain caustic solutions (50 wt % caustic), and 5 M nitric

acid solutions may also be used for decontamination of the pipework,

recirculation pump, valves, and instruments/instrument tubing.

4.2.7 All flanges and pipe fittings shall conform to ASME B31.3 1996 and be weld-
neck and long radius type, respectively, unless otherwise specified. Flanges shall

also be in accordance with ASME B16.5, and B16.47 Series A, as applicable.

4.2.8 No threaded flanges or fittings shall be used in the black cell. Threaded
flanges or fitting can be used for the condenser condensate centrifugal pump

CNP-PMP-00002 since it is not located in a black cell.

4.2.9 Certified material test reports shall be supplied for all alloy, stainless, and carbon
steel construction materials that make up the separator vessel, distillation column,

condensate collection vessel, heat exchangers, piping, and equipment skids.

4.2.10 Selection of materials for threaded components shall minimize galling. The

Seller shall also consider different material selection, sleeving, etc., where

practical.

4.2.11 All materials used in the construction of the evaporator equipment shall be new

and unused. Where specific criteria are not provided, material section shall be

determined by the Seller and have properties and composition suitable for the

specific service conditions and consistent with this specification and its addenda

and attachments.

4.2.12 The alternate ASTM editions can be used in place of the ASTM standards listed

below on the date the purchase order went into effect.

Alternate Materials Specified Materials

ASTM A182-98, A182-01 ASTM A182/A182M-99

ASTM A312-04 ASTM A312/A312M-00c

ASTM A403-95 ASTM A403/A403M-99

ASTM A403-99 ASME Section II Part A, 2001 Edition 2002
Addenda, SA-403 / ASTM A403-95
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4.3 Vessels

Vessel materials shall conform to individual MDS in section 2 of the MR.

4.4 Pipework

Pipework material shall meet the piping material requirements in Buyer's specification
24590-WTP-3PS-POOO-TOOO1, Specification for Piping Material Classes.

4.5 Prohibited Materials

4.5.1 Mercury and other low melting point metals, their alloys, or materials containing
such metals as their basic constituents shall not be used in the construction of any
components of the evaporator systems.

4.5.2 Molybdenum and halides shall not be used in direct contact with stainless steel.

4.5.3 Asbestos shall not be included in any component of the evaporator system.

4.5.4 Halide containing materials shall not be used in any component of the evaporator
system.
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4.5.5 "Teflon" or compounds thereof must be qualified for use with the radiation

levels specified in this specification.

4.6 Storage of Special Materials (e.g., stainless steel) prior to work

4.6.1 The Seller shall meet the storage requirements in Buyer's specification 24590-

WTP-3PS-GOOO-T0003, General Specificationfor Packaging, Handling, and

Storage Requirements.

4.6.2 Stainless steel is susceptible to corrosion caused by the contact and interaction

with incompatible materials. All stainless steel material shall be stored in

separate areas away from other materials.

5 Fabrication

The Seller shall obtain written Final Design Review from the Buyer prior to the start of fabrication

activities.

5.1 General

5.1.1 Fabrication of vessels shall be performed in accordance with Buyer's

specification 24590-WTP-3PS-MVOO-TOOOl, Specification for Pressure Vessel

Design and Fabrication.

5.1.2 Fabrication of pipework shall be performed in accordance with Buyer's

specification 24590 WTP-3PS-PS02-TOOOI, Specification for Shop Fabrication
ofPiping.

5.1.3 Deleted.

5.1.4 All fabrication shall be performed by personnel qualified in accordance with this

specification and applicable documents in section 2 of this specification.

5.2 Welding

5.2.1 Seller shall develop detailed welding, weld inspection, NDE, and weld repair

procedures for fabrication of the evaporator vessel, equipment, and structural
supports. Seller shall submit them to the Buyer for review prior to fabrication.

Procedures shall include acceptance criteria. The procedures shall conform to the

following, as applicable:

* Buyer's Specification 24590-WTP-3PS-SSOO-T0002
* Buyer's Specification 24590-WTP-3PS-NWP-TOO01
" Buyer's Specification 24590-WTP-3PS-MVB2-TOO01
" Buyer's Specification 24590-WTP-3PS-SSOO-TOO01
* ASME Boiler and Press Vessel Code, section VIII, Div. 1

" ASME B31.3-1996
* AWS Dl.6
* AWS D9.1
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5.2.2 Welding, weld inspection, NDE, and weld repair shall be carried out in
accordance with the applicable procedures developed per section 5.2.1 above.

5.2.3 Each procedure shall be prepared and qualified in accordance with the

requirements of the listed specification and standards in 5.2.1 above or ASME

section IX, whichever is more stringent.

5.2.4 Welder qualifications shall be performed in accordance with ASME section IX or
AWS as required.

5.2.5 Personnel performing weld inspection shall be qualified in accordance with

ASME Boiler and Pressure Vessel Code, section VIII, Div. 1 and Buyer's
specification 24590-WTP-3PS-SSOO-T0002, Specification for Welding of
Structural Stainless Steel and Welding of Structural Carbon Steel to Structural

Stainless Steel.

5.2.6 Repairs required as a result of weld rejection by either the Buyer's or Seller's

final inspection shall be fully documented in accordance with Seller's Quality
Assurance Program (QAP). Weld repairs shall be performed in accordance with
ASME Boiler and Pressure Vessel Code, section VI. Weld repair records shall
be included with Seller's quality verification document package to be submitted
to Buyer.

6 Inspections and Examinations

6.1 Nondestructive Examinations

6.1.1 Unless otherwise specified, all vessel welds shall be inspected in accordance with
the requirements outlined in the Buyer's specification 24590-WTP-3PS-MVOO-
TOOO 1, Specification for Pressure Vessel Design and Fabrication.

6.1.2 Unless otherwise specified all pipework welds shall be inspected in accordance
with the requirements outlined in Buyer's specification 24590-WTP-3PS-PSO2-
TOQO 1, Specification for Shop Fabrication of Piping.

6.2 Dimensional Inspections

6.2.1 Refer to Buyer's specification 24590-WTP-3PS-PPOO-T0002, Specificationfor
Dimensional Record Program, for final dimensional measurement requirements.
Third party validation of special dimensional inspection is not required.

6.2.2 Buyer's specification 24590-WTP-3PS-PPOO-T0002, Specification for
Dimensional Record Program, is applicable only to the recirculation pump and
reboiler and support frame assembly and does not apply to any other
components.

6.2.3 For the recirculation pump, a dimensional record is required for remotable pump
features that are not part of the process jumper. The process portion of the
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recirculation pump will be installed in a jumper, and the jumper dimensional

record will be performed by the Buyer.

6.2.4 For the reboiler, all remote connector nozzles shall be measured to precise as-

built dimensions.

6.2.5 Seller shall furnish personnel to perform measurement activities.

6.3 Visual Weld Inspections

6.3.1 The Seller shall develop and implement a procedure to perform visual weld

inspections (visual tests, VT) to inspect each weld. The inspection procedure

shall be developed in accordance with Buyer's specification 24590-WTP-3PS-

MVB2-TOOO 1, Specification for Welding Pressure Vessels, Heat Exchangers and

Boilers and ASME B31.3 1996, and shall include inspection materials and
acceptance criteria.

6.3.2 Acceptance criteria for visual weld inspections for the separator vessel and heat

exchangers shall be in accordance with Buyer's specification 24590-WTP-3PS-

MVB2-TOOO 1, Specification for Welding Pressure Vessels, Heat Exchangers and

Boilers and for pipework shall be in accordance with ASME B31.3 1996.

6.3.3 The Seller shall prepare a visual weld inspection report for each fabricated item.

6.3.4 Deleted.

6.3.5 Deleted.

6.3.6 The Seller shall notify the Buyer in advance of inspections. The Buyer may send

representatives to witness inspections or perform independent inspections.

6.4 Liquid Penetrant Test

6.4.1 The Seller shall develop and implement a procedure to perform a liquid penetrant

test (PT) to inspect each weld. The procedure shall be developed in accordance

with Buyer's specification 24590-WTP-3PS-MVB2-TOOO1, Specification for
Welding Pressure Vessels, Heat Exchangers and Boilers and ASME B31.3 1996,
and shall include inspection materials, dwell time for dye and developer, and

acceptance criteria.

6.4.2 Acceptance criteria for PT inspection shall be in accordance with Buyer's

specification 24590-WTP-3PS-MVB2-TOO0O, Specificationfor Welding
Pressure Vessels, Heat Exchangers and Boilers and for pipework shall be in

accordance with ASME B31.3 1996.

6.4.3 The Seller shall prepare a liquid penetrant test report for each weld connection on

each fabricated item.

6.4.4 Deleted.

6.4.5 Deleted.
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6.4.6 The Seller shall notify the Buyer in advance of testing. The Buyer may send

representatives to witness testing.

6.5 Radiography

6.5.1 Radiographic examinations shall be carried out on all primary containment

pipework butt-welds using 100 % radiography for QL components.

6.5.2 The Seller shall develop and implement a procedure to perform radiographic

weld examinations of piping butt-welds. The procedure shall be developed in

accordance with ASME B31.3 1996, and shall include examination materials and

acceptance criteria.

6.5.3 Deleted.

6.5.4 Deleted.

6.5.5 The Seller shall provide radiographic film with technique and reader sheets.

Exposed film must be sent, along with a copy of the technique and reader sheets

in accordance with section 3 of the MR. Film must be suitably packaged to

preclude moisture and handling damage.

6.5.6 The Seller shall notify the Buyer in advance of examinations. The Buyer may

send representatives to witness examinations.

6.6 Magnetic Particle Examination

6.6.1 The Seller shall develop and implement a procedure to perform magnetic particle

examination. The procedure shall be submitted to the Buyer for review prior to

fabrication.

6.6.2 Magnetic particle examination (MT) shall be in accordance with ASTM
Specification E709.

6.6.3 Welds specified under AWS D1.1 will be evaluated and accepted under

criteria of AWS D1.1 Table 6.1.

6.7 Final Inspection

6.7.1 The Seller shall develop and implement a procedure for final inspection of each

fabricated item. The inspections shall be performed after completion of all

fabrication, cleaning, and testing, and just prior to final packaging. The

inspections shall include inspection of all surfaces for contamination. Visible

evidence of contamination is not acceptable.

6.7.2 The Seller shall prepare a final inspection report for each item, which documents

the results of the final inspection. The Seller shall include the final inspection

report in the documentation package for each piece.
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6.8 Inspection and Test Status

The Seller shall maintain a positive system for identifying inspection and testing status of

items and systems.

6.9 Control of Nonconforming Items

The Seller shall use the Supplier Deviation Disposition Request per MR section 2 to notify

the Buyer of fabricated items and fabrication activities not conforming to the requirements.

Any nonconforming work shall be redone by the Seller at Seller's cost.

7 Testing

7.1 Shop Tests

7.1.1 The Buyer reserves the right to witness all shop tests and shall be given a

minimum of 10 working days written notice prior to each test date.

7.1.2 All pipework shall be hydrostatically tested in accordance with ASME B31.3
1996. Test water used for hydrostatic testing shall be tested for chlorides. The

chloride content of the test water shall not exceed 50 ppm and the water

temperature shall not exceed 120 *F. Buyer shall review all test pressures prior

to commencement of any testing. The testing results shall be documented and

provided to Buyer.

7.1.3 Testing of vessels shall be performed in accordance with Buyer's specification
24590-WTP-3PS-MVOO-TOOO 1, Specification for Pressure Vessel Design and

Fabrication.

7.1.4 Functional tests of evaporator equipment/skids shall be performed by the Seller.

7.1.5 Seller shall demonstrate and record on VHS format videotape demister pad

removal. Test shall be done with equipment representative of what will actually

be installed and utilized in the Buyer's facility.

7.1.6 Seller will furnish lifting yokes details for the separator vessel, reboiler and

support frame assembly, and recirculation pump. All Seller supplied lifting
yokes shall be load tested to 1.5 times the design load.

7.1.7 Each evaporator equipment skid shall be lift tested by the Seller to demonstrate
proper vertical orientation using the Seller-supplied tooling and fixtures. This

testing includes verification of all tilt up features. During the lift test the

deflection at the midpoint of each skid shall be monitored and recorded to ensure

that proper alignment is maintained. The centerline of the evaporator skid shall

be within ±1 inch of true vertical when measured from the lift point. Permanent

deflection or a change in the evaporator skid alignment is unacceptable.

7.1.8 Seller shall furnish blind flanges or other acceptable closures for the nozzles, as

required for hydrotesting. Closures shall be removed after testing, unless they
are required for shipment.
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7.1.9 Deleted.

7.1.10 All test results shall be documented, certified, and submitted to the Buyer for
review.

7.2 Integrated Acceptance Tests

An Integrated Acceptance Test (stimulant test) using stable (non-radioactive) cesium is

not required. The specified requirements provided in this section shall be used only
for determining minimum separator decontaminator factor.
7.2.1 Performance

7.2.1.1 Limiting the entrainment of radionuclides from the evaporator
rectifier to the primary condenser is an important safety function.
During cold commissioning, the performance of the evaporator
system will be measured using surrogate chemicals to determine the
degree of entrainment from the evaporator to the primary condenser.
Stable (nonradioactive) cesium will be the surrogate of choice for
simulating radionuclide carryover to the condensing system.

7.2.1.2 Steady state operation is defined as:

* Liquid density of the concentrate ranges from 72.4 to 85.5
lbm/ft at operating temperature.

* Sodium cation and nitrate, chloride anions are the predominate
soluble chemical analytes in the concentrate.

7.2.1.3 The following criteria must be met prior to final acceptance of the
evaporator system design:

At steady state operation, the concentration of stable
(nonradioactive) cesium in the evaporator bottoms shall be at
least 5,000,000 times greater than that in the recovered eluant
(i.e., the decontamination factor or DF shall be at least
5,000,000:1). This minimum DF shall be met over each eluant
recovery cycle over the batch concentration cycle of the
evaporators.

7.2.1.4 The performance testing and acceptance criteria shall apply over a
boil-off range from 6.9 gpm to 10 gpm of total condensate, as
measured in the condensate receiver vessel and recovered nitric acid
collection vessel.

7.2.1.5 Performance testing shall be corrected for uncertainty in instrument
and analytical measurements.

7.2.2 A full simulation of abnormal shutdown conditions.

Page 49
24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced Circulation Vacuum

Evaporator System

8 Preparation for Shipment

8.1 General Requirements

8.1.1 The evaporator equipment/skids shall be packaged/prepared for shipment,
handled, and stored in accordance with the following requirements in

* Material Requisition.
" Buyer's Specification 24590-WTP-3PS-GOOO-T0003, General Specification

for Packaging, Handling, and Storage Requirements.

" Buyer's Specification 24590-WTP-3PS-PS02-TOOO 1, Specificationfor Shop
Fabrication of Piping.

" Buyer's Specification 24590-WTP-MVOO-TOOO 1, Pressure Vessel Design
and Fabrication.

8.1.2 Seller shall ensure that appropriate documentation is prepared and, if required,

signed by the appropriate person(s). The shipping documentation shall

accurately reflect specific traceability to the items being shipped.

8.1.3 Seller shall ensure that appropriate documentation is prepared for the evaporator

equipment/skids. At a minimum, documentation shall include the following

information, as applicable:

0 Manufacturer name, model number, and serial number.

* Skid number.
* Plant item number.

8.1.4 Solvents and cleaning solutions used on stainless steel shall have a halogen

content of less than 200 ppm.

8.1.5 The Recirculation pump will be shipped only in a temporary shipping skid not

meant for installation. The reboiler and support frame assembly shall be

transported from the Seller's site to the Buyer's site in the horizontal orientation

due to air lock size limits.

8.1.6 The separator vessel will be shipped on a temporary shipping skid not meant for

installation.

8.1.7 The separator vessel support skid (CNP-SKID-00007) including any field welded

attachments will be shipped together but separate from the separator vessel.

8.1.8 Lifting weight shall be clearly marked on both the equipment skid and its

shipping documentation.

8.1.9 Regarding Buyer's Specification 24590-WTP-3PS-PS02-TOOOI, Specification
for Shop Fabrication ofPiping, polyethylene wrap can be used and subsequent

blocking using Styrofoam cushioning and equivalent backed by plywood/wood
to provide protection against damage or access by elements. Special end caps are

not required.
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8.2 Painting

8.2.1 Stainless steel or exotic alloy metals shall not have coating applied.

8.2.2 Seller shall submit the information requested on Form H (see appendix H) along

with technical data sheet and MSDS. Supplier shall provide Certificate of
Conformance verifying application of coating in compliance with coating

manufacturers technical product data sheet.

8.2.3 All painting and coating shall be applied in accordance with the manufacturer's

directions for application.

8.2.4 Exposed carbon steel surface shall be primed and painted with enamel base

coating in accordance with the coating manufacturers surface and application

requirements. All visible oil, grease, dust, dirt, mill scale, rust, coating, oxides,

corrosion products and other foreign matter shall be removed prior to application

of primer. See section 8.2.13 and 8.2.14 for custom fabricated equipment.

8.2.5 In the absence of standard manufacturer's colors, the finish coat of all carbon

steel items and equipment shall be ANSI 70 Gray. Contrasting colors shall be

- used for fasteners and bails.

8.2.6 Repainting by the Seller, or custom finishing by the manufacturer shall not be

required when commercially available components and equipment which are

normally mass produced, inventoried, and supplied from stock, have been coated

with the manufacturer's standard coating system.

8.2.7 Surfaces exposed to the environment, but inaccessible after assembly, shall be

coated prior to assembly.

8.2.8 Painting of interior and enclosed surfaces of the equipment, such as inside a

welded box section, is not required.

8.2.9 Machined carbon steel mating surfaces and other surfaces not protected by
coating system (such as seal surfaces, threaded surfaces, lifting hooks, hook nuts,

wheel treads, gears, shafts, pinions, and couplings), shall be protected with a

solvent cutback asphalt temporary preservative (Dauber Chemical Tectyl 891, EF
Houghton Chemical Rust Veto 342 or Buyer's accepted equivalent) for shipment
and storage. The Seller shall specify which preservatives must be removed and

how the preservatives are removed by the Buyer before operation of the
equipment.

8.2.10 Welds shall be coated only after completion of the required tests. Required tests
include leak tightness, hydrostatic testing or other NDE of the welds.

8.2.11 Filler, sealant, and caulking compounds shall be compatible with the coating

system.

8.2.12 Items covered by 8.2.13 and 8.2.14, shall be surface prepared in accordance with

SSPC SP10. For repair, the sufaces shall be prepared in accordance with SSPC
SP11.
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8.2.13 For support frames such as the steam conditioning skid and reboiler transporter,

Seller shall use two coats (P04) of Epoxy with 4-6 mils per coat. Acceptable

coating products for P04 are as follows:

8.2.13.1 Amercoat 385 from Ameron

8.2.13.2 Carboguard 890 from Carbonline

8.2.13.3 224HS from Devoe

8.2.13.4 Protecto-Coat 330 or 300 from Dudick

8.2.13.5 Intergard 475HS from International

8.2.13.6 Macropoxy 646 from Sherwin Williams

8.2.14 For the reboiler and recirculation pump lifting beams, the Seller shall use three

coats with 1st coat (P02) of Epoxy Primer with 3-5 mils and (P06) Epoxy

Novolac with 5-10 mils for 2nd and 3rd coats. Acceptable coating products for

P02 are as follows:

8.2.14.1 Amercoat 68HS from Ameron

8.2.14.2 Carbozinc 859 from Carbonline

8.2.14.3 313 from Devoe

8.2.14.4 Interzinc 52 from International

8.2.14.5 Zinc Clad IV from Sherwin Williams

Acceptable coating products for P06 are as follows:

8.2.14.6 Amercoat 91 from Ameron

8.2.14.7 Phenoline 1205 FR from Carbonline

8.2.14.8 253 from Devoe

8.2.14.9 Protecto-Coat 1OOXT from Dudick

8.2.14.10 Intertherm 875 HS from International

8.2.14.11 macropoxy 646 from Sherwin Williams

8.3 Tagging

8.3.1 Tagging of evaporator components, equipment, and skids shall be per this
specification and the applicable documents listed in section 2 of this
specification. Plant item numbers for evaporator component/equipment shall be

per the data sheets that are in section 2 of the MR.
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8.3.2 Instruments shall have nameplates installed per section 8 of Buyer's specification

24590-WTP-3PS-JQ07-TOOO 1, Engineering Specification for Instrumentation for

Package Systems.

8.3.3 The recirculation pump motor shall have a nameplate per section 3 of Buyer's

specification 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low

Voltage Induction Motors.

8.3.4 Packages shall be suitably marked on the outside to facilitate identification of the

purchase order, the procurement specification, the package contents, and any

special handling instructions.

8.3.5 Slinging points and orientation for storage shall be clearly marked.

8.3.6 Deleted.

8.3.7 A stainless steel nameplate shall be rigidly attached to the evaporator equipment

skid packages in a pronnent position for ease of visibility, and shall include the

following:

* Manufacturer's name.
* Shop location.
* Date of manufacture.
* Serial number.
* Skid number.
* Weight of assembly.
* Purchase order number.

9 Quality Assurance

9.1 General Commercial Designation (CM) Requirements

9.1.1 The Seller's Quality Assurance Program (QAP) Requirements are included in

24590-WTP-3PS-GOOO-TOO01, Supplier Quality Assurance Program.

9.1.2 Seller's QAP Manual shall be submitted to buyer for review in accordance with

245 90-WTP-3PS-GOOO-TOOO 1, Supplier Quality Assurance Program.

9.1.3 Seller's QAP, as a minimum, shall contain the requirements of DOE Order

414.1A as detailed in the Supplier Quality Assurance Program Requirements
Data Sheets listed in section 2 of the MR. The very same requirements shall be

passed down to any lower tier subcontractor.

9.2 Quality Level (QL) Requirements

9.2.1 Seller shall have in place a QA program meeting the requirements marked as

applicable in the Supplier Quality Assurance Program Requirements Data

Sheet(s) attached to the MR, and Buyer's specification 24590-WTP-3PS-GOOO-
T0001.
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9.2.2 Seller shall demonstrate that its quality program is in compliance with the

procurement quality requirements listed in the Supplier Quality Assurance

Program Requirements Data Sheet(s). The Supplier shall allow the Buyer, its

agent, and DOE access to their facilities and records pertaining to this purchase

order for the purpose of QA Audits and Surveillance at mutually agreed times.

9.2.3 All items shall be manufactured in accordance with the Supplier's Quality

Assurance Program that has been previously evaluated and accepted by the RPP-

WTP Quality Organization. The very same requirements shall be passed down to

any lower tier subcontractor.

9.2.4 Seller shall submit their QA program and work plan to Buyer for review prior to

commencement of work. The plan shall include documents and procedures to

implement the work and include a matrix of essential Quality Assurance

elements cross-referenced with the documents/procedures.

10 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item Numbers

shown in the attached data sheets in section 2 of the MR. Each item shall be identified in

accordance with section 8.3 of this specification.

11 Documentation and Submittals

11.1 General

11.1.1 Seller shall submit to Buyer all detailed designs, drawings, documentation,
procedures, instructions, calculations, analyses, manufacturer documentation,

manufacturer data, inspection reports, test reports, certifications, certificates,
manuals, MSDSs, video tapes, and drawings required per this specification, the

applicable codes, standards, and reference documents in section 2 of this

specification, and the MR.

11.1.2 All detailed designs, drawings, assembly drawings, shop drawings, final P&IDs,
MDSs, supporting calculation, supporting analyses, and all other requirements in

the 60 % design stage shall be issued to the Buyer for review prior to fabrication

of evaporator vessels and equipment.

11.1.3 Seller shall submit to Buyer Engineering and Quality Verification documents in

the forms and quantities shown in Form G-321-E, Engineering Document

Requirements, and Form G-32 1 -V, Quality Verification Document Requirements

attached to the MR, section 3.

11.1.4 Seller shall submit a report identifying any deviations and/or conflicts per section

2 of the MR to the Buyer for review.
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11.1.5 Each documentation transmittal package shall have a documentation inventory
sheet attached listing all documents and the number of pages each.

11.1.6 All documents submitted for review (e.g., General Arrangement, Shop Details,

Calculations must contain their own unique NAME AND IDENTIFICATION
NUMBER) Example:

Calculations for Item:
Document No: Calc TLP-PMP-00001-0001

11.1.7 Data sheets in section 2 of the MR shall be marked up by the Seller and

submitted to the Buyer for review with the detailed design. Seller shall fill in all

information that is marked as asterisk or TBD and markup actual overall

dimensions for each evaporator component, equipment, and skid based on the

detailed design.

11.1.8 All drawings shall be produced per the drawing practices set forth in ASME

Y14. 100, Engineering Drawing Practices.

11.2 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to permit

verification. The body of the calculations shall include:

" A concise statement of the purpose of the calculation.

* Input data, applicable criteria, and stated assumptions.

" A list of references used, including drawings, codes, standards, and computer programs

(indicate the version or issue date).

* A discussion of rationale used for design assumption basis.

" Equations used for all computations.

* Numerical calculation including identification of units used.

* A concise statement addressing the calculation results and/or recommendations.

" A table of contents for complex calculations.

Design Stress/Seismic Reports shall provided, as a minimum, the following information

11.2.1 ANSI/AISC N690 Steel Frame / Support Designs

For Finite Element Analysis (FEA) by Computer Program, submit the bases

or reference to the bases that supports applicability of the computer

program to the specific physical problem being solved. (i.e; application
/validation to steel code formulas and allowable stresses)

11.2.2 ASME VIII, Div 2, Appendix 4, Vessel including internal
supports/components

For FEA Computer Program analysis, submittal for the bases or reference
to the bases supporting application of the computer program to the specific
physical problem being solved. (i.e; application/validation to the ASME

VIII, Div 2, Appendix 4, Maximum Shear Stress Theory.)
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11.2.3 ASME B31.3 Piping Design

For FEA Computer Program analysis, submittal for the bases or reference
to the bases supporting application of the computer program to the specific

physical problem being solved. [i.e; application/validity to the ASME B31.3
design requirements in accordance with B31.3-96, section 300(c)(3)]

11.3 As-Built Drawings

11.3.1 Progress As-Builts

During construction, the Seller shall keep an updated marked-up set of progress

as-built drawings on the jobsite as an accurate record of all deviations between

the work, as shown on the Buyer reviewed drawings, and work as fabricated.

These drawings shall be available to the Buyer for inspection at any time during

regular business hours.

11.3.2 Final As-Builts

Seller shall furnish to Buyer final as-built drawings with AS-BUILT clearly

printed on each sheet for all final work left in place. Seller shall accurately and

neatly transfer all deviations from progress as-builts to final as-builts.

11.4 Dimensional Record Drawings

See 24590-WTP-3PS-PPOO-T0002 for final dimensional measurement requirements. Third

party validation of special dimensional inspection is not required. Seller shall furnish to

Buyer dimensional record drawings for reboiler and support frame assemblies, and

recirculation pumps with all their associated lifting yokes and/or lifting lugs.

11.5 Project Start

Seller shall submit drawing index and detailed schedule of engineering document

submittals, material purchases, fabrication, shop test, and ready for shipment. Include bar

charts or critical path method diagrams, which detail the chronological sequence of
activities.

11.6 30 % Design Review

11.6.1 Provide drawings with outline dimensions, services, foundations, and mounting

details of the evaporator system. Drawings shall show external envelope,
including lugs, centerline(s), location and size for electrical cable, conduit, fluid,

other service connections, isometrics, and details related to foundations and

mountings.

11.6.2 Provide preliminary dimension, location, and layout for all evaporator

components, equipment, and skids.

11.6.3 Provide preliminary design of the demister pad replacement methodology.
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11.6.4 Provide preliminary system description. Describe general system functions and

basis of design. It shall include a systematic process flow diagram for system

operation.

11.6.5 Provide preliminary Piping and Instrumentation Diagrams (P&IDs).

11.6.6 Provide preliminary instrument control requirements. Include system interlocks

and control philosophy. Provide flow charts, schematics, logic diagrams, or

function diagrams showing the equipment functional controls.

11.6.7 Provide document that describes the proposed equipment skids, including

sketches of typical skids indicating skid-to-skid and skid-to-building interfaces,
as well as the components included.

11.6.8 Identify all large and heavy items of equipment to ensure lifting capability during
construction, maintenance, and decommissioning.

11.6.9 Provide motor data sheets per Buyer's specifications 24590-WTP-3PS-MUMI-
T0002 and 24590-WTP-3PS-EKP-TOO01.

11.7 60 % Design Review

11.7.1 Provide final P&lDs.

11.7.2 Provide final skid constructability study.

11.7.3 Provide final evaporator component, equipment, skid size, and layout.

11.7.4 Provide assembly drawings.

11.7.5 Provide shop detail drawings with sufficient detail to facilitate fabrication,

manufacture, or installation. This includes a complete Bill of Materials (BOM),
pipe spool drawings, internal piping and wiring details, cross-section details, and

structural details.

11.7.6 Provide wiring diagrams including schematic diagrams, equipment internal

wiring diagrams, and interconnection wiring diagrams for electrical items

11.7.7 Submit completed Instrument and Mechanical data sheets for all instruments and

equipment, utilizing Buyer's supplied instrument data sheets attached in section 2

of the MR as templates.

11.7.8 Provide functional test setpoints and recommended operating set points for the

instrumentation and control packaged systems.

11.7.9 Provide final instrument control requirements including control definitions,
system interlocks, alarms, and control philosophies. Control and sequencing

requirements of the system and its components shall be detailed as described in

section 3.5 of 24590-WTP-3PS-JQ07-TOOO1, Engineering Specificationfor
Instrumentation for Package Systems.
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11.7.10 Submit all final detailed drawings, calculations, analyses, and information

necessary for evaporator vessels and equipment fabrication.

11.7.11 Submit all FMEA documentation.

11.7.12 Provide final motor data sheets and nameplates per Buyer's specifications 24590-

WTP-3PS-MUMI-T0002 and 24590-WTP-3PS-EKP-TOOO 1.

11.8 90 % Design Review

11.8.1 Provide detailed written procedures, instructions, and drawings (including all

lifting requirements) for evaporator system erection/installation.

11.8.2 Provide complete remote installation instructions for the utilization of the hot cell

existing cranes for the needed reorientation, installation, and extraction of the

reboiler.

11.8.3 Deleted.

11.8.4 Provide list of required spares.

11.8.5 Provide startup and commissioning spares list, including all components or

equipment that may be needed during startup and commissioning.

11.8.6 Provide operation manuals with detailed written instructions describing how the

evaporator systems and components should be operated. Manuals shall include

specific instructions, procedures, and illustrations for the following:

11.8.6.1 Safety Precautions - List personnel hazards and equipment or

product safety precautions for all operating conditions.

11.8.6.2 Operator Prestart - Include requirements to set up and prepare the

system for use.

11.8.6.3 Startup, Shutdown, and Post-shutdown Procedures - Include a

control sequence for each of these operations.

11.8.6.4 Normal Operations - Include control diagrams with data to explain

operation and control of systems and specific equipment.

11.8.6.5 Emergency Operations - Include emergency procedures for

equipment malfunctions to permit a short period of continued
operation or to shut down the equipment to prevent further damage

to systems and equipment. Include emergency shutdown instructions

for fire, over-pressure, spills, or other foreseeable contingencies.

Provide guidance on emergency operations of all utility systems

including valve locations and portions of systems controlled.

11.8.6.6 Operator Service Requirements - Include instructions for services to

be performed by the operator, such as lubrication, adjustments, and

inspections.
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11.8.6.7 Environmental Conditions - Include a list of environmental

conditions (temperature, humidity, and other relevant data), which

are best suited for each product or piece of equipment and describe

conditions under which equipment should not be allowed to run.

11.8.6.8 Lay-up Instructions - Include step-by-step instructions for lay-up.

11.8.7 Provide maintenance manuals with detailed written instructions to disassemble,

reassemble, and maintain systems or components in an operating condition.

Manuals shall include specific instructions, procedures, and illustrations for the

following phases of maintenance:

11.8.7.1 Preventive Maintenance - Include the following information for

preventive and scheduled maintenance to minimize corrective

maintenance and repair:

11.8.7.1.1 Lubrication Data - Include lubrication data, other
than instructions for lubrication, in accordance with

operator service requirements to be included in

operation manuals.

11.8.7.1.2 Preventive Maintenance Plan and Schedule - Include

manufacturer's schedule for routine preventive
maintenance, inspections, testing, and adjustments

required to ensure proper and economical operation

and to minimize corrective maintenance and repair.
Provide manufacturer's projection of preventive
maintenance frequency of work, and hours to

complete the task. Provide surveillance and in-
service inspection recommendations.

11.8.7.2 Corrective Maintenance - Include manufacturer's schedule for

procedures and instructions for correcting problems and making

repairs. Include the following information for performing corrective

maintenance:

11.8.7.2.1 Troubleshooting Guide and Diagnostic Techniques -
Include step-by-step procedures to promptly isolate

the cause of typical malfunctions. Describe clearly
why the checkout is performed and what conditions
are to be sought. Identify tests or inspections and test

equipment required to determine whether parts and

equipment may be reused or require replacement.

11.8.7.2.2 Deleted.

11.8.7.2.3 Maintenance and Repair Procedures - Include
instructions and list tools required to restore product

or equipment to proper condition or operating
standards.
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11.8.7.2.4 Removal and Replacement Instructions - Include

step-by-step procedures and list required tools and

supplies for removal, replacement, disassembly, and

assembly of components, assemblies, subassemblies,

accessories, and attachments. Provide all tolerances,

dimensions, settings, and adjustments required.

Instructions shall include a combination of text and

illustrations.

11.8.7.2.5 Recommended Spare Parts and Supply Lists -
Include list of spare parts and supplies required for

maintenance and repair to ensure continued service or

operation without unreasonable delays. Include the

cost of each item.

11.8.7.2.6 MSDSs - Include MSDSs for all chemicals and
hazardous materials supplied as part of the product,

system, or equipment. In addition, include MSDSs

for all chemicals and hazardous materials required to

be added (lubricants, antifreeze, etc.).

11.8.7.2.7 Parts Identification - Provide identification and

coverage for all parts of each component, assembly,

subassembly, and accessory of the end items subject

to replacement. Include special hardware
requirements, such as requirement to use high-

strength bolts and nuts. Identify parts by make,

model, serial number, and source of supply to allow

reordering without further identification. Provide
clear and legible illustrations, drawings, and
exploded views to enable easy identification of the

items. When illustrations omit the part numbers and

description, both the illustration and separate listing
shall show the index, reference, or key number,
which will cross-reference the illustrated part to the

listed part. Parts shown in the listings shall be
grouped by components, assemblies, and
subassemblies.

11.8.7.2.8 Other than Seller's Commercial Practice - End item
manufacturer may add a cross-reference to
implement component assemblies and parts
requirements when implementation in manual form
varies significantly from the style, format, and
method of Seller's standard commercial practice.

11.8.7.2.9 Warranty Information - List and explain the various
warranties and include the servicing and technical
precautions prescribed by the Seller or contract
documents to keep warranties in force.
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11.8.7.2.10 Personnel Training Requirements - Provide
information available from the Seller to use for
training designated personnel to operate and maintain
the equipment and systems properly.

11.8.7.3 Calibration Testing Equipment and Special Tool Information -
Include information on test equipment required to perform specific

tests and on special tools needed for the operation, maintenance, and

repair of components.

11.8.8 Provide system, component, and instrumentation descriptions as identified

below:

11.8.8.1 System Descriptions - Include comprehensive system description

describing, in detail, how the overall system functions, and the basic

design basis. Include component interfaces and interactions.

Provide a systematic process flow diagram for system operation.

11.8.8.2 Component Descriptions - Include comprehensive component

descriptions describing, in detail, how each individual process

component functions and the basic design basis. Include other

component interfaces and interactions. Provide a systematic process
flow diagram for component operation.

11.8.8.3 Instrument Descriptions - Include a list or table-describing
instrument ID number, ID name, location, and basic operating
function. Include separately, in systematic descriptive detail,
instrument controls and logic that correspond to instrumentation and

logic diagrams.

11.8.9 Provide design and operational requirements per the following:

11.8.9.1 Design requirements - Include a list or table describing the
maximum design limits and conditions required to safely operate the

equipment (i.e., temperatures, pressures, etc.).

11.8.9.2 Operational requirements - Include a list or table describing the
normal operating ranges for equipment (i.e., temperatures, pressures,
etc.).

11.8.10 Provide analysis and design reports, including analytical data (stress, electrical
loading, fluid dynamics, etc.), which demonstrates that an item satisfies all
specified requirements.

11.8.11 Provide seismic analysis or test data reports providing data and demonstrating
suitability of materials, components, or systems in relation to the conditions

imposed by the stated seismic criteria.

11.8.12 Provide thermal stress analysis or test data reports providing data and
demonstrating suitability of materials, components, or systems in relation to the

conditions imposed by thermal stresses.
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11.8.13 Provide site storage and handling manuals including the requirements and time

period for lubrication, rotation, heating, lifting, or other handling requirements to

prevent damage or deterioration during storage and handling at job site. Include

return shipping instructions.

11.8.14 Provide inspection and test plan including detailed descriptions of the inspections

and tests planned during the receipt, manufacturing, and conformance

verification activities. Include identification of witness and hold points.

11.8.15 Provide welding procedures, specifications, and supporting qualification records

required for welding, hard facing, overlaying, brazing, and soldering.

11.8.16 Provide material control procedures including controlling issuance, handling,

storage, and traceability of materials such as weld rod.

11.8.17 Provide PMI procedures for performing PMI testing of materials.

11.8.18 Provide repair procedures including controlling material removal and

replacement by welding, brazing, etc., subsequent thermal treatments, and final

acceptance inspection.

11.8.19 Provide pressure-testing procedures including hydro, air, leak, separation, or

vacuum test procedures for performing hydrostatic or pneumatic structural

integrity and leakage tests.

11.8.20 Provide inspection procedures for the purpose of determining that specified

requirements (i.e., dimensions, properties, performance results, etc.) are met.

11.8.21 Provide radiographic testing procedures for identifying the presence and certain

characteristics of discontinuities and inclusions in materials by x-ray or gamma

ray exposure of photographic film.

11.8.22 Provide liquid penetrant testing procedures for detection of surface

discontinuities in materials by application of a penetrating liquid in conjunction

with suitable developing techniques.

11.8.23 Provide functional shop test procedures to demonstrate that design function and

operational parameters are met (e.g., pump performance data, valve stroking,

load, temperature rise, calibration, environment, etc.).

11.8.24 Provide integrated acceptance test requirements document per engineering

specifications to demonstrate design function and operational parameters for the

complete assembled evaporator systems.

11.8.25 Provide electrical test procedures to demonstrate that design function and

operational parameters are met (e.g., impulse, overload, continuity, voltage,

temperature rise, calibration, saturation loss, etc.)

11.8.26 Provide shipping preparation procedures for cleaning, packaging, and handling.
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11.9 Final Design Review

Provide final design report including all design documents, manuals, and drawings that are

specified in this specification. All procedures and instructions shall be completed and

submitted to the Buyer a minimum of eight (8) weeks prior to evaporator components,

equipment, and skid shipment.
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24590-
Cesium

Cesium Concentrate Product Stream Vacuu

Units

Total k Ida 8.1OE+03
S)G 1.46E+00

Volume liters 5.67E+03

Liquids
Total k 8.IOE+03

Na Molarity gmol/Ilter 5.08E+00
SpG _I.46E+00

Volume liters 5.67E+03
pH

129-1 k9 3.42E-03

34-Cs kg 1.16E-05
137-Cs~ kg 1.E+01

14-C 6.02E-06
126-Sn kg9.73E-05
233-U kg 1.1E-
235-U k 2.75E-02
152-Eu k7 8.83E-08

154-Eu 1. -5-
155-Euk7.6-71
237-Np 4.26E-031

238-Pu 2.36E-07

4239-Pu kg 3.51 E-04

240-Pu kg 2.45E-05

241-Am k2.68E-04
241 -Pu kg 3.23E-06

242-Cm kg 1.26E-8

243-Am k3.97E-07
243-Cm k2.09E-07
244-Cm _1.74E-06

3-H kg5.63E-09

60-Co kg .9E0

90-Sr kg7E0
99-TC _ __7L--62E-01

Ag+ kgi 5.45E-03
AI+3 kg 2.80E+01

B+3 kg 3.39E-02

Ba+2 _kg14E0
Bi+3 kg 3.15E-02

Ca+2 kg1_09E-01
Cd+2 kg5.06E-03

Cl- kg 6.40E+00

C03-2 . ___k ._74E+0_1

Cr(TOTAL) ___kg+0
Cs+ kg 5.36E+00

F- kg 6.33E+00
Fe+3 kg 1.61 E-01

Hg+2 , g6.64E-03

24590-FO4B-FO001 9 Rev 4 (1 /17/2006) Ref: 24590-WTP-3DP-GO4B-00049
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K+
La+3
Li+

M +2Mg+2
Mn+4
Mo+6
Na+
NH3
Ni+2
N02-
N03-

OH(BOUND)
OH-
Pb+2

Phosphor containing
components

Se+6
Si+4

S04-2
Sr+2
Ti+4
TOC

U(TOTAL). .
Zn+2
Zr+4
H20

H+
C02

kg
-kg

kg
kg

-kg
kg
kg9
kg
kg
k9
k9
k9

kg
kg

kg

kg

kg

kg
kg

1.23E+01
3.03E-03
4.35E-03
1.99E-02
1.04E-02
2.64E-02
6.62E+02
3.72E+00
3.13E-02

9.86E+01
2.79E+03
4.41 E+01
5.83E+01
8.38E-02
1.07E+01

2.07E-02
6.80E-01
6.87E+00
6.90E-03
1.95E-03

5.58E+00
3.81 E-02
4.49E-03
3.1OE-01
4.25E+03
4.50E+01
O.OOE+00

24590-PTF-3PS-MEW-TOO02 Rev. 4

Cesium Nitric Acid Recovery Forced
Vacuum Evaporator System
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Cesium Eluate Stream
Units E

Total kg/day
SpG

----- Volume liters/day

Liquids
Total _kg/day -

Na Molariy gmAl/liter

Volume -liters/day

129-1 kg/day
1 34-Cs kg/day_
137-Cs kg/day

14-C kg/day
kg/day
kg/day

235-Ukg/day

12E kg/day
1 kg/day

237N kg/day
28P kg/day
29P kg/day

240-Pukg-/day

241-Pukg/day
22C kg/day
243-Am kg/day
243-Cm kg/day
244-Cm k/a

3-H kg/day _
60-Co kg/day
90-Sr kg/day
99-Tc kg/day
Ag+ k/a

AI+3 kg/day

Ba+2 kg/day
Bi+3 kg,/day
Ca+2 kg/day
Cd+2 kg/day

Cl- kg/qday
C03-2 -kgday

Cr(TOTAL) I kg/day

luate Stream Sent Rinse Stream displaced
to the Evaporator to Evaporator

I o72E-'04 3.29E+03
1.02E+00 .02E+00

1 .68E+04 3.24E+03

1.72E+04' 3.29E+03
9.24E-02 3.97E-02

.02E+1.02E
1.68E+04 3,-_.24+03
3.74E-Oi .7E0

1+.90E-04 5.46E-08
6.44E-073.0-3

52.94E-07
3.34E-07 9.63E-1______1

5.40E-06 15E0
8.37E-07 24 -
1 .53E-03 43E0
4.91 E-09 14 -1
7.26E-07 2.09E-1______0

4.20E-08 1.21___E-1___I

2.38E-046.84E-08
1.31 E-08 3.78E-1 2
1.95E-05 5.61E-09
1 .36E-06 3.91 E-A 0
1 .49E-05 4.29E-09
1.79E-07 5.16E-1I
6.97E-10 2.01 E-1 3
2.21 E-08 6 .36E-1 2
1.16E-08 3.35E-12!EJ

9.65E-08 2.78E-11
3.12E-10 9.OOE-14
5.43E-10 1.57E-1 3
7.05E-06 2.03E-09
4.23E-02 1 .22E-05
3.03E-04 8.71 E-08
1 .56E+00 4.48E-04
1.88E-03 5.41 E-07
8.14E-04 2.34E-07
1.75E-03 5.03E-07
6.08E-03 1 .75E-06
2.81 E-04 8.09E-08
3.55E-01 1 .02E-04

2.63E+007.58E-04
6.64E-02 1.91 E-05
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Cs+ kg/day 2.98E-01
F- kg/day 3.52E-01

Fe+3 kg/day 8.92E-03

Hq+2 kg/day 3.69E-04
K+ kg/day 6.83E-01

La+3 kg/day 1.68E-04

Li+ kg/day 2.42E-04

Mg+2 kg/day 1.10E-03
Mn+4 kg/day 5.75E-04

* Mo+6 kg/da 1.47E-03

Na+ kg/day 3.68E+01

NH3 kg/day 2.07E-O1

Ni+2 kg/day 1.74E-03
N02- kg/day 5.48E+00

N03- kg/day 4.58E+02

OH(BOUND) kg/day 2.45E+00
OH- kg/day 3.24E+00

Pb+2 kg/day 4.65E-03

Phosphor containing kg/day 5.97E-01

cornponents ____

Se+6 kg/day 1.15E-03
Si+4 kg/day 3.78E-02

SO4-2 kg/day 3.82E-01
Sr+2 kg/day 3.83E-04
Ti+4 kg/day 1.08E-04

TOC kg/day 3.10 -01_
U(TOTAL) kg/day 2.12E-03

Zn2kg/day 2.49E-04

Zr+4 kg/day 1.72E-02"

H20 kg/day 1.67E+04

H+ kg/day 7.16E+00
C02 k/day 0.OOE+00

24590-F04B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049

1.57E-07
1.01 E-04
2.57E-06
1.06E-07
1.97E-04
4.85E-08
6.96E-08
3.18E-07
1.66E-07
4.23E-07
4.73E-03
5.95E-05
5.01 E-07
1.58E-03
6.14E+01

7.06E-04
9.32E-04
I .34-06

1.72E-04

3.31 E-07
1.09E-05
I.IOE-04

1.10E-07
3.12E-08
8.92E-05
6.1 OE-07
7.18E-08

4.96E-06
3.23E+03
9.92E-01
O.OOE+00

24590-PTF-3PS-MEW-T0002 Rev. 4
Cesium Nitric Acid Recovery Forced
Vacuum Evaporator System
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APPENDIX B
24590-PTF-3PS-MEVV-TO002 Rev. 4

Cesium Nitric Acid Recovery Forced
Vacuum Evaporator System

CNP Nitric Acid Recovery Forced Circulation Vacuum Evaporator Thru-Put

Flow Chart

High Pressure Steam (HPS)

Pretreatment Vessel Vent Process (PVP)

Plant Coolinlg Water Supply (PCW)

- - 57-83*F

Plant- Service Air (PSA)

Vessel Vent

5M NaOH

CNP VENDOR DESIGN Process Condensate
5M Nitic Acid Charge EVAPORATOR

SYSTEM

Eluate + Rinse Water

Steam Condensate Water (SCW)

Plant Wash Fluids

Recovered Cs Eluant

vc%, = 96.9'1

Plant Cooling Water Return (PCW)

Concentrate Product

Plant Wash
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APPENDIX C

EVAPORATOR PROCESS DATA

PLANT rriM No.

PROCESS DATA SHEET: Evaporator 24590-PTF.CNP-EVAP-tU0)1

Pact Na: 24 Cs Nitric Acid Recova Evaprat

site. Hanford SostlCacNo
BuildinaNO 0 Ass dated n s: 245N..PTV-M5V17T(XXlir Rm. S

oP.r C om p resed Insat fr ren
Water leam Ak

MoIifES DQATA Units
TeOMrature IF 83 so 0
Prassre ran 66

Fed to Eva orator dChm Concentrate I r- oOraiheads Recoered EluenI Condensole Product

I oEaoao Ai h o" Minimum Maximum Minimumn Maximum iiu Mxmu

PROCIESS -ATA Units Minim reiu iiu omal MI -mo 3
TOd Flow (Note 4) 7b.hr 3M 5,1 Note 4 N76. 78.4 2 Note 4 Note. .5 4 35 0A .3 6. 1.2 6.4

d1(. 1.16 .oe 4 1.254 N.A NoteA 1:37 NWA WA 0.A N(A 0. NA

VLsporFlow %bJhr WA tA A NAE .A WA A WA3 3 4 15 10 9
Tempeaur(alB 's F 69 7 5 7 1 . oe2 8 04 as OS 05

HN3Mlti od 0,4 _. 0 Nt . 0 0 006
No molaik MOIA 0 0 80 7A Ndta2 . e5.5 0.0045 0.01 -6.2..451

p cilic Graity 0M .0 1.6 12 1.250 01
Viscosit CP 0.86 1.0 1.25 147 1.67 1.25 Noe2 2 0.83 2A5 MO0 0.71.16 046 0.9

Speciic Heat BIui,*F '08 0. 0.68 Note 2 0.83 0.4 0 0.7 . 0.97 0.3
Thermal Conductiy BTUArI 0.32 037 0.27 028 033 0.27 Hula? 0.32. 0012 013 E 32

Ltent Heall 5Tb. 100 1B

Notes:

1t mum snd maximum fluid properties am not associated with minimuml and maximum tlud fow rates.

2 The evaperator concentrates In batches, thus very cycle the concentrate should rage fom minimum to mainum

fuid propartlees Isted. orovice vere dependming on the property.
3. Vacuum system enablee concentration of feed at reduced temperature.

4. The Cs concentrate is translated ot anid replaced by afresh acid chargs whlen NO= lsat 90% of its solubility Wnd.

The estiated frequency fortranlafrig a 1510 gallon batch o concentrate is 16 eslm cycles 3 h per cycle) 495 I. Flow rate is approximately 50 gpsa

6 Highest expected value shown. Normal concentration of Na+ in eluate ais expected to be 0.43 .Kt

*6. The fluid property ranges siromwe the expected operating minimuem sod maximums. The vador design vill depict

the sonmel operating rages based on the designed presse drops through the system. Themeiamumtemperature

that may be seen under accident scenaro (sel boing) is 2OFh
7. Only a portion of the condensed vapor is condensate, the remoinded of the condensete Is retuxed to the recir.

8. Thenormaloperating pressureis 1.46psiain theseparstorvessel. 9. See section 3.4.3.3 for high pressure steam supply conditions

24590-F04B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049
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APPENDIX D

FIGURES DELETED
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Vacuum Evaporator System

Appendix H-

Manufacturer's Standard Coating Data Sheet
The SELLER proposes the following Manufacturer's Standard (Mfg. Std.) or alternate coating

system that is suitable for the exposure conditions of steel items and equipment in radiation and

non-radiation areas.
1. ^Equipment Description: -

A. Tag Number
B. Part(s) i.e. sldrt, shell, channels, lugs, etc.*

C. Design/Operating Temperatures, designate OF or C.......................
0 o

D. Does Equipment Receive Steam out (Yes/No), Temperature .0

E. insulated/Uninsulated
F. Fireproofing (Yes/No)

- AG. Carbon Steel (CS), Stainless Steel (SS), other (List)

.2.^Seler:

3.ASurface Preparation: SSPCNoJProfile

4. Coating System Designation: (Code)
FirstCoat Second Coat Third.Coat

^A. Type of Coating............. - .......-....
AB. Cdating MfgJNo.**. ......

AC. Dry Film Thickness

*- (Mli/Max in mils)/(pmn) -
D. Wet/Film Thickness

(Min/Max in mils)/(pm)
E. curing Method........... . .-

-AF. Color ...... :;.............. -- -.

G. Dry to Regoat..............
. H.PotLife...........................-.-

L. Thinner/%........_

5. Total DFT of System: (Mils/m)(Minf/ Max).......... Mn. Max.

6. Material Storage: Temperature Requirements (Mi/Max)

7. Shelf Life:. Months -

8., Application Environental Limits:-
A. Temperature Ambient and Surface (Min/Max)
B. Humidity (Min/Max)........----................. ........... .

C. Surface Temp 50F. above Dew Point temp. (Yes/No) ...................

9. Protection of surfaces that wil be inaccessible after equipinent Installation (such as underside of

base plates, Interior offans,-Vessels or equipment housings)

10. Rust ?reyentative for machined faces: (**MfgJNo.)

11. Quttntity of touch-up coating supplied: None

12. Additional information: (attach extra page as necessary)

Use additional copies of this fonn for each part described in I above that requires a different coating system. A completed

copy of this data sheet shall be submitted to CoNTRACTOR/BUYER with the initial vendor data'submittal.

Include manufacturer's technical data sheets and MSDS for each proposed coating, preservative & solvent

Mandatory data entry. other enties should be completed where information is available from sub vendor or fom coating

material technical data sheets.
I-
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APPENDIX I

UALITY LEVEL AND SEISMIC CATEGORY FOR EVAPORATOR EQUIPMENT

SSC Description QL SC

Separator Vessel CNP-EVAP-00001 QL-1 SC-I

* Demister Pad Pad Materials CM SC-IU

* Demister Pad Structural Supports QL-2 SC-I

Supports

" Internal Bubble Trays, Spray QL-2 SC-11

Piping/Misc. Rings, Dip Legs,
Etc.

" External Piping External Connections QL-1 SC-I

" ITS Instruments & Piping QL-1 SC-1

Instrumentation

" Support Tower CNP-SKID-00007 QL-1 SC-I

Reboiler CNP-HX-00001 QL-1 SC-I

9 Support Frame CNP-SKID-00005 QL-1 SC-I

Recirculation Pump CNP-PMP-00001 QL-1 SC-I

Condensers

~ Primary CNP-HX-00002 QL-1 SC-I

Condenser

" 1st Stage Ejector CNP-EJCTR-00010A QL-1 SC-I

" Inter Condenser CNP-HX-00003 QL-1 SC-1

" 2nd Stage Ejector CNP-EJCTR-00010B QL-1 SC-I

" After Condenser CNP-HX-00004 QL-1 SC-I

" Support Frame CNP-SKID-00002 QL-1 SC-I

Distillation Column CNP-DISTC-00001 QL-1 SC-I

" Support Frame CNP-SKID-00001 QL-1 SC-I

Transfer Station
* Vessel CNP-VSL-00168 CM SC-I

" Desuperheater CNP-PMP-00003A CM SC-Il

Pump 
I________

" Steam Condensate CNP-PMP-00003B CM SC-rn

Transfer Pump _

Desuperheater CNP-SKID-00003 CM sc-rI

* External Piping External Connections CM , SC-i

Note: QL-1 and QL-2 designations are used by the Seller to comply with other referenced specification

requirements (i.e weld, design). These designations meet NQA-1 (Q) requirements and are not necessarily

reflected in their associated Buyer's P&lDs.

24590-F04B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049 PAGE I-1
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APPENDIX J

CNP Evaporator System Composite Analyses
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J1. Seller shall perform a coupled dynamic analysis of CNP evaporator system to qualify the recirculation

piping/process jumper, offgas piping, and provide nozzle loads. Seller shall provide vessel nozzle loads,

Grayloc loads, and all pipingjumper support interface loads. The evaporator system model shall include the

separator vessel on its frames, reboiler in its frame, recirculation pump on its frame, all interconnecting large

bore piping/jumpers but excluding branch piping, separator offgas piping (connecting separator vessel and

distillation column), distillation column and its frame, distillation column offgas piping (connecting

distillation column and primnary condenser), and condenser skid.

J2. The coupled dynamic analysis shall be performed using the revised ISRS curves (provided in this

appendix) and shall account for the seismic differential movement between 0 floor, 56' floor, and 77' floor

(provided in this appendix). Requirements for determining the percent critical damping for the couple

dynamic analysis is provided in ASCE Std 4 Section 3.1.5 "Modeling of Damping".

J3. All piping dimensions, weights (including grayloclguide assemblies), and support locations (including

fixity) for CNP evaporator system are provided on the isometric drawings included in this appendix shall be

used as the design inputs for the coupled dynamic analysis.

J4. Although Seller has provided estimated process temperatures for various system condition and

components, Seller shall define and use the maximum operating temperature in dynamic analysis in lieu of

design temperature for CNP evaporator system.

J5. See attachment #5 for CNP recirculation pump frame conceptual designs. Seller is responsible for

qualifying all support structures above V-4" in elevation, including all interface plates, bolts, nuts, and dowel

pins for reboiler support frame and pump support frame. Seller is responsible for providing all final frame

member sizes and configuration, all weld and joint designs, dowel I bolting configuration, quantity of bolts

bnuts, and frame calculations to be submitted to Buyer for review. Location of dowels and location I quantity

of bolts shall be provided to Buyer for review and permission to proceed.

J5.1 Top of concrete filled steel frame elevation will be 1'-4"

J5.2 Concrete filled steel frame will be rigid, e.g. 33 hz or greater.

J5.3 Top of sole plate shall be 2'-2" in plant elevation for pump support and reboiler. Bottom of pump

support and reboiler support frame shall be designed to interface with the corresponding sole plate

without the use of shims.

J5.4 Seller shall qualify structural steel between 1'-4" and 2'-2". Seller must design all weld joints and

provide all weld details to Buyer. Buyer will be responsible for remotability interface and fabrication

drawings.

J5.5 There will be two 4" diameter Dowel Pins per frame (opposing corners) as shown on drawings

which will take the shear loads. The 4" diameter dowel pin is an assumption. Seller is responsible to

verify and size the dowel pin diameter with actual loads. All Dowel pin material shall be ASTM A582 Type

416.

J5.6 Seller shall qualify all plates, structural steel, dowel pins, the bolting interface, and all weld joint

designs.

J5.7 Initial assumption, there are two bolts per plate. Bolts shall be 1 1/4" - 8 ACME - 2G. Stud material

shall be ASTM A564 Type 630 H1150 and Nut material shall be ASTM A194 Grade 8S. Seller is to

determine quantity and configuration for studs. Stud location shall be submitted to Buyer for review and

permission to proceed. Note: Tightening torque from impact wrench is 400 ft-lbs ± 25%. Loosening

Page 3-2

24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-G04B-00049



24590-PTF-3PS-MEVV-T0002, Rev 4

Cesium Nitric Acid Recovery Forced Circulation Vacuum Evaporator System

torque from impact wrench is 700 ft-lbs ± 25%. Tightening and loosening torques are not adjustable, or

variable over time.

J5.8 Seller shall qualify recirculation pump frame. Seller must design all weld joints and provide all weld

details to Buyer. Seller shall provide detail design of the frame in the form of a drawing that includes

member sizes, configuration and weld design. The drawing shall be sufficient for Buyer to solicit a

fabricator who can generate fabrication drawings. Buyer will be responsible for remotability interface for

pump frame

J6. Seller shall perform detailed Finite Element Analysis uncoupled dynamic analysis using revised ISRS

curves (provided in this appendix) of individual SC-I/SC-Il vessellequipment (including recirculation pumps)

of each evaporator system. Internal components, supports, and piping systems shall be analyzed the same

as the parent vessellequipment.

J7. The report(s) shall be officially submitted to Bechtel for review per G321-E Category 8.0. The report(s)

shall include pipe/jumper stress, nozzle loads, Grayloc loads, all piping/jumper support interface loads, pipe

support design recommendations, and results of the coupled dynamic analysis of CNP evaporator system

and FEA dynamic analyses for individual SC-I/SC-ll components. Seller shall use the "SC-I/l1 Seismic

Analysis Qualification and FEA Report Check List" provided in attachment #6 to document required data in

their reports.

Design Stress/Seismic Reports shall provided, as a minimum, the following information

J.7.1 ANSI/AISC N690 Steel Frame / Support Designs for the CNP-EVAP-00001, CNP-PMP-00001 and

CNP-HX-00001: For Finite Element Analysis (FEA) by Computer Program, submit the bases or reference

to the bases that supports applicability of the computer program to the specific physical problem being

solved. (i.e; application /validation to steel code formulas and allowable stresses).

J.7.2 ASME Vill, Div 2, Appendix 4, Vessel including internal supports/components: For FEA Computer

Program analysis, submittal for the bases or reference to the bases supporting application of the

computer program to the specific physical problem being solved. (i.e; application/validation to the ASME

Vill, Div 2, Appendix 4, Maximum Shear Stress Theory.)

J.7.3 ASME B31.3 Piping Design: For FEA Computer Program analysis, submittal for the bases or

reference to the bases supporting application of the computer program to the specific physical problem

being solved. [i.e; application/validity to the ASME B31.3 design requirements in accordance with B31.3-

96, section 300(c)(3)]

J8. Listed below are design inputs to be used

J8a. See Attachment #3 for 14" & 16" grayloclguide assemblies design inputs provided on the

isometric sketches.

J8b. Revised In-Structure Response Spectra curves (see Attachment #1)

* RGM ISRS Figures 37, 38, 39,49, 50, 51, and 114 for separator vessel (CNP-EVAP-O0001)

* RGM ISRS Figures 16, 17, 22, 23, and 144 for CNP condenser skid (CNP-SKlD-00002)

" RGM ISRS Figures 37, 38, and 114 for distillation column (CNP-DISTC-00001)

" RGM ISRS Figures 67, 68, and 69 for reboiler (CNP-HX-00001). If the equipment support is

not rigid, it shall be simulated or duplicated in the equipment seismic analysis model.

" RGM ISRS Figures 67, 68, and 69 for recirculation pump (CNP-PMP-00001). If the equipment

support is not rigid, it shall be simulated or duplicated in the equipment seismic analysis

model.
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Cesium Nitric Acid Recovery Forced Circulation Vacuum Evaporator System

J8c. Redesign of CNP support frame to eliminate lower tie (CNP-SKID-00007-12 member) to canyon

wall (see Attachment #2).

J8d. CNP Evaporator recirculation and off-gas piping isometrics (see Attachment #3)

J80. Nozzle loading for separator vessel (CNP-EVAP-00001) shall be based on actual values as

listed in table 1 of Attachment #4. The Seller shall use the actual nozzle load values instead of the

values shown in the table in Appendix A of the Pressure Vessel Design and Fabrication

Specification, 24590.WYTP-3PS-MVO0-T0001. The thermal reduction factor found in 24590-WTP-3PS-

MV0O-TOOO1, Section 3.7.4, shall not be applied. The nozzle load for separator vessel offgas outlet

nozzle (N03), discharge nozzle (N02) and Inlet nozzle (NOI) shall be per Seller's design &

qualification using the results of the coupled FEA. Nozzle loads for separator vessel bubblers

(NO9A, NO9B, N16, N21A, N2IB, and N22) due to hydrogen accumulation are not available and will be

provided later.

J8f. Nozzle loading for distillation column (CNP-DISTC-00001) shall be based on nozzle design loads

for non-black cell vessels provided in table 2 of Attachment #4. The Seller shall use these nozzle

load values instead of the values shown in the table in Appendix A of the Pressure Vessel Design

and Fabrication Specification, 24590-WTP-3PS-MV00.TO00. The thermal reduction factor found in

24590.WTP-3PS-MVOT0001, Section 3.7.4, shall not be applied. The nozzle load for distillation

column inlet nozzle (N03) and outlet nozzle (N04) shall be per Seller's design & qualification using

the results of the coupled FEA.

J8g. Nozzle loading for condenser vessels (CNP-HX-00002/3 4) shall be based on nozzle design

loads for non-black cell vessels provided in table 2 of Attachment #4. The Seller shall use these

provided values Instead of the values shown in the table in Appendix A of the Pressure Vessel

Design and Fabrication Specification, 24590-WTP-3PS-MVO0-T0001. The thermal reduction factor

found in 24590-WTP-3PS-MV00-TO001, Section 3.7.4, shall not be applied. The primary condenser

offgas inlet nozzle (N03, 18" vapor inlet from distillation column) shall be per Seller's design and

qualification using the results of the coupled FEA.

J8h. Nozzle loading for reboiler vessel (CNP-HX-00001) shall be based on nozzle design loads for

non-black cell vessels provided in Table 4 and Table 5 (for steam nozzle N03) of Attachment #4. The

Seller shall use these nozzle load values instead of the values shown in the table in Appendix A of

the Pressure Vessel Design and Fabrication Specification, 24590.WTP-3PS-MV00T0001. The

thermal reduction factor found in 24590-WTP-3PS-MV00-T0001, Section 3.7.4, shall not be applied.

The reboiler process inlet nozzle (NOI) and outlet nozzle (N02) shall be per Seller's design and

qualification using the results of the coupled FEA.

J8i. Nozzle loads for recirculation pumps shall be per Seller's design & qualification using the

results of the coupled FEA.

J8j. For CNP-EVAP-00001,

a. The relative floor movement at location Row D/Column 9 at elevation 36' to location Row

D/Column 9 at elevation 56' is: 0.04" EW; 0.10'" NS, and 0.01" vertical

b. The relative floor movement at location Row EIColumn 10 at elevation 36' to location Row

E/Column 10 at elevation 56' is: 0.04" EW; 0.10" NS, and 0.03" vertical

c. The relative floor movement at location Row D/Column 9 at elevation 77' to location Row

D/Column 9 at elevation 56' is: 0.04" EW; 0.08" NS, and 0.01" vertical

d. The relative floor movement at location Row E/Column 10 at elevation 77' to location Row

E/Column 10 at elevation 56' is: 0.04" EW; 0.09" NS, and 0.03" vertical

J8k. CNP recirculation pump frame conceptual design (See attachment #5).
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Attachment #1

Revised ISRS Curves

(Ref. CCN 128490 and CCN 138088)

Page J-1
24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-G04B-00049

I



24590-PTF-3PS-MEW-TO02, Rev. 4
Cesium Nitric Acid Recovery

RPP-WTP Pretreatment Facility ISRS Forced Circulation Vacuum Evaporator System

Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

2.50
Figure 37
SLAB-WALL JOINT East-West Responses
Elevation 54 Ft.
Line 12.5 & H

2.00 -- 0.5% Damping
-- 2% Damping

-- 3% Damping
-- 4% Damping
-- 5% Damping
-- 7% Damping

IM- 10% Damping

8 1.50

0

0.50

0.00
0.1 1.0 10.0 100.0

Frfncy (cps) 3 age J-6

24590-GO4B-F00019 Rev 4 (1/17/2006) 
Ref: 24590-WTP-3PD- -00049



24590-PTF-3PS-ME-T0*ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

S_PTWW037.grf
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Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 37
SLAB-WALL JOINT East-West Responses
Elevation 54 Ft.
Line 12.5 & H

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%

Freq. Accel. Frog. Accel. Freg. __Accel. Freg. Accel. Freq. Accel. Frog. Accol. Frog. Accel.

0.1098 0.0314 0.1098 0.0288 0.1098 0.0276 0.1098 0.0268 0.1098 0.0261 0.1098 0.0248 0.1098 0.0232

0.115 0.0359 0.115 0.0331 0.115 0.0315 0.115 0.0301 0.115 0.029 0.115 0.0275 0.115 0.0254

0.1204 0.041 0.1204 0.0383 0.1204 0.0367 0.1204 0.0353 0.1204 0.034 0.1204 0.0316 0.1204 0.0288

0.1262 0.046 0.1262 0.0427 0.1262 0.0408 0.1262 0.0389 0.1262 0.0373 0.1262 0.0344 0.1262 0.0312

0.1322 0.0489 0.1322 0.0443 0.1322 0.0422 0.1322 0.0403 0.1322 0.0386 0.1322 0.0356 0.1322 0.0321

0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0403 0.1385 0.0386 0.1385 0.0356 0.1385 0.0321

0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0403 0.1451 0.0386 0.1451 0.0356 0.1451 0.0321

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0403 0.152 0.0386 0.152 0.0356 0.152 0.0321

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0403 0.1592 0.0386 0.1592 0.0356 0.1592 0.0324

0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0403 0.1668 0.0384 0.1668 0.0362 0.1668 0.0351

0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.0409 0.1748 0.0404 0.1748 0.0394 0.1748 0.0379

0.1831 0.0518 0.1831 0.0463 0.1831 0.0454 0.1831 0.0447 0.1831 0.044 0.1831 0.0426 0.1831 0.0405

0.1918 0.0521 0.1918 0.0505 0.1918 0.0495 0.1918 0.0485 0.1918 0.0476 0.1918 0.0458 0.1918 0.0437

0.2009 0.0569 0.2009 0.0549 0.2009 0.0536 0.2009 0.0525 0.2009 0.0514 0.2009 0.0497 0.2009 0.0474

0.2105 0.0708 0.2105 0.0601 0.2105 0.0587 0.2105 0.0574 0.2105 0.0562 0.2105 0.054 0.2105 0.0517

0.2205 0.091 0.2205 0.0714 0.2205 0.0643 0.2205 0.0624 0.2205 0.061 0.2205 0.0586 0.2205 0.0558

0.231 0.1079 0.231 0.0908 0.231 0.0814 0.231 0.0735 0.231 0.0672 0.231 0.0631 0.231 0.0594

0.242 0.1195 0.242 0.0993 0.242 0.0884 0.242 0.0793 0.242 0.0716 0.242 0.0666 0.242 0.062

0.2535 0.1204 0.2535 0.0993 0.2535 0.0884 0.2535 0.0797 0.2535 0.0755 0.2535 0.0695 0.2535 0.0658

0.2656 0.1204 0.2656 0.0993 0.2656 0.0923 0.2656 0.088 0.2656 0.084 0.2656 0.0769 0.2656 0.0687

0.2783 0.1255 0.2783 0.1097 0.2783 0.1008 0.2783 0.095 0.2783 0.0907 0.2783 0.0836 0.2783 0.0755

0.2915 0.1424 0.2915 0.1248 0.2915 0.1148 0.2915 0.106 0.2915 0.0982 0.2915 0.0888 0.2915 0.0813

0.3054 0.1424 0.3054 0.1248 0.3054 0.1152 0.3054 0.1069 0.3054 0.0996 0.3054 0.091 0.3054 0.0842

0.3199 0.1424 0.3199 0.1248 0.3199 0.1152 0.3199 0.1069 0.3199 0.0996 0.3199 0.091 0.3199 0.0847

0.3352 0.1711 0.3352 0.1346 0.3352 0.1186 0.3352 0.1069 0.3352 0.0996 0.3352 0.091 0.3352 0.0847

0.3511 0.2174 0.3511 0.1631 0.3511 0.137 0.3511 0.1169 0.3511 0.1078 0.3511 0.0932 0.3511 0.0847

0.3678 0.2401 0.3678 0.1757 0.3678 0.1532 0.3678 0.1396 0.3678, 0.1277 0.3678 0.108 0.3678 0.0887

S _ PTWW 037.grf
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0.83 0.1 123 0.38531 0.0951

0.4037 0.116 0.4037 0.0995
0.-4229 0.122 0.4229 0.1052

0.4431 0.1243 0.4431 0.1052

0.4642 0.128 0.4642 0.1176

0.4863 0.1397 0.4863 0.1335

0.5094 0.1597 0.5094 0.1485

0.5337 0.1765 0.5337 0.159

3 0.5591 0.1897 0.5591 0.1607

3 0.5857 0.1897 0.5857 0.1683

3 0.6136 0.2082 0.6136 0.1768

2 0.6428 0.2127 0.6428 0.1768

4 0.6734 0.236 0.6734 0.1983

4 0.7055 0.236 0.7055 0.2086

4 0.7391 0.239 0.7391 0.2174

2 0.7743 0.2527 0.7743 0.2293

8 0.8111 0.2783 0.8111 0.2431

8 0.8497 0.2955 0.8497 0.2503

8 0.8902 0.2955 0.8902 0.2503

2 0.9326 0.3262 0.9326 0.2684

6 0.977 0.3405 0.977 0.2839

6 1.0235 0.3559 1.0235 0.3074

8 1.0723 0.4199 1.0723 0.3581

8 1.1233 0.4629 1.1233 0.4004

3 1.1768 0.4888 1.1768 0.4326

5 1.2328 0.5147 1.2328 0.4624

3 1.2916 0.5502 1.2916 0.4952

31 1.353 0.5866 1.353 0.5279

)5 1.4175 0.6157 1.4175 0.5573

87 1.485 0.6451 1.485 0.5868

23 1.5557 0.6811 1.5557 0.6154

64 1.6298 0.7078 1.6298 0.6397

1.8 1.7074 0.7196 1.7074 0.6548

36 1.7887 0.7359 1.7887 0.6657

36 1.8738 0.7671 1.8738 0.691

36 1.963 0.7893 1.963 0.7111

36 2.0565 0.809 2.0565 0.7233

45 2.1544 0.8248 2.1544 0.7233

45 2.257 0.8248 2.257 0.7233
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2.3645 1.7905 2.3645 1.1812 2.3645 1.1351 2.3645 0.9877 2.3645 0.9145 2.3645 0.8248 2.3645 0.7233

2.4771 1.7905 2.4771 1.2641 2.4771 1.1351 2.4771 0.9877 2.4771 0.9145 2.4771 0.8248 2.4771 0.7363

2.595 1.7905 2.595 1.2669 2.595 1.1351 2.595 0.9877 2.595 0.9145 2.595 0.8248 2.595 0.7588

2.7186 1.7905 2.7186 1.2669 2.7186 1.1351 2.7186 0.9877 2.7186 0.9145 2.7186 0.8512 2.7186 0.7851

2.848 1.7905 2.848 1:2669 2.848 1.1351 2.848 0.9964 2.848 0.9535 2.848 0.8827 2.848 0.8066

2.9836 1.7027 2.9836 1.2669 2.9836 1.1351 2.9836 0.9964 2.9836 0.9535 2.9836 0.8849 2.9836 0.8127

3.1257 1.6996 3.1257 1.2669 3.1257 1.1351 3.1257 0.9964 3.1257 0.9535 3.1257 0.8849 3.1257 0.8201

3.2745 1.6283 3.2745 1.2808 3.2745 1.2073 3.2745 1.0843 3.2745 0.9787 3.2745 0.885 3.2745 0.8282

3.4305 1.8505 3.4305 1.2808 3.4305 1.2545 3.4305 1.1266 3.4305 1.0213 3.4305 0.9111 3.4305 0.8401

3.5938 2.0228 3.5938 1.2808 3.5938 1.2545 3.5938 1.1266 3.5938 1.0213 3.5938 0.9346 3.5938 0.8563

3.7649 2.0228 3.7649 1.2808 3.7649 1.2545 3.7649 1.1266 3.7649 1.0213 3.7649 0.9346 3.7649 0.8595

3.9442 2.0228 3.9442 1.2808 3.9442 1.2545 3.9442 1.1266 3.9442 1.0213 3.9442 0.9409 3.9442 0.8595

4.132 2.0228 4.132 1.2808 4.132 1.2545 4.132 1.1266 4.132 1.0213 4.132 0.9409 4.132 0.8598

4.3288 2.0228 4.3288 1.2808 4.3288 1.2545 4.3288 1.1266 4.3288 1.0265 4.3288 0.9503 4.3288 0.8598

4.5349 2.0228 4.5349 1.3256 4.5349 1.2545 4.5349 1.2184 4.5349 1.1271 4.5349 0.987 4.5349 0.8598

4.7508 2.0228 4.7508 1.3256 4.7508 1.2545 4.7508 1.2184 4.7508 1.1271 4.7508 0.987 4.7508 0.8598

4.977 2.0228 4.977 1.3256 4.977 1.2365 4.977 1.2184 4.977 1.1271 4.977 0.987 4.977 0.8598

5.214 2.0228 5.214 1.3256 5.214 1.2365 5.214 1.2184 5.214 1.1271 5.214 0.987 5.214 0.8574

5.4623 1.9118 5.4623 1.3256 5.4623 1.2365 5.4623 1.2184 5.4623 1.1271 5.4623 0.987 5.4623 0.8452

5.7224 1.9118 5.7224 1.3256 5.7224 1.2365 5.7224 1.2141 5.7224 1.103 5.7224 0.944 5.7224 0.8044

5.9948 1.8019 5.9948 1.1437 5.9948 1.1117 5.9948 1.0649 5.9948 1.0143 5.9948 0.919 5.9948 0.8044

6.2803 1.7825 6.2803 1.1158 6.2803 1.0505 6.2803 0.9983 6.2803 0.9528 6.2803 0.8733 6.2803 0.7753

6.5793 1.7825 6.5793 1.0616 6.5793 0.9721 6.5793 0.9326 6.5793 0.8937 6.5793 0.8232 6.5793 0.7371

6.8926 1.7825 6.8926 0.9948 6.8926 0.9254 6.8926 0.8781 6.8926 0.8395 6.8926 0.7757 6.8926 0.6988

7.2208 1.7825 7.2208 0.9766 7.2208 0.8836 7.2208 0.8362 7.2208 0.7973 7.2208 0.7333 7.2208 0.6574

7.5646 1.7825 7.5646 0.9553 7.5646 0.8653 7.5646 0.7978 7.5646 0.7657 7.5646 0.7059 7.5646 0.6333

7.9248 1.7825 7.9248 0.9553 7.9248 0.8374 7.9248 0.7789 7.9248 0.7357 7.9248 0.6724 7.9248 0.6047

8.3022 1.467 8.3022 0.9256 8.3022 0.7482 8.3022 0.6811 8.3022 0.6451 8.3022 0.6114 8.3022 0.5606

8.6975 1.2634 8.6975 0.7906 8.6975 0.6976 8.6975 0.6577 8.6975 0.6254 8.6975 0.5739 8.6975 0.5206

9.1116 1.1614 9.1116 0.734 9.1116 0.6851 9.1116 0.6466 9.1116 0.6147 9.1116 0.5644 9.1116 0.5109

9.5455 0.9513 9.5455 0.6972 9.5455 0.6272 9.5455 0.5869 9.5455 0.5603 9.5455 0.5292 9.5455 0.4915

10 0.9513 10 0.6972 10 0.6272 10 0.5869 10 0.5545 10 0.5075 10 0.4672

10.4762 0.9513 10.4762 0.6972 10.4762 0.6272 10.4762 0.5869 10.4762 0.5545 10.4762 0.5075 10.4762 0.4672

10.975 0.9513 10.975 0.6972 10.975 0.6272 10.975 0.5869 10.975 0.5545 10.975 0.5075 10.975 0.4672

11.4976 0.9513 11.4976 0.6972 11.4976 0.6272 11.4976 0.5869 11.4976 0.5545 11.4976 0.5075 11.4976 0.4637

12.045 0.9476 12.045 0.6512 12.045 0.5986 12.045 0.559 12.045 0.529 12.045 0.4872 12.045 0.4481

12.6186 0.9476 12.6186 0.5757 12.6186 0.5238 12.6186 0.4831 12.6186 0.4585 12.6186 0.4288 12.6186 0.4166

13.2194 0.7684 13.2194 0.5197 13.2194 0.4807 13.2194 0.452 13.2194 0.4333 13.2194 0.4097 13.2194 0.3907

13.8489 0.7684 13.8489 0.5197 13.8489 0.4807 13.8489 0.4508 13.8489 __0.4275 13.8489 0.3956 13.8489 0.39
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

14.5083 0.7684 14.5083 0.5197 14.5083 0.4807 14.5083 0.4508 14.5083 0.4275 14.5083 0.3953 14.5083 0.3877

15.1991 0.6109 15.1991 0.462 15.1991 0.4357 15.1991 0.4127 15.1991 0.3986 15.1991 0.389 15.1991 0.3834

15.9228 0.6109 15.9228 0.4312 15.9228 0.4068 15.9228 0.3944 15.9228 0.3869 15.9228 0.3787 15.9228 0.3756

16.681 0.6109 16.681 0.4312 16.681 0.4068 16.681 0.3944 16.681 0.3869 16.681 0.3781 16.681 0.371

17.4753 0.4963 17.4753 0.3971 17.4753 0.3731 17.4753 0.3731 17.4753 0.3729 17.4753 0.3709 17.4753 0.367

18.3074 0.4963 18.3074 0.3731 18.3074 0.3686 .18.3074 0.3667 18.3074 0.3656 18.3074 0.3639 18.3074 0.3615

19.1791 0.4963 19.1791 0.3752 19.1791 0.3678 19.1791 0.3639 19.1791 0.3615 19.1791 0.3592 19.1791 0.3588

20.0923 0.4216 20.0923 0.3752 20.0923 0.3678 20.0923 0.3639 20.0923 0.3615 20.0923 0.3593 20.0923 0.3585

21.049 0.4216 21.049 0.3752 21.049 0.3678 21.049 0.3639 21.049 0.362 21.049 0.3611 21.049 0.3597

22.0513 0.4216 22.0513 0.3757 22.0513 0.3701 22.0513 0.3666 22.0513 0.3643 22.0513 0.3616 22.0513 0.3597

23.1013 0.4216 23.1013 0.3757 23.1013 0.3701 23.1013 0.3666 23.1013 0.3643 23.1013 0.3616 23.1013 0.3597

24.2013 0.3898 24.2013 0.3757 24.2013 0.3701 24.2013 0.3666 24.2013 0.3643 24.2013 0.3616 24.2013 0.3597

25.3536 0.3898 25.3536 0.3757 25.3536 0.3701 25.3536 0.3666 25.3536 0.3643 25.3536 0.3616 25.3536 0.3597

26.5609 0.3898 26.5609 0.3757 26.5609 0.3701 26.5609 0.3666 26.5609 0.3643 26.5609 0.3616 26.5609 0.3596

27.8256 0.3898 27.8256 0.3593 27.8256 0.357 27.8256 0.358 27.8256 0.3585 27.8256 0.3585 27.8256 0.3579

29.1505 0.3898 29.1505 0.3593 29.1505 0.357 29.1505 0.3561 29.1505 0.3559 29.1505 0.3559 29.1505 0.3561

30.5386 0.3898 30.5386 0.3564 30.5386 0.356 30.5386 0.3557 30.5386 0.3555 30.5386 0.3552 30.5386 0.3549

31.9927 0.3898 31.9927 0.3564 31.9927 0.356 31.9927 0.3557 31.9927 0.3555 31.9927 0.3552 31.9927 0.3549

33.516 0.3588 33.516 0.3564 33.516 0.356 33.516 0.3557 33.516 0.3555 33.516 0.3552 33.516 0.3549

35.1119 0.3567 35.1119 0.3563 35.1119 0.356 35.1119 0.3557 35.1119 0.3555 35.1119 0.3552 35.1119 0.3549

36.7838 0.3557 36.7838 0.3556 36.7838 0.3555 36.7838 0.3553 36.7838 0.3552 36.7838 0.355 36.7838 0.3548

38.5353 0.3551 38.5353 0.355 38.5353 0.3549 38.5353 0.3549 38.5353 0.3548 38.5353 0.3547 38.5353 0.3546

40.3702 0.3546 40.3702 0.3545 40.3702 0.3545 40.3702 0.3544 40.3702 0.3544 40.3702 0.3543 40.3702 0.3543

42.2924 0.3541 42.2924 0.3541 42.2924 0.3541 42.2924 0.354 42.2924 0.354 42.2924 0.354 42.2924 0.3539

44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3537 44.3062 0.3536

46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 0.3533

48.626 0.3531 48.626 0.3531 48.626 0.3531 48.626 0.353 48.626 0.353 48.626 0.353 48.626 0.3531

50.9414 0.3528 50.9414, 0.3528, 50.9414 0.3528 50.9414 0.3528 50.9414 0.3528, 50.9414 0.3528, 50.9414 0.3528
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

SPTWW038.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S1 5T-00005, Rev. OB

Frequency (cps)
Spectral Acceleration (g)
Figure 38
SLAB-WALL JOINT North-South Responses

Elevation 54 Ft.
Line 12.5 & H

Dam In 0.50%
Frog. Accel.
0.1098 0.0457
0.115 0.0556

0.1204 0.0648
0.1262 0.072
0.1322 0.0763
01385 0.0786
0.1451 .0789

0.152 0.0789
0.1592 0.0789
0.1668 6.0789
0.1748 0.0789
0.1831 6.078E
0.1918 0.0789
0.2009 0.078
0.2105 0.073
0.2205 0.068

0.231 .065'
0.242 0.076

0.2535 0.110
0.2656 0.122
0.2783 0.122
0.2915 0.122
0.3054 0.137
0.3199 0.165
0.3352 0.187
0. 35111 0.218
0 0.36781 0.218

DampIng 2% DampIng 3%
Freg. Accel. Fre. Accel.
0.1098 0.0394 0.1098 0.0365
0.115 0.0494 0.115 0.0467

0.1204 0.0583 0.1204 0.0546

0.1262 0.0618 0.1262 0.0572
0:1322 0.0653 0.1322 0.0604

0.1385 0.0673 0.1385 0.0609

0.1451 0.0675 0.1451 0.0612

0.152 0.0675 0.152 0.0612

0.1592 0.0675 0.1592 0.0612

0.1668 0.0675 0.1668 0.0612

0.1748 0.0675 0.1748 0.0612

0.1831 0.0675 0.1831 0.0612

0.1918 0.0675 0.1918 0.0612

0.2009 0.0675 0.2009 0.0612

r 0.2105 0.0634 0.2105 0.0597

6 0.2205 0.0626 0.2205 0.0591

3 0.231 0.063 0.231 0.0616

5 0.242 0.0692 0.242 0.0652

5 0.2535 0.092 0.2535 0.0827

1 0.2656 0.0955 0.2656 0.0831
1 0.2783 0.0955 0.2783 0.0836

1 0.2915 0.1011 0.2915 0.0941

1 0.3054 0.1191 0.3054 0.1092

2 0.3199 0.1286 0.3199 0.1172

8 0.3352 0.1337 0.3352 0.1172

1 0.3511 67 0.3511 0.1395

1 0.3678 0.1647 0.3678 0.13971

amp in 4%
Freo. Accel.
0.1098 0.035

0.115 0.043
0.1204 0.0512
0.1262 .33
0.1322 0.0565
0.1385 0.0565
0.1451 0.05685
0.152 0.0568

0.1592 0.0568
0.1668 0.0568
0.1748 0.0568
0.1831 0.0568
0.1918 0.0564
0.2009 0.0564
0.2105 0.0564
0.2205 0.056

0.231 0.0604
0 242 0.063

0.2535 0.0753
0.2656 0.05 3

0.2783 0.0789
0.2915 0.0879
0.3054 01006
0.3199 0.1073
0.3352 0.1073
0.3511 0.12
0.3678 0.1283

Dampin 5%0 Damping 7% Damping 10%
Frog., Acel Frog. Accel. _Frog. IAccol.

0.1098 0.0331 0.1098 0.0312 0.1098 0.0286

0.115 0.0422 0.115 0.0384 0.115 0.0338

0.1204 0.0481 0.1204 0.0428 0.1204 0.0365

0.1262 0.0498 0.1262 0.0438 0.1262 0.0384

0.1322 0.053 0.1322 0.0471 0.1322 0.0404

0.1385 0.053 0.1385 0.0471 0.1385 0.0404

0.1451 0.053 0.1451 0.0471 0.1451 0.0412

0.152 0.0538 0.152 0.0487 0.152 0.0434

0.1592 0.0538 0.1592 0.049 0.1592 0.0442

0.1668 0.0538 0.1668 0.049 0.1668 0.0442

0.1748 0.0538 0.1748 0.049 0.1748 0.0442

0.1831 0.0538 0.1831 0.049 0.1831 0.0442

0.1918 0.0535 0.1918 0.049 0.1918 0.0442

0.2009 0.0534 0.2009 0.0483 0.2009 0.0442

0.2105 0.0534 0.2105 0.0495 0.2105 0.0481

0.2205 0.0553 0.2205 0.0536 0.2205 0.0518

0.231 0.0592 0.231 0.0573 0.231 0.0552

0.242 0.0627 0.242 0.0606 0.242 0.0581

0.2535 0.0694 0.2535 0.0632 0.2535 0.0604

0.2656 0.0694 0.2656 0.0652 0.2656 0.0619

0.2783 0.0748 0.2783 0.0679 0.2783 0.0626

0.2915 0.0824 0.2915 0.0732 0.2915 0.0631

0.3054 0.0931 0.3054 0.0811 0.3054 0.0706

0.3199 0.0989 0.3199 0.0856 0.3199 0.0757

0.3352 0.0989 0.3352 0.0865 0.3352 0.0771

0.3511 0.1078 0.3511 0.0935 0.3511 0.0785

0.3678 0.1183 0.3678 47 0.3678 0.0915
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24590-PTF-3PS-ME-TO*ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evapo ator System

0.3853 0.2181 0.3853 0.1647 0.3853 0.147 0.3853 0.138 0.3853 0.13 0.3853 0.1166 0.385310.1017

0.4037 0.2181 0.4037 0.1647 0.4037 0.1478 0.4037 0.1391 0.4037 0.1314 0.4037 0.1186 0.4037 0.1044

0.4229 0.2189 0.4229 0.1647 0.4229 0.1478 0.4229 0.1391 0.4229 0.1314 0.4229 0.1186 0.4229 0.1044

0.4431 0.3472 0.4431 0.2355 0.4431 0.1923 0.4431 0.1615 0.4431 0.1413 0.4431 0 41213 0.4431 0.1119

0.4642 0.3472 0.4642 0.2355 0.4642 0.1951 0.4642 0.1751 0.4642 0.1594 0.4642 0.1384 0.4642 0.1214

0.4863 0.3472 0.4863 0.2355 0.4863 0.1951 0.4863 0.1781 0.4863 0.1665 0.4863 0.1492 0.4863 0.1273

0.5094 0.3472 0.5094 0.2355 0.5094 0.2018 0.5094 0.1893 0.5094 0.178 0.5094 0.1574 0.5094 0.133

0.5337 0.3695 0.5337 0.2689 0.5337 0.232 0.5337 0.2061 0.5337 0.1852 0.5337 0.1574 0.5337 0.133

0.5591 0.3695 0.5591 0.281 0.5591 0.2442 0.5591 0.2148 0.5591 0.193 0.5591 0.1633 0.5591 0.1435

0.5857 0.3695 0.5857 0.2873 0.5857 0.2546 0.5857 0.228 0.5857 0.2062 0.5857 0.1801 0.5857 0.1608

0.6136 0.3695 0.6136 0.2873 0.6136 0.2546 0.6136 0.228 0.6136 0.2069 0.6136 0.1894 0.6136 0.1692

0.6428 0.3817 0.6428 0.2873 0.6428 0.2546 0.6428 0.2298 0.6428 0.2121 0.6428 0.1961 0.6428 0.1762

0.6734 0.3817 0.6734 0.2976 0.6734 0.2715 0.6734 0.2487 0.6734 0.2338 0.6734 0.2138 0.34 0.1889

0.7055 0.4491 0.7055 0.37 0.70551 0.3283 0.7055 0.2935 0.7055 0.2706, 0.7055 0.2341 0.7055 0.2005

0.7391 0.5365 0.7391 0.4265 0.7391 0.3742 0.7391 0.3318 0.7391 0.2971 0.7391 0.2451 0.7391 0.2071

0.7743 0.628 0.7743 0.4729 0.7743 0.4012 0.7743 0.3465 0.7743 0.3042 0.7743 0.2469 0.7743 0.2325

0.8111 0.813 0.8111 0.4774 0.8111 0.4012 0.8111 0.3465 0.8111 0.3042 0.8111 0.2755 0.8111 0.2586

0.8497 0.813 0.8497 0.4774 0.8497 0.4012 0.8497 0.3574 0.8497 0.3295 0.8497 0.3025 0.8497 0.2836

0.89021 0.813 0.8902 0.4774 0.8902 0.4159 0.8902 0.3821 0.8902 0.3545, 0.8902 0.3296 0.8902 0.3085

0.9326 1.0682 0.9326 0.63 0.93261 0.502 0.9326 0.4299 0.9326 0.3762 0.9326 0.3568 0.9326 0.3336

0.977 1.0682 0.977 0.6921 0.9771 0.5678 0.977 0.4802 0.977 0.4166 0.977 0.82 0.977 0.3564

1.0235 1.0682 1.0235 0.6921 1.0235 0.5678 1.0235 0.4802 1.0235 0.4461 1.0235 0.4083 1.0235 0.3759

1.0723 1.0682 1.0723 0.6921 1.0723 0.5678 1.0723 0.5223 1.0723 0.499 1.0723 0.457 1.0723 0.4039

1.1233 1.2235 1.1233 0.7093 1.1233 0.6072 1.1233 0.5774 1.1233 0.54911 1.1233 0.5 1.123 0.4397

1.1768 1.2235 1.1768 0.76091 1.1768 0.67611 1.1768 0.6181 1.1768 0.5844 1.1768 0.5279 1.1768 0.4629

1.2328 1.2235 1.2328 0.7609 1.2328 0.6761 1.2328 0.6181 1.2328 0.5848 1.2328 0.5319 1.2328 0.4733

1.2916 1.38 1.2916 0.9702 1.2916 0.8115 1.2916 0.7038 1.2916 0.6261 1.2916 0.5319 1.2916 0.4757

1.353 1.5277 1.353 1.0704 1.353 0.893 1.353 0.7708 1.353 0.6847 1.353 0.5767 1.353 0.5012

1.4175 1.5277 1.4175 1.0704 1.4175 0,9317 1.4175 0.8594 1.4175 0.7938 1.4175 0.6823 1.4175 0.5606

1.485 1.5277 1.485 1.1558 1.485 1.036 1.485 0.9419 1.485 0.8621 1.485 0.7311 1.485 0.5961

1.5557 1.9994 1.5557 1.2739 1.5557 1.0575 1.5557 0.9419 1.5557 0.8621 1.5557 0.7311 1.5557 0.6 97

1.6298 1.9994 1.6298 1.2739 1.6298 1.0685 1.6298 0.9942 1.6298 0.9258 1.6298 0.8095 1 .6298 0.6757

1.7074 1.9994 1.7074 1.3467 1.7074 1.1921 1.7074 1.0891 1.7074 1.0073 1.7074 0.8754 1.7074 0.72,34

1.7887 2.5094 1.7887 1.5259 1.7887 1.3435 1.7887 1.198 1.7887 1.0737, 1.7887 0.8849 1.7887 0.7284

1.8738 2.5094 1.8738 1.5259 1.8738 1.3435 1.8738 1.2126 1.8738 1.0986 1.8738 0.9122 1.8738 0.7848

1.963 2.5094 1.963 1.6919 1.963 1.3738 1.963 1.2126 1.93 1.0986 1.963 0.9419 1.963 0.8346

2.0565 2.5094 2.0565 1.6919 2.0565 1.3738 2.0565 1.2126 2.0565 1.1043 2.0565 1.0014 2.0565 0.8791

2.1544 2.50941 2.15441 1.6919 2.1544 1.3738, 2.1544 1.2586, 2.1544 1. 1906 2.1544 1.0705 2.1544 0.9161

2.257 2.51181 227 161 2.257 1.49721 2.257. 1.39131 2.2571 1.29571 2.2571 1.138 2 .2571 0.95271
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236.A .'~i45 1721 23645E 166781 2.364511.5032 I 2.3f
2.345 2. 9 . ,. - . .

2.4771 2.6594 2.4771 1.8721 2.4771 1.6678 2.4771 1.5032 2.4771

2.595 2.9473 2.595 2.0725 2.595 1.7153 2.595 1.5032 2.595

2.7186 3.3563 2.7186 2.0725 2.7186 1.7153 2.7186 1.5032 2.7186 L

2.848 3.3563 2.848 2.0725 2.848 1.7153 2.848 1.5032 2.848

2.9836 3.3563 2.9836 2.0725 2.9836 1.7536 2.9836 1.5166 2.9836

3.1257 3.3563 3.1257 2.0725 3.1257 1.7536 3.1257 1.5166 3.1257

3.2745 3.3563 3.2745 2.0076 3.2745 1.7536 3.2745 1.5166 3.2745

3.4305 2.3492 3.4305 1.7893 3.4305 1.7536 3.305 1.5166 3.4305

3.5938 1.9258 3.5938 1.7893 3.5938 1.7536 3.5938 1.5166 3.5938

3.7649 1.9258 3.7649 1.6814 3.7649 1.4648 3.7649 1.3142 3.7649

3.9442 1.9258 3.9442 1.4249 3.9442 1.266 3.9442 1.1716 3.9442

4.132 1.9258 4.132 1.3151 4.132 1.1186 4.132 0.9925 4.132

4.3288 1.9258 4.3288 1.3151 4.3288 1.1186 4.28 0.9925 4.3288 _

4.5349 1.7138 4.5349 1.0833 4.5349 0.9804 4.5349 0.8879 4.5349

4.7508 1.5698 4.7508 1.006 4.7508 0.9133 4.7508 0.8601 4.7508

4.977 1.5698 4.977 1.006 4.977 0.8727 4.977 0.7769 4.977 E

5.214 1.5698 5.214 0.8976 5.214 0.7649 5.214 0.6877 5.214

5.46231 1.0521 5.4623 0.6474 5.4623 0.5881 5.4623 0.5734 5.4623 _

5.72241 1.2 5.7224 0.6474 5.7224 0.5602 5.7224 0.5421 5.7224

5. 9948T 1.2 5.9948 0.6474 5.9948 0.5599 5.9948 0.5327 5.9948 _

6.2803 1.2 6.2803 0.7482 6.2803 0.6357 6.2803 0.5707 6.2803

6.5793 1.5424 6.5793 0.8479 6.5793 0.6847 6.5793 0.6018 6.5793

6.8926 1.8136 6.8926 0.974 6.8926 0.7343 6.8926 0.6233 6.8926

7.2208 1.8136 7.2208 0.974 7.2208 0.7423 7.2208 0.684 7.2208

7.5646 1.8136 7.5646 0.974 7.5646 0.7423 7.5646 0.684 7.5646

7.9248 1.8136 7.9248 0.974 7.9248 0.7423 7.9248 0.684 7.9248

8.3022 1.8136 8.3022 0.974 8.3022 0.7423 8.3022 0.684 8.3022

8.6975 1.4099 8.6975 0.8352 8.6975 0.7423 8.6975 0.684 8.6975

9.1116 1.001 9.1116 0.6622 9.1116 0.6162 9.1116 0.5977 9.1116

9.5455 0.8404 9.5455 0.5998 9.5455 0.5657 9.5455 0.5394 9.5455

10.4762 0.572 10.4762 0.4915 10.47621 0.487 10.4762 0.4816 10.4762

10.975 0.572 10.975 0.4915 10.975 0.4781 10.975 0.4658 . 10.975

11.4976 0.4636 11.4976 0.4648 11.4976 0.4484 11.4976 0.4337 11.4976

12.045 0.4491 12.045 0.4045 12.045 0.3965 12.045 0.3945 12.045
40142 f3957 12-1-- 0392 12.6186

.~. ..vr. .- ~ ~ _ _ _

13.2194
713.8489

~1 04491 13.21941 0.05 13.21941 0.3957 13.2194 0.3907

0.569 13.W91 0.45081 13.84891 0.4226 13.84891 0.4077 13.8489'I I:

| 2.3
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126186 
0

645

1 3 1412.616

1.3686
1.3686
1.3686
1.3686
1.3191
1.3191
1.3191
1.3191
1.3191

1.204
1.106
0.963
0.903
0.826
0.810
0.726

0.63
0.565
0.530

0.51

0.543
0.575

0.593
0.637
0.637
0.637
0.637
0.637
0.57E
0.52,
0.51
0.47
0.45~

0.42
0.3

0.39
0.38
0.39

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

2.3645 1.1626 2.3645 0.9527
2.4771 1.1626 2.4771 0.9527

2.595 1.1626 2.595 0.9527

2.7186 1.1626 2.7186 0.9527

2.848 1.1626 2.848 0.9527

2.9836 1.1021 2.9836 0.9624

3.1257 1.1021 3.1257 0.9624

3.2745 1.1021 3.2745 0.9624

3.4305 1.0863 3.4305 0.9624

3.5938 1.0863 3.5938 0.9624

5 3.7649 1.0723 3.7649 0.9532

2 3.9442 1.0158 3.9442 0.9161

9 4.132 0.9241 4.132 0.8565

6 4.3288 0.8451 4.3288 0.7892

6 4.5349 0.7534 4.5349 0.726

4 4.7508 0.727 4.7508 0.671

6 4.977 0.659 4.977 0.6299

6 5.214 0.5985 5.214 0.5865

4 5.4623 0.5556 5.4623 0.46

1 5.7224 0.5147 5.7224 0.5117
2 5.9948 0.4821 5.9948_ 0.4861

6 6.2803 0.4982 6.2803 0.4735
7 6.5793 0.5344 6.5793 0.4848

3 6.8926 0.5446 6.8926 0.4987

8 7.2208 0.5711 7.2208 0.5069

8 7.5646 0.5711 7.5646 0.5069

8 7.9248 0.5711 7.9248 0.5069
8 8.3022 0.5711 8.3022 0.5069

8 8.6975 0.5711 8.6975 0.5069

9 9.1116 0.5373 9.1116 0.4896

25 9.5455 0.5005 9.5455 0.4689

37 10 0.4877 10 0.4553

36 10.4762 0.4556 104762 0.433
52 10.975 0.4378 10.975, 0.4175

18 11.4976 0.4094 11.4976 0.3962

93 12.045 0.3913 12.045 0.3895

03 12.6186 0.3885 12.6186 0.3869

82 13.2194 0.3853 13.2194 0.3846
84 13.8489 0.3876 13.8489

..



24590-PTF-3PS-MEVV-T0 ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

14.5083 0.5669 14.5083 0.4508 14.5083 0.4226 14.5083 0.4077 14.5083 0.3984 14.5083 0.3876 14.5083 0.3822

15.1991 0.5669 15.1991 0.4508 15.1991 0.4226 15.1991 0.4077 15.1991 0.3984 15.1991 0.3876 15.1991 0.3805

15.9228 0.5669 15.9228 0.4508 15.9228 0.4226 15.9228 0.4077 15.9228 0.3984 15.9228 0.3876 15.9228 0.3804

16.681 0.5669 16.681 0.4508 16.681 0.4226 16.681 0.4077 16.681 0.3984 16.681 0.387 6  16.681 0.3793

17.4753 0.5622 17.4753 0.4284 17.4753 0.4129 17.4753 0.4035 17.4753 0.3964 17.4753 0.3864 17.4753 0.3788

18.3074 0.5236 18.3074 0.4191 18.3074 0.4041 18.3074 0.397 18.3074 0.3916 18.3074 0.3843 18.3074 0.3788

19.1791 0.5236 19.1791 0.4191 19.1791 0.4041 19.1791 0.397 19.1791 0.3916 19.1791 0.3843 19.1791 0.3788

20.0923 0.5236 20.0923 0.4128 20.0923 0.4041 20.0923 0.397 20.0923 0.3916 20.0923 0.3843 20.0923 0.3788

21 .049 0.4235 21.049 0.3889 21.049 0.3847 21.049 0.3848 21.049 0.3841 21.049 0.382 21.049 0.3788

22.0513 0.4235 22.0513 0.3889 22.0513 0.384 22.0513 0.3822 22.0513 0.3809 22.0513 0.3798 22.0513 0.3777

23.1013 0.4235 23.1013 0.3889 23.1013 0.384 23.1013 0.3822 23.1013 0.3807 23.1013 0.3785 23.1013 0.3762

24.2013 0.396 24.2013 0.3804 24.2013 0.3791 24.2013 0.3781 24.2013 0.3771 24.2013 0.3754 24.2013 0.3738

25.3536 0.396 25.3536 0.3788 25.3536 0.3776 25.3536 0.3766 25.3536 0.3757 25.3536 0.3743 25.3536 0.3729

26.5609 0.396 26.5609 0.3769 26.5609 0.3743 26.5609 0.3732 26.5609 0.3726 26.5609 0.372 26.5609 0.3715

27.8256 0.3933 27.8256 0.3748 27.8256 0.3724 27.8256 0.3717 27.8256 0.3711 27.8256 0.3703 27.8256 0.3703

29.1505 0.3933 29.1505 0.3735 29.1505 0.3724 29.1505 0.3717 29.1505 0.3711 29.1505 0.3703 29.1505 0.3699

30.5386 0.3933 30.5386 0.3735 30.5386 0.3724 30.5386 0.3717 30.5386 0.3711 30.5386 0.3702 30.5386 0.3695

31.9927 0.3933 31.9927 0.3729 31.9927 0.3707 31.9927 0.3699 31.9927 0.3693 31.9927 0.3687 31.9927 0.3687

33.516 0.3733 33.516 0.3719 33.516 0.3707 33.516 0.3699 33.516 0.3693 33.516 0.3685 33.516 0.3684

35.1119 0.3694 35.1119 0.3692 35.1119 0.3689 35.1119 0.3687 35.1119 0.3685 35.1119 0.3685 35.1119 0.3684

36.7838 0.3686 36.7838 0.3686 36.7838 0.3685 36.7838 0.3685 36.7838 0.3685 36.7838 0.3685 36.7838 0.3684

38.5353 0.3686 38.5353 0.3686 38.5353 0.3685 38.5353 0.3685 38.5353 0.3685 38.5353 0.3685 38.5353 0.3684

40.3702 0.3686 40.3702 0.3686 40.3702 0.3685 40.3702 0.3685 40.3702 0.3685 40.3702 0.3685 40.3702 0.3684

42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 0.3684 42.2924 0.3684

44.3062 0.3685 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684 44.3062 0.3684

46.4159 0.3684 46.4159 0.3684 46.4159 0.3684 46.4159 0.3683 46.4159 0.3683 46.4159 0.3683 46.4159 0.3683

48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 0.3683

50.9414. 0.3682 50.9414 0.3682 50.9414 0.3682 50.9414 0.3682 50.9414 0.3682_ 50.9414 0.3682 50.9414 0.36

S_PTWW038.grf
24590-GO4B-F00019 Rev 4 (1/17/2006)

Page J-15
Ref: 24590-WTP-3PD-GO4B-00049



RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-Si5T-00005, Rev. 0B

24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEVV-T0 ev. 4
Cesium Nitric Acid ecovery

Forced Circulation Vacuum Evaporator System

SPTWWO49.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S1 5T-00005, Rev. OB

Frequency (cps)
Spectral Acceleration (g)
Figure 49
SLAB-WALL JOINT East-West Responses
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0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.70551

0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916
1.353

1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

0.2398
0.2398
0.2398
0.2692
0.2692
0.2692
0.392

0.4964
0.4964
0.4964
0.4964
0.5096
0.5096
0.5096
0.5096
0.5275
0.5803
0.5803
0.5803

0.892
0.892

.92
0.892

1.065
1.065
1.065
1.065
1.198
1.315
1.315:
1.317
1.624
1.624
1.987
1.987
1.987
1.987
1.987

0.18 0.38531
0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233

3 1.1768
8 1.2328
8 1.2916
3 1.353
3 1.4175
3 1.485
1 1.5557
9 1.6298
9 1.7074
4 1.7887
4 1.8738
4 1.963
4 2.0565
4 2.1544
7, 2.2571

0.18
0.1847
0.1847
0.1869
0.1959
0.2041
0.2796
0.3455
0.3455
03455
0.3455

.3717
0.3717
0.3717
0.3717
0.3887
0.3887
0.4454
0.4454
0.6018
0.6018
0.6018
0.6075
0.6891
0.6891
0.7474
0.8905
0.9638
0.9638,
0.9638,
0.9638
0.9909
0.9909
1.1332
1.1332
1.1332
1.1332
1.1332

0.38531
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8491
0.8902
0.932

0.97
1.023
1.072
1.123
1.176
1.232
1.291

1.35
1.417

1.48
1.555
1.629
1.707
1.788
1.873

1.9e
2.056
2.15

0.1619 0.3853
0.1644 0.4037
0.1644 0.4229

0.171 0.4431
0.1787 0.4642
0.1788 0.4863
0.2333 0.5094
0.282 0.5337
0.282 0.5591
0.282 0.5857

0.2842 0.6136
0.3166 0.6428
j.3233 0.6734
0.3233 0.70551
0.3233 0.7391
0.3368 0.7743

0.348 0.8111
0.4 0.8497
0.4 0.8902

3 0.5026 0.9326
r 0.5026 0.977
5 0.5026 1.0235
3 0.5491 1.07231
3 0.6044 1.123 3
8 0.6061 1.1768
8 0.6643 1.2328
6 0.7571 1.2916
3 0.8182 1.353
5 0.8182 1.4175
5 0.8182 1.485
7 0.8182 15557
8 0.8676 1.6298
4 0.8791 1.7074
7 1.0948 1.7887
8 1.0948 1.8738
3 1.0948 1.963
5 1.0948 2.0565

1 1.0948 2.15441
571 1.09481 2.2571

SPT 049 .rf
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0.1464
0.1477,
0.1497

0.1569
0.1634
0.1634

0.2002
0.2378
023780.2378

02585
02792
0.2945
0.2945
0.2945
0.298

0.3233
0.365
0.365

0-4355
0.4488
0.4488
0.5065

0 .5572
0.5648
0.5952
0.6503
0.7039
0.7039
0.7039
0.7408
0.7925
0.82 17
0.9523
0.9523

0.9523
0.9523

0.95231

0.3853
0.4037

0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0 5857
0.6136
0.642E
0.6734
0.705
0.739
0.774
0.811
E 849
0.890
0 932

. 97
1.023
1.072
1.123
1.176
1.232
1.291

1.35
1. 4171.4f

1.555
1.62
1.70
1 .78
1.87

1.9
2.05
2.15

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

0.1332 0.3853 01121 0.3853 0.0946
0.1336 .43 0.1159 0.4037 0.0992

0.1382 0.4229 0.1216 0.4229 0.1048

0.1444 0.4431 0.1238 0.4431 0.1048

0.15 0.4642 0.1277 0.4642 0.116

0.15 0.4863 0.1384 0.4863 0.1318

0.1756 0.5094 0.1582 0.5094 0.1469

0.211 0.5337 0.175 0.5337 0.1575

0.2165 0.5591 0.189 0.5591 0.1594

0.2165 0.5857 0.189 0.5857 0.1675

0.2381 0.6136 0.2071 0.6136 0.1757

0.2511 0.6428 0.2116 0.6428 0.1757

0.271 0.6734 0.2347 0.6734 0.1972

5 0.271 0.7055 0.2347 0.7055 0.2075

1 0.271 0.7391 0.2375 0.7391 0.2158

3 0.277 9  0.7743 0.251 0.7743 0.228

1 0.3061 0.8111 0.2768 0.8111 0.2418

7 0.337 0.8497 0.2941 0.8497 0.2492

2 0.337 0.8902 0.2941 0.8902 0.2492

6 0.3872 0.9326 0.3226 0.9326 0.2652

7 0.4037 0.977 0.3362 0.977 0.2804

5 0.4037 1.0235 0.3512 1.0235 0.3029

3 0.4717 1.0723 0.4154 1.0723 0.3548

3 0.5151 1.1233 0.4582 1.1233 0.3964

8 0.5296 1.1768 0.483 1.1768 0.4276

8 0.5507 1.2328 0.508 1.2328 0.4564

6 0.5954 1.2916 0.5412 1.2916 0.4866

3 0.6206 1.353 0.5749 1.353 0.5174

5 0.6449 1.4175 0.6022 1.4175 0.545

5 0.6716 1.485 0.6291 1.485 0.5719

7 0.7117 1.5557 0.6618 1.5557 0.5978

98 0.7406 1.6298 0.6857 1.6298 0.6199

4 0.774 3  1.7074 0.696 1.7074 0.6329

87 0.8516 1.7887 0.7134 1.7887 0.6496

38 0.8516 1.8738 0.7433 1.8738 0.6691

63 0.8516 1.963 0.7616 1.963 0.6867

65 0.8516 2.0565 0.7797 2.0565 0.6975

44 0.879 2.1544 0.7931 2.1544 0.6975

57 0.879 2.257 0.7931 2.257 0.6975
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2.3645 1.6947 2.3645 1.1332 2.3645 1.0948 2.3645 0.9523

2.4771 1.6786 2.4771 1.1814 2.4771 1.0948 2.4771 0.952

2.595 1.6786 2.595 1.1814 2.595 1.0948 2.595 0.9523

2.7186 1.6786 2.7186 1.1814 2.7186 1.0948 2.7186 0.9523

2.98361 1~.6376t 2.83 .1814j 2.98361 1.0948.. 2.98361 0.52
3.157 1.658 3.157 1.114 3.157 1.0948 -- 13.1257~~~3.25 1.78 315 .84 315

1.6758 3.2745 1.2788 3.2745 1.1532 3.2745
1.7557 3.4305 1.3454 3.4305 1.1896 3.4305

1.9013, 3.5938 1.3454 3 593 1.1 3. 5938
1.90131 3.7649 1.3454 3.7649 1.1896 3.7649'

1.9013 3.944241.3454 3.9442 1.1896 3.9442

1.9013
1.9013

4.132
4.3288

1.3454
1.3454

4.132
4.3288
4.5349

1.1896
S1.1903

4.3288
4.5349

t131 47508 134541 4.75081 1.21051 4.7508

'1 OflV~
49771 ~ 72792

4977 9013 4977 1.2799. . -
4.9771 1.2105' 4.97

542 1.60 542 1.31 54. .15 542

5.72241 1.6306 5.7224 1.2391 5.72241 1.2105 5.7224

0.9523
1.0344

1 .068
S1.068

1.068
1.068

1.068
1.0937
1.0937

1.0937
~1.0937

1.0879

1.5309 5.9948 1.0026 5.9948 0.974 5 4
1.3612 6.2803 0.9697 6.2803 0.9148.1. 6.28031 0.8704

6.57931 0.8025

8.6975 .96 .67 .66 67
9.1116 0.8988 9.1116 0.6244 9.1116 0.5824 9.1116 0.5495

9.5455 0.7685 9.5455 0.580 9.5455 0.4
T~iT A7RRSI 10! 0.5801

10 _ __ _ 0768

10.4762 0.76851 10.4762, 0.5801
0.7685
0.7685
0.6292

-10.975
11.4976
12.045

0.5801
0.5801
0.5034

10.4762
10.975

11.4976
12.045'I

0.5062
0.5062

0.5062
0.4637

101 0.1062 7 1
10.476210.975
11.4976

0.4771
0.4771

0.771

I.

2.3645
2.4771
2.595

2.7186
2.848

3.12573.125
3.2745
3.4305
3.5938
3.7649
3.9442
4.132

4.3288
4.5349,
4.7508

5.214
5.4623
5.7224

* 5.9948

6.2803
6.5793

6.5793 1.3 .9 .
6.8926 1.3612 6.8926 0.8554 6.8926 0.7904 6.8926 0.7613 6.8926

7.2208 1.3612 7.2208 0.8554 7.2208 0.7904 7.2208 0.749 7.2208

7.5646 1.3612 7.5646 0.8177 7.5646 0.7556 7.5646 0.7021 .7.5646

7.9248 1.3612 7.9248 0.8014 7.9248 0.7204 7.9248 0.6679 7. 9d

8.3022 1.0565 8.3022 0.6678 8.3022 0.6005 8.3022 0.5636 8.3022
I a V7~I 0Ofl~I 1 5~i~7 H '.11I J~f'&QI cLUI 055u04 - ---
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9.5455
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24590-PTF-3PS-MEVV-T0 ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.879 2.3645 0.7931 2.65 0.6975
0.879 2.4771 0.7931 2.4771 0.7021

0.879 2.595 0.7931 2.595 0.722

0.879 2.7186 0.8094 2.7186 0.7455

.9003 2.848 0.8358 2.848 0.7644

.9003 2.9836 0.8358 2.9836 0.7704

.9003 3.1257 0.8358 3.1257 0.7734

.9325 3.2745 0.8387 3.2745 0.7819

.9678 3.4305 0.8543 3.4305 0.7879

.9678 3.5938 0.8757 3.5938 0.801

.9678 3.7649 0.8757 3.7649 0.8026

.9678 3.9442 0.8757 3.9442 0.8026

.9678 4.132 0.8757 4.132 0.8026

.9678 4.3288 0.8757 4.3288 0.8026

.0144 4.5349 0.8958 4.5349 0.8026
1.0144 4.7508 0.8958 4.7508 0.7932
.0144 4.977 0.8958 4.977 0.7926

.0144 5.214 0.8958 5.214 0.7897
1.0144 5.4623 0.8958 5.4623 0.7781]
).9942 5.7224 0.8596 5.7224 0.7304

-.8928 5.9948 0.8126 5.9948 0.7163

0.832 6.2803 0.7655 6.2803 0.6843

0.7697 6.5793 0.71 6.5793 0.6408

0.7324 6.8926 0.6758 6.8926 0.6062

0.7148 7.2208 0.6581 7.2208 0.5919

0.6749 7.5646 0.6236 7.5646 0.5612

0.6294 7.9248 0.5809 7.9248 0.5295

0.5528 8.3022 0.526 8.3022 0.487

0.5255 8.6975 0.4873 8.6975 0.4455

0.5228 9.1116 0.4817 9.1116 0.4379

0.4767 9.5455 0.4477 9.5455 0.4241
0.4589 10 0.4355 10 0.4135

0.4589 10.4762 0.4355 10.4762 0.4107
0.4589 1097 0.4355 10.975 0.4107
0.4553 11.4976 0.4233 11.4976 0.3954
0.4171 12.045 0.3959 12.045 0.3765

0.405 12.6186 0.3867 12.6186 0.3728

0.405 13.2194 0.3867 13.2194 0.3728

0.405 13.8489 0.3867 13.8489 0.3728



24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

14.5083 0.7331 14.5083 0.4794 14.5083 0.4422 14.5083 0.4199 14.5083 0.405 14.5083 0.3867 14.5083 0.3728

15.1991 0.7331 15.1991 0.4794 15.1991 0.4422 15.1991 0.4199 15.1991 0.405 15.1991 0.3867 15.1991 0.3728

15.9228 0.7331 15.9228 0.4794 15.9228 0.4422 15.9228 0.4199 15.9228 0.405 15.9228 0.3867 15.9228 0.3728

16.681 0.7331 16.681 0.4794 16.681 0.4422 16.681 0.4199 16.681 0.405 16.681 0.3867 16.681 0.3728

17.4753 0.6074 17.4753 0.4489 17.4753 0.4111 17.4753 0.3896 17.4753 0.382 17.4753 0.3742 17.4753 0.3684

18.3074 0.6074 18.3074 0.4489 18.3074 0.4111 18.3074 0.3914 18.3074 0.386 18.3074 0.3761 18.3074 0.3684

19.1791 0.6818 19.1791 0.4489 19.1791 0.4111 19.1791 0.3933 19.1791 0.386 19.1791 0.3761 19.1791 0.3684

20.0923 0.6818 20.0923 0.4489 20.0923 0.4111 20.0923 0.3933 20.0923 0.386 20.0923 0.3761 20.0923 0.3684

21.049 0.6818 21.049 0.4489 21.049 0.4111 21.049 0.3933 21.049 0.386 21.049 0.3761 21.049 0.3684

22.0513 0.6818 22.0513 0.4489 22.0513 0.4111 22.0513 0.3933 22.0513 0.386 22.0513 0.3761 22.0513 0.3671

23.1013 0.6818 23.1013 0.4489 23.1013 0.4111 23.1013 0.3933 23.1013 0.3831 23.1013 0.3746 23.1013 0.3671

24.2013 0.5838 24.2013 0.4402 24.2013 0.4098 24.2013 0.3892 24.2013 0.3828 24.2013 0.3746 24.2013 0.3671

25.3536 0.5332 25.3536 0.4402 25.3536 0.4098 25.3536 0.3892 25.3536 0.3787 25.3536 0.3712 25.3536 0.3639

26.5609 0.5332 26.5609 0.4402 26.56091 0.4098 26.5609 0.3892 26.5609 0.3751 26.5609 0.3625 26.5609 0.3561

27.8256 0.4569 27.8256 0.3858 27.8256 0.368 27.8256 0.3656 27.8256 0.3631 27.8256 0.3587 27.8256 0.3539

29.1505 0.4509 29.1505 0.3647 29.1505 0.3631 29.1505 0.36 29.1505 0.3564 29.1505 0.3523 29.1505 0.3503

30.5386 0.4509 30.5386 0.3647 30.5386 0.3613 30.5386 0.3574 30.5386 0.3549 30.5386 0.3523 30.5386 0.3498

31.9927 0.3911 31.9927 0.362 31.9927 0.359 31.9927 0.3567 31.9927 0.3549 31.9927 0.3523 31.9927 0.3498

33.516 0.3669 33.516 0.362 33.516 0.359 33.516 0.3567 33.516 0.3549 33.516 0.3523 33.516 0.3498

35.1119 0.3532 35.1119 0.353 35.1119 0.3527 35.1119 0.3522 35.1119 0.3517 35.1119 0.3506 35.1119 0.3491

36.7838 0.3493 36.7838 0.3492 36.7838 0.3492 36.7838 0.349 36.7838 0.3489 36.7838 0.3485 36.7838 0.3478

38.5353 0.3471 38.5353 0.3471 38.5353 0.3471 38.5353 0.347 38.5353 0.347 38.5353 0.3468 38.5353 0.3465

40.3702 0.3457 40.3702 0.3457 40.3702 0.3457 40.3702 0.3457 40.3702 0.3456 40.3702 0.3455 40.3702 0.3454

42.2924 0.3447 42.2924 0.3447 42.2924 0.3447 42.2924 0.3447 42.2924 0.3447 42.2924 0.3446 42.2924 0.3445

44.3062 0.3439 44.3062 0.3439 44.3062 0.3439 44.3062 0.3439 44.3062 0.3439 44.3062 0.3438 44.3062 0.3438

46.4159 0.3432 46.4159 0.3432 46.4159 0.3432 46.4159 0.3432 46.4159 0.3432 46.4159 0.3432 46.4159 0.3431

48.626 0.3426 48.626 0.3426 48.626 0.3426 48.626 0.3426 48.626 0.3426 48.626 0.3426 48.626 0.3426

50.9414 0.342 50.9414 0.342 50.9414 0.342 50.9414 0.342 50.9414 0.342 50.9414 0.342 50.9414 0.3421
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RPP-WTP Pretreat nt Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B

24590-PTF-3PS-MEW-T002, Rev. 4
Cesium Nitric Aci overy

Forced Circulation Vacuum Evapora ystem
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Figure 50
SLAB-WALL JOINT
Elevation 27 ft.
Line 6 & C

0.5% Damping
-2% Damping

-- 3% Damping
-- 4% Damping
- 5% Damping
-- 7% Damping

- 10% Damping

North-South Responses
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

S_PTWW050.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S1 5T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 50
SLAB-WALL JOINT North-South Responses
Elevation 27 ft.
Line 6 & C

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%

Freg. Accel. Freg. Accel. Freg. Accel. Freg. Accel. Freq. Accel. Freq. Accel. Freq. Accel.

0.1098 0.0457 0.1098 0.0394 0.1098 0.0364 0.1098 0.0343 0.1098 0.0327 0.1098 0.0308 0.1098 0.0283

0.115 0.0555 0.115 0.0493 0.115 0.0464 0.115 0.044 0.115 0.0419 0.115 0.0381 0.115 0.0335

0.1204 0.0648 0.1204 0.0582 0.1204 0.0544 0.1204 0.051 0.1204 0.048 0.1204 0.0427 0.1204 0.0363

0.1262 0.0719 0.1262 0.0618 0.1262 0.0571 0.1262 0.0533 0.1262 0.0498 0.1262 0.0437 0.1262 0.038

0.1322 0.0762 0.1322 0.0652 0.1322 0.0602 0.1322 0.0562 0.1322 0.0527 0.1322 0.0468 0.1322 0.04

0.1385 0.0785 0.1385 0.0672 0.1385 0.0608 0.1385 0.0562 0.1385 0.0527 0.1385 0.0468 0.1385 0.04

0.1451 0.0789 0.1451 0.0676 0.1451 0.0612 0.1451 0.0562 0.1451 0.0527 0.1451 0.0468 0.1451 0.0408

0.152 0.0789 0.152 0.0676 0.152 0.0612 0.152 0.0565 0.152 0.0535 0.152 0.0483 0.152 0.043

0.1592 0.0789 0.1592 0.0676 0.1592 0.0612 0.1592 0.0565 0.1592 0.0535 0.1592 0.0485 0.1592 0.0439

0.1668 0.0789 0.1668 0.0676 0.1668 0.0612 0.1668 0.0565 0.1668 0.0535 0.1668 0.0485 0.1668 0.0439

0.1748 0.0789 0.1748 0.0676 0.1748 0.0612 0.1748 0.0565 0.1748 0.0535 0.1748 0.0485 0.1748 0.0439

0.1831 0.0789 0.1831 0.0676 0.1831 0.0612 0.1831 0.0565 0.1831 0.0535 0.1831 0.0485 0.1831 0.0439

0.1918 0.0789 0.1918 0.0676 0.1918 0.0612 0.1918 0.0563 0.1918 0.0532 0.1918 0.0485 0.1918 0.0439

0.2009 0.0789 0.2009 0.0676 0.2009 0.0612 0.2009 0.0563 0.2009 0.0532 0.2009 0.048 0.2009 0.0439

0.2105 0.0736 0.2105 0.0632 0.2105 0.0596 0.2105 0.0563 0.2105 0.0532 0.2105 0.049 0.2105 0.047

0.2205 0.0685 0.2205 0.0624 0.2205 0.0589 0.2205 0.056 0.2205 0.0549 0.2205 0.0528 0.2205 0.0508

0.231 0.0649 0.231 0.0625 0.231 0.0611 0.231 0.0598 0.231 0.0585 0.231 0.0564 0.231 0.0543

0.242 0.0761 0.242 0.0688 0.242 0.065 0.242 0.0631 0.242 0.0618 0.242 0.0597 0.242 0.0572

0.2535 0.11 0.2535 0.0917 0.2535 0.0824 0.2535 0.0752 0.2535 0.0694 0.2535 0.0624 0.2535 0.0596

0.2656 0.1218 0.2656 0.0952 0.2656 0.0827 0.2656 0.0752 0.2656 0.0694 0.2656 0.0645 0.2656 0.0612

0.2783 0.1218 0.2783 0.0952 0.2783 0.0829 0.2783 0.0782 0.2783 0.074 0.2783 0.0672 0.2783 0.0621

0.2915 0.1218 0.2915 0.1006 0.2915 0.0937 0.2915 0.0876 0.2915 0.0822 0.2915 0.073 0.2915 0.0629

0.3054 0.1364 0.3054 0.1184 0.3054 0.1083 0.3054 0.0996 0.3054 0.0922 0.3054 0.0803 0.3054 0.0681

0.3199 0.1646 0.3199 0.1276 0.3199 0.1162 0.3199 0.1064 0.3199 0.0979 0.3199 0.0846 0.3199 0.0735

0.3352 0.1871 0.3352 0.1325 0.3352 0.1162 0.3352 0.1064 0.3352 0.0979 0.3352 0.0857 0.3352 0.076

0.3511 0.2165 0.3511 0.1635 0.3511 0.1384 0.3511 0.1191 0.3511 0.1059 0.3511 0.0919 0.3511 0.0768

0.3678 0.2165 0.3678 0.1635 0.3678 0.1384 0.3678 0.1265 0.3678 0.1169 0.3678 0.1046 0.3678 0.0905

S_PTWW050.grf
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24590-PTF-3S-MEW-T 0 ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

0.3853 0.2165 0.3853 0.1635 0.3853 0.1455 0.3853 0.1364 0.3853 0.1284 0.3853 0.1147 0.3853 0.099

0.4037 0.2165 0.4037 0.1635 0.4037 0.1455 0.4037 0.1365 0.4037 0.1288 0.4037 0.1159 0.4037 0.1016

0.4229 0.218 0.4229 0.1641 0.4229 0.1455 0.4229 0.1365 0.4229 0.1288 0.4229 0.1159 0.4229 0.1016

0.4431 0.3448 0.4431 0.2339 0.4431 0.1912 0.4431 0.1606 0.4431 0.1396 0.4431 0.12 0.4431 0.1091

0.4642 0.3448 0.4642 0.2339 0.4642 0.193 0.4642 0.1732 0.4642 0.158 0.4642 0.1365 0.4642 0.1183

0.4863 0.3448 0.4863 0.2339 0.4863 0.193 0.4863 0.1761 0.4863 0.1638 0.4863 0.1467 0.4863 0.1254

0.5094 0.3448 0.5094 0.2339 0.5094 0.2005 0.5094 0.1865 0.5094 0.1748 0.5094 0.1542 0.5094 0.1297
0.5337 0.3656 0.5337 0.2669 0.5337 0.2304 0.5337 0.2052 0.5337 0.1846 0.5337 0.1542 0.5337 0.1297

0.5591 0.3656 0.5591 0.2766 0.5591 0.2401 0.5591 0.211 0.5591 0.1881 0.5591 0.1584 0.5591 0.1397

0.5857 0.3656 0.5857 0.2834 0.5857 0.2509 0.5857 0.2245 0.5857 0.2028 0.5857 0.176 0.5857 0.1563

0.6136 0.3656 0.6136 0.2834 0.6136 0.2509 0.6136 0.2245 0.6136 0.2033 0.6136 0.1849 0.6136 0.1645

0.6428 0.3762 0.6428 0.2834 0.6428 0.2509 0.6428 0.2259 0.6428 0.2103 0.6428 0.1964 0.6428 0.1774
0.6734 0.3762 0.6734 0.2949 0.6734 0.2693 0.6734 0.2462 0.6734 0.2322 0.6734 0.2135 0.6734 0.1894

0.7055 0.4391 0.7055 0.3606 0.7055 0.3194 0.7055 0.2848 0.7055 0.2628 0.7055 0.2277 0.7055 0.1953
0.7391 0.5239 0.7391 0.4137 0.7391 0.3623 0.7391 0.3207 0.7391 0.2866 0.7391 0.2356 0.7391 0.1976
0.7743 0.614 0.7743 0.4625 0.7743 0.3924 0.7743 0.3391 0.7743 0.298 0.7743 0.2405 0.7743 0.2244

0.8111 0.7914 0.8111 0.467 0.8111 0.3924 0.8111 0.3391 0.8111 0.298 0.8111 0.2659 0.8111 0.2499

0.8497 0.7914 0.8497 0.467 0.8497 0.3924 0.8497 0.3511 0.8497 0.3206 0.8497 0.2919 0.8497 0.2743

0.8902 0.7914 0.8902 0.467 0.8902 0.4001 0.8902 0.3709 0.8902 0.345 0.8902 0.3184 0.8902 0.2981
0.9326 1.0278 0.9326 0.6041 0.9326 0.4807 0.9326 0.4108 0.9326 0.3626 0.9326 0.3443 0.9326 0.321
0.977 1.0278 0.977 0.6353 0.977 0.5431 0.977 0.4591 0.977 0.3979 0.977 0.3677 0.977 0.3421

1.0235 1.0278 1.0235 0.6353 1.0235 0.5431 1.0235 0.4591 1.0235 0.414 1.0235 0.3873 1.0235 0.3602
1.0723 1.0278 1.0723 0.6353 1.0723 0.5431 1.0723 0.4819 1.0723 0.4594 1.0723 0.4189 1.0723 0.3771
1.1233 1.1107 1.1233 0.6861 1.1233 0.5637 1.1233 0.5322 1.1233 0.506 1.1233 0.4588 1.1233 0.4017

1.1768 1.1107 1.1768 0.7008 1.1768 0.6472 1.1768 0.5742 1.1768 0.5418 1.1768 0.488 1.1768 0.426

1.2328 1.1107 1.2328 0.7008 1.2328 0.6472 1.2328 0.5742 1.2328 0.5426 1.2328 0.4923 1.2328 0.4364

1.2916 1.1346 1.2916 0.9159 1.2916 0.7678 1.2916 0.6655 1.2916 0.5934 1.2916 0.4968 1.2916 0.438

1.353 1.2446 1.353 1.0101 1.353 0.8426 1.353 0.7277 1.353 0.6464 1.353 0.5439 1.353 0.4567
1.4175 1.2446 1.4175 1.0101 1.4175 0.8662 1.4175 0.7991 1.4175 0.738 1.4175 0.6344 1.4175 0.5207
1.485 1.2865 1.485 1.0536 1.485 0.9467 1.485 0.8006 1.485 0.7876 1.485 0.6676 1.485 0.5425

1.5557 1.6615 1.5557 1.1722 1.5557 0.9725 1.5557 0.8006 1.5557 0.7876 1.5557 0.6676 1.5557 0.5551
1.6298 1.6615 1.6298 1.1722 1.6298 0.9725 1.6298 0.8601 1.6298 0.7973 1.6298 0.6949 1.6298 0.5902
1.7074 1.6615 1.7074 1.1722 1.7074 1.0371 1.7074 0.9444 1.7074 0.8737 1.7074 0.7537 1.7074 0.6205
1.7887 2.1535 1.7887 1.3133 1.7887 1.1545 1.7887 1.0275 1:7887 0.92 1.7887 0.7686 1.7887 0.6322
1.8738 2.1535 1.8738 1.3133 1.8738 1.1545 1.8738 1.0307 1.8738 0.9325 1.8738 0.7721 1.8738 0.6615

1.963 2.1535 1.963 1.3856 1.963 1.1545 1.963 1.0307 1.963 0.9325 1.963 0.7827 1.963 0.6963
2.0565 2.1535 2.0565 1.3856 2.0565 1.1545 2.0565 1.0307 2.0565 0.9325 2.0565 0.8343 2.0565 0.7285
2.1544 2.1535 2.1544 1.3856 2.1544 1.1545 2.1544 1.0307 2.1544 0.9732 2.1544 0.8748 2.1544 0.7529
2.257 1.8736 2.257 1.3856 2.257 1.1724 2.257 1.0924 2.257 1.0227 2.257 0.9021 2.257 0.7632
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24590-PTF-3PS-MEVV-TOO02, Rev. 4
Cesium Nitric Acid Recovery

Forced Circ ulation Vacuum Evaporator System

2.3645 1.8736 2.3645 1.389 2.3645 1.2437 2.3645 1.1269 2.3645 1.0316 2.3645 0.9021 2.3645 0.7632

2.4771 1.8196 2.4771 1.389 2.4771 1.2437 2.4771 1.1269 '2.4771 1.0316 2.4771 0.9021 2.4771 0.7632

2.595 1.881 2.595 1.389 2.595 1.2437 2.595 1.1269 2.595 1.0316 2.595 0.9021 2.595 0.7632

2.7186 2.0314 2.7186 1.389 2.7186 1.2437 2.7186 1.1269 2.7186 1.0316 2.7186 0.9021 2.7186 0.7632

2.848 2.0314 2.848 1.389 2.848 1.2437 2.848 1.1269 2.848 1.0316 2.848 0.8863 2.848 0.7389
2.9836 2.0314 2.9836 1.303 2.9836 1.08 2.9836 0.9836 2.9836 0.9059 2.9836 0.8032 2.9836 0.7031
3.1257 2.0314 3.1257 1.303 3.1257 1.0724 3.1257 0.9157 3.1257 0.9022 3.1257 0.8032 3.1257 0.6898

3.2745 2.0314 3.2745 1.2366 3.2745 0.9931 3.2745 0.9152 3.2745 0.8946 3.2745 0.7732 3.2745 0.6511

3.4305 1.378 3.4305 1.0337 3.4305 0.9587 3.4305 0.8718 3.4305 0.8069 3.4305 0.7189 3.4305 0.641

3.5938 1.378 3.5938 0.9882 3.5938 0.9587 3.5938 0.8718 3.5938 0.8069 3.5938 0.7189 3.5938 0.641

3.7649 1.378 3.7649 0.9882 3.7649 0.9587 3.7649 0.8718 3.7649 0.8069 3.7649 0.7113 3.7649 0.6277

3.9442 1.378 3.9442 0.9882 3.9442 0.9587 3.9442 0.8718 3.9442 0.8069 3.9442 0.7113 3.9442 0.6037

4.132 1.378 4.132 0.9882 4.132 0.9587 4.132 0.8718 4.132 0.8069 4.132 0.7113 4.132 0.6037

4.3288 1.378 4.3288 0.9882 4.3288 0.9587 4.3288 0.8718 4.3288 0.8069 4.3288 0.7113 4.3288 0.6037

4.5349 1.378 4.5349 0.9882 4.5349 0.9587 4.5349 0.8718 4.5349 0.8069 4.5349 0.7113 4.5349 0.6037

4.7508 1.5669 4.7508 0.9882 4.7508 0.9587 4.7508 0.8718 4.7508 0.8069 4.7508 0.7113 4.7508 0.6037

4.977 1.5669 4.977 0.9882 4.977 0.9587 4.977 0.8718 4.977 0.8069 4.977 0.7113 4.977 0.6037

5.214 1.5669 5.214 0.9882 5.214 0.9587 5.214 0.8718 5.214 0.8069 5.214 0.7113 5.214 0.6037

5.4623 1.5669 5.4623 0.9882 5.4623 0.9587 5.4623 0.8718 5.4623 0.8069 5.4623 0.7113 5.4623 0.6037

5.7224 1.5971 5.7224 0.9882 5.7224 0.9587 5.7224 0.8718 5.7224 0.7996 5.7224 0.6886 5.7224 0.5771
5.9948 1.5971 5.9948 0.9882 5.9948 0.9303 5.9948 0.8387 5.9948 0.7665 5.9948 0.6589 5.9948 0.5506

6.2803 1.5971 6.2803 0.9332 6.2803 0.8185 6.2803 0.7329 6.2803 0.6896 6.2803 0.6182 6.2803 0.5461

6.5793 1.5971 6.5793 0.9332 6.5793 0.8185 6.5793 0.7321 6.5793 0.6896 6.5793 0.6127 6.5793 0.5461

6.8926 1.5971 6.8926 0.9332 6.8926 0.782 6.8926 0.7038 6.8926 0.6547 6.8926 0.5928 6.8926 0.5303

7.2208 1.5971 7.2208 0.9332 7.2208 0.744 7.2208 0.6919 7.2208 0.6422 7.2208 0.5564 7.2208 0.5073

7.5646 1.5971 7.5646 0.9332 7.5646 0.7259 7.5646 0.6707 7.5646 0.6218 7.5646 0.5421 7.5646 0.4819

7.9248 1.5971 7.9248 0.9332 7.9248 0.7259 7.9248 0.6426 7.9248 0.5944 7.9248 0.5307 7.9248 0.475

8.3022 1.5971 8.3022 0.8247 8.3022 0.6776 8.3022 0.6066 8.3022 0.5633 8.3022 0.5094 8.3022 0.4593

8.6975 1.0152 8.6975 0.6458 8.6975 0.5676 8.6975 0.5258 8.6975 0.5026 8.6975 0.473 8.6975 0.4411

9.1116 1.0152 9.1116 0.5599 9.1116 0.5261 9.1116 0.5124 9.1116 0.4985 9.1116 0.473 9.1116 0.4411

9.5455 1.0152 9.5455 0.5599 9.5455 0.4992 9.5455 0.4815 9.5455 0.4734 9.5455 0.4558 9.5455 0.4296

10 0.7029 10 0.5024 10 0.4823 10 0.4718 10 0.462 10 0.4448 10 0.4232

10.4762 0.5723 10.4762 0.4841 10.4762 0.4737 10.4762 0.4648 10.4762 0.4567 10.4762 0.4417 10.4762 0.4214

10.975 0.5723 10.975 0.4609 10.975 0.4589 10.975 0.4533 10.975 0.4467 10.975 0.4331 10.975 0.4143

11.4976 0.5389 11.4976 0.4529 11.4976 0.4468 11.4976 0.4398 11.4976 0.4329 11.4976 0.4201 11.4976 0.4029

12.045 0.5389 12.045 0.4506 12.045 0.4294 12.045 0.4205 12.045 0.414 12.045 0.403 12.045 0.3884

12.6186 0.6021 12.6186 0.4408 12.6186 0.4169 12.6186 0.4013 12.6186 0.3955 12.6186 0.3854 12.6186 0.3735

13.2194 0.6021 13.2194 0.4277 13.2194 0.4024 13.2194 0.3942 13.2194 0.3892 13.2194 0.3804 13.2194 0.3697

13.8489 0.6021 13.8489 0.4277 13.8489 0.3935 13.8489 0.3881 13.8489 0.3833 13.8489 0.3749 13.8489 0.3643
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Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
14.5083 0.6021 14.5083 0.4277 14.5083 0.3907 14.5083 0.379 14.5083 0.3752 14.5083 0.3678 14.5083 0.3587
15.1991 0.6021 15.1991 0.4277 15.1991 0.3907 15.1991 0.3759 15.1991 0.3688 15.1991 0.3602 15.1991 0.3517
15.9228 0.5938 15.9228 0.4277 15.9228 0.3907 15.9228 0.373 15.9228 0.3618 15.9228 0.3489 15.9228 0.3435

16.681 0.5938 16.681 0.4277 16.681 0.3907 16.681 0.373 16.681 0.3618 16.681 0.343 16.681 0.3359
17.4753 0.5938 17.4753 0.4277 17.4753 0.3907 17.4753 0.373 17.4753 0.3618 17.4753 0.3425 17.4753 0.3285
18.3074 0.4889 18.3074 0.392 18.3074 0.3836 18.3074 0.373 18.3074 0.3618 18.3074 0.3425 18.3074 0.3223
19.1791 0.4889 19.1791 0.392 19.1791 0.3706 19.1791 0.3549 19.1791 0.3427 19.1791 0.3243 19.1791 0.3167
20.0923 0.4889 20.0923 0.3764 20.0923 0.354 20.0923 0.3401 20.0923 0.3303 20.0923 0.3164 20.0923 0.31
21.049 0.4889 21.049 0.3361 21.049 0.3183 21.049 0.3128 21.049 0.3106 21.049 0.308 21.049 0.3044

22.0513 0.4644 22.0513 0.3361 22.0513 0.3183 22.0513 0.3128 22.0513 0.3101 22.0513 0.3049 22.0513 0.2997
23.1013 0.4644 23.1013 0.3361 23.1013 0.3183 23.1013 0.31 23.1013 0.3047 23.1013 0.2982 23.1013 0.2928
24.2013 0.4644 24.2013 0.3289 24.2013 0.3159 24.2013 0.3045 24.2013 0.3008 24.2013 0.2967 24.2013 0.2917
25.3536 0.4147 25.3536 0.3214 25.3536 0.3115 25.3536 0.3009 25.3536 0.2939 25.3536 0.2915 25.3536 0.2883
26.5609 0.4147 26.5609 0.316 26.5609 0.3047 26.5609 0.2981 26.5609 0.2939 26.5609 0.2887 26.5609 0.2843
27.8256 0.4147 27.8256 0.288 27.8256 0.2828 27.8256 0.2812 27.8256 0.281 27.8256 0.28 27.8256 0.2785
29.1505 0.3507 29.1505 0.288 29.1505 0.2828 29.1505 0.2789 29.1505 0.2758 29.1505 0.2722 29.1505 0.2731
30.5386 0.2947 30.5386 0.2761 30.5386 0.2752 30.5386 0.2742 30.5386 0.2731 30.5386 0.271 30.5386 0.2699
31.9927 0.2947 31.9927 0.2708 31.9927 0.2697 31.9927 0.2694 31.9927 0.2691 31.9927 0.2683 31.9927 0.2682
33.516 0.2762 33.516 0.2708 33.516 0.2693 33.516 0.2686 33.516 0.2682 33.516 0.2677 33.516 0.2673

35.1119 0.2706 35.1119 0.2695 35.1119 0.2689 35.1119 0.2683 35.1119 0.2678 35.1119 0.2671 35.1119 0.2663
36.7838 0.2671 36.7838 0.2667 36.7838 0.2665 36.7838 0.2662 36.7838 0.266 36.7838 0.2655 36.7838 0.2649
38.5353 0.2646 38.5353 0.2644 38.5353 0.2643 38.5353 0.2641 38.5353 0.264 38.5353 0.2638 38.5353 0.2634
40.3702 0.2626 40.3702 0.2625 40.3702 0.2624 40.3702 0.2623 40.3702 0.2623 40.3702 0.2621 40.3702 0.2619
42.2924 0.2611 42.2924 0.261 42.2924 0.261 42.2924 0.2609 42.2924 0.2609 42.2924 0.2608 42.2924 0.2607
44.3062 0.2607 44.3062 0.2606 44.3062 0.2606 44.3062 0.2605 44.3062 0.2605 44.3062 0.2605 44.3062 0.2604
46.4159 0.2603 46.4159 0.2602 46.4159 0.2602 46.4159 0.2602 46.4159 0.2602 46.4159 0.2601 46.4159 0.2601
48.626 0.2599 48.626 0.2599 48.626 0.2599 48.626 0.2599 48.626 0.2598 48.626 0.2598 48.626 0.2598

50.9414 0.2596 50.9414 0.2596 50.9414 0.2596 50.9414 0.2596 50.9414 0.2596 50.9414 0.2595 50.9414 0.2595
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEVV-T*Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
S_PTWWO51.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 51
SLAB-WALL JOINT Vertical Responses
Elevation 27 ft.
Line 6 & C

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%Freq. Accel. Freg. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freq. Accel.
0.1098 0.0328 0.1098 0.0294 0.1098 0.0275 0.1098 0.0264 0.1098 0.0254 0.1098 0.0237 0.1098 0.0217
0.115 0.0346 0.115 0.0311 0.115 0.029 0.115 0.0271 0.115 0.0257 0.115 0.024 0.115 0.022

0.1204 0.0347 0.1204 0.0311 0.1204 0.0291 0.1204 0.0272 0.1204 0.0257 0.1204 0.024 0.1204 . 0.0220.1262 0.0349 0.1262 0.0311 0.1262 0.0291 0.1262 0.0272 0.1262 0.0257 0.1262 0.024 0.1262 0.0220.1322 0.0349 0.1322 0.0311 0.1322 0.0291 0.1322 0.0272 0.1322 0.0257 0.1322 0.024 0.1322 0.0220.1385 0.0349 0.1385 0.0311 0.1385 0.0291 0.1385 0.0272 0.1385 0.0259 0.1385 0.0242 0.1385 0.0222
0.1451 0.0349 0.1451 0.0311 0.1451 0.0291 0.1451 0.0272 0.1451 0.0259 0.1451 0.0242 0.1451 0.0222
0.152 0.0349 0.152 0.0311 0.152 0.0291 0.152 0.0272 0.152 0.0262 0.152 0.0247 0.152 0.02330.1592 0.0349 0.1592 0.0311 0.1592 0.0291 0.1592 0.0281 0.1592 0.0274 0.1592 0.0261 0.1592 0.02450.1668 0.0349 0.1668 0.0311 0.1668 0.0297 0.1668 0.0289 0.1668 0.0281 0.1668 0.0268 0.1668 0.02510.1748 0.0422 0.1748 0.0358 0.1748 0.0324 0.1748 0.0296 0.1748 0.0281 0.1748 0.0268 0.1748 0.02570.1831 0.0535 0.1831 0.0445 0.1831 0.0398 0.1831 0.0358 0.1831 0.0324 0.1831 0.0272 0.1831 0.0260.1918 0.0577 0.1918 0.0478 0.1918 0.0425 0.1918 0.038 0.1918 0.0347 0.1918 0.0318 0.1918 0.02860.2009 0.0577 0.2009 0.0478 0.2009 0.0425 0.2009 0.0392 0.2009 0.0373 0.2009 0.034 0.2009 0.03010.2105 0.0577 0.2105 0.0478 0.2105 0.0425 0.2105 0.0392 0.2105 0.0374 0.2105 0.0347 0.2105 0.03230.2205 0.0577 0.2205 0.0478 0.2205 0.0432 0.2205 0.0417 0.2205 0.0403 0.2205 0.0378 0.2205 0.03480.231 0.058 0.231 0.0493 0.231 0.0463 0.231 0.0439 0.231 0.0423 0.231 0.0393 0.231 0.03570.242 0.0623 0.242 0.0553 0.242 0.0512 0.242 0.0476 0.242 0.0442 0.242 0.0393 0.242 0.03570.2535 0.0713 0.2535 0.0624 0.2535 0.0575 0.2535 0.0532 0.2535 0.0496 0.2535 0.0441 0.2535 0.03840.2656 0.0713 0.2656 0.0624 0.2656 0.0575 0.2656 0.0532 0.2656 0.0496 0.2656 0.0441 0.2656 0.03840.2783 0.0713 0.2783 0.0624 0.2783 0.0575 0.2783 0.0532 0.2783 0.0496 0.2783 0.0441 0.2783 0.03950.2915 0.0744 0.2915 0.0666 0.2915 0.0623 0.2915 0.0586 0.2915 0.0554 0.2915 0.0502 0.2915 0.04430.3054 0.0875 0.3054 0.0757 0.3054 0.0693 0.3054 0.0642 0.3054 0.0604 0.3054 0.054 0.3054 0.04690.3199 0.092 0.3199 0.0796 0.3199 0.0728 0.3199 0.0669 0.3199 0.0618 0.3199 0.054 0.3199 0.04690.3352 0.1105 0.3352 0.0889 0.3352 0.0786 0.3352 0.0706 0.3352 0.0644 0.3352 0.0555 0.3352 0.04760.3511 0.1252 0.3511 0.0953 0.3511 0.0826 0.3511 0.0727 0.3511 0.0665 0.3511 0.0579 0.3511 0.04940.3678 0.1252 0.3678_ 0.0953 0.3678 0.0847 0.3678 0.0775 0.3678 0.0713 0.3678 0.0614 0.3678 0.0511
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.3853 0.1252 0.3853 0.0957 0.3853 0.088 0.3853 0.0809 0.3853 0.0754 0.3853 0.0657 0.3853 0.0548
0.4037 0.155 0.4037 0.1124 0.4037 0.0974 0.4037 0.0858 0.4037 0.0767 0.4037 0.0657 0.4037 0.0548
0.4229 0.155 0.4229 0.1187 0.4229 0.1033 0.4229 0.0912 0.4229 0.0815 0.4229 0.067 0.4229 0.0548
0.4431 0.1769 0.4431 0.1354 0.4431 0.1155 0.4431 0.0999 0.4431 0.0877 0.4431 0.0701 0.4431 0.0582
0.4642 0.1769 0.4642 0.1354 0.4642 0.1155 0.4642 0.0999 0.4642 0.0877 0.4642 0.0733 0.4642 0.0628
0.4863 0.1978 0.4863 0.1466 0.4863 0.1249 0.4863 0.109 0.4863 0.0971 0.4863 0.0808 0.4863 0.0674
0.5094 0.1978 0.5094 0.1466 0.5094 0.1249 0.5094 0.109 0.5094 0.0976 0.5094 0.0856 0.5094 0.074
0.5337 0.1978 0.5337 0.1466 0.5337 0.1249 0.5337 0.111 0.5337 0.1042 0.5337 0.0936 0.5337 0.0818
0.5591 0.1978 0.5591 0.1466 0.5591 0.1249 0.5591 0.111 0.5591 0.1044 0.5591 0.0958 0.5591 0.0848
0.5857 0.1999 0.5857 0.1483 0.5857 0.1264 0.5857 0.111 0.5857 0.105 0.5857 0.096 0.5857 0.0848
0.6136 0.2094 0.6136 0.1483 0.6136 0.1264 0.6136 0.1126 0.6136 0.105 0.6136 0.096 0.6136 0.0848
0.6428 0.2094 0.6428 0.1593 0.6428 0.144 0.6428 0.1314 0.6428 0.121 0.6428 0.105 0.6428 0.0886
0.6734 0.2426 0.6734 0.1636 0.6734 0.1492 0.6734 0.1381 0.6734 0.1283 0.6734 0.1122 0.6734 0.0946
0.7055 0.2426 0.7055 0.1691 0.7055 0.1492 0.7055 0.1381 0.7055 0.1283 0.7055 0.1134 0.7055 0.096
0.7391 - 0.2426 0.7391 0.1937 0.7391 0.1722 0.7391 0.1542 0.7391 0.1392 0.7391 0.1165 0.7391 0.1015
0.7743 0.3181 0.7743 0.1939 0.7743 0.1727 0.7743 0.1579 0.7743 0.1454 0.7743 0.1251 0.7743 0.1137
0.8111 0.3181 0.8111 0.2101 0.8111 0.1828 0.8111 0.163 0.8111 0.1508 0.8111 0.1355 0.8111 0.01229
0.8497 0.3181 0.8497 0.2101 0.8497 0.1907 0.8497 0.1742 0.8497 0.1603 0.8497 0.139 0.8497 0.1258
0.8902 0.3181 0.8902 0.2143 0.8902 0.1948 0.8902 0.1786 0.8902 0.1649 0.8902 0.1435 0.8902 0.1332
0.9326 0.4052 0.9326 0.2628 0.9326 0.2213 0.9326 0.1974 0.9326 0.1824 0.9326 0.1644 0.9326 0.1493
0.977 0.4052 0.977 0.2628 0.977 0.2362 0.977 0.2172 0.977 0.2019 0.977 0.1799 0.977 0.1598

1.0235 0.4052 1.0235 0.2628 1.0235 0.2362 1.0235 0.2172 1.0235 0.2019 1.0235 0.18 1.0235 0.16
1.0723 0.4052 1.0723 0.2849 1.0723 0.2568 1.0723 0.234 1.0723 0.2161 1.0723 0.1898 1.0723 0.1645
1.1233 0.6467 1.1233 0.3714 1.1233 0.3066 1.1233 0.2657 1.1233 0.2373 1.1233 0.2005 1.1233 0.1696
1.1768 0.6467 1.1768 0.4055 1.1768 0.3296 1.1768 0.2835 1.1768 0.2569 1.1768 0.2234 1.1768 0.1927
1.2328 0.6467 1.2328 0.4055 1.2328 0.3382 1.2328 0.303 1.2328 0.2744 1.2328 0.2302 1.2328 0.2071
1.2916 0.6467 1.2916 0.4055 1.2916 0.3557 1.2916 0.3173 1.2916 0.2858 1.2916 0.2514 1.2916 0.2182

1.353 0.7184 1.353 0.4147 1.353 0.3559 1.353 0.3348 1.353 0.3157 1.353 0.2832 1.353 0.2458
1.4175 0.7184 1.4175 0.463 1.4175 0.3962 1.4175 0.3501 1.4175 0.3316 1.4175 0.2996 1.4175 0.2626

1.485 0.7184 1.485 0.463 1.485 0.4137 1.485 0.3858 1.485 0.3607 1.485 0.3198 1.485 0.2745
1.5557 0.7184 1.5557 0.4893 1.5557 0.4292 1.5557 0.406 1.5557 0.3847 1.5557 0.3473 1.5557 0.305
1.6298 0.8858 1.6298 0.5437 1.6298 0.4392 1.6298 0.4118 1.6298 0.3941 1.6298 0.3642 1.6298 0.3268
1.7074 0.8858 1.7074 0.5437 1.7074_ 0.4729 1.7074 0.4469 1.7074 0.423 1.7074 0.3815 1.7074 0.3465
1.7887 0.8858 1.7887 0.5746 1.7887 0.5116 1.7887 0.4842 1.7887 0.4586 1.7887 0.4165 1.7887 0.3653
1.8738 0.9496 1.8738 0.6768 1.8738 0.6085 1.8738 0.5489 1.8738 0.505 1.8738 0.4504 1.8738 0.3969
1.963 1.1699 1.963 0.8403 1.963 0.7275 1.963 0.6563 1.963 0.5998 1.963 0.5135 1.963 0.4285

2.0565 1.3571 2.0565 0.8674 2.0565 0.7884 2.0565 0.7211 2.0565 0.6628 2.0565 0.5702 2.0565 0.4699
2.1544 1.3571 2.1544 0.909 2.1544 0.8297 2.1544 0.7674 2.1544 0.7149 2.1544 0.623 2.1544 0.5127

2.257 1.6105 2.257 1.0659 2.257 0.9486 2.257 0.8552 2.257 0.7893 2.257 0.6746 2.257 0.5507
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24590-PTF-3PS-MEW-T0, ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
2.3645 2.7436 2.3645 1.2661 2.3645 1.0029 2.3645 0.8552 2.3645 0.8328 2.3645 0.7008 2.3645 0.5658
2.4771 2.7436 2.4771 1.2661 2.4771 1.0029 2.4771 0.8552 2.4771 0.8436 2.4771 0.7008 2.4771 0.5767

2.595 2.7436 2.595 1.2661 2.595 1.0029 2.595 0.8552 2.595 0.8436 2.595 0.707 2.595 0.6251
2.7186 2.7436 2.7186 1.374 2.7186 1.2008 2.7186 1.0764 2.7186 0.9746 2.7186 0.8148 2.7186 0.6725

2.848 2.7436 2.848 1.437 2.848 1.2625 2.848 1.1314 2.848 1.0026 2.848 0.8356 2.848 0.7442
2.9836 2.7436 2.9836 1.6061 2.9836 1.3268 2.9836 1.1314 2.9836 1.0026 2.9836 0.8356 2.9836 0.7993
3.1257 2.7436 3.1257 1.6061 3.1257 1.3268 3.1257 1.1314 3.1257 1.0026 3.1257 0.8356 3.1257 0.7993
3.2745 2.7436 3.2745 1.6061 3.2745 1.3268 3.2745 1.1314 3.2745 1.0026 3.2745 0.8356 3.2745 0.7993
3.4305 2.7282 3.4305 1.6061 3.4305 1.3268 3.4305 1.1314 3.4305 1.0026 3.4305 0.8356 3.4305 0.7993
3.5938 2.651 3.5938 1.6061 3.5938 1.3268 3.5938 1.1314 3.5938 1.0026 3.5938 0.8356 3.5938 0.7993
3.7649 2.651 3.7649 1.6061 3.7649 1.3268 3.7649 1.1314 3.7649 1.0026 3.7649 0.8356 3.7649 0.7953
3.9442 2.0001 3.9442 1.3467 3.9442 1.1631 3.9442 1.0408 3.9442 0.9658 3.9442 0.8356 3.9442 0.7382
4.132 1.5412 4.132 1.0957 4.132 0.9718 4.132 0.9014 4.132 0.8463 4.132 0.7561 4.132 0.6687

4.3288 1.5412 4.3288 1.0482 4.3288 0.9372 4.3288 0.8564 4.3288 0.7931 4.3288 0.6969 4.3288 0.6045
4.5349 1.5142 4.5349 0.9655 4.5349 0.8667 4.5349 0.7984 4.5349 0.744 4.5349 0.6575 4.5349 0.5696
4.7508 1.5142 4.7508 0.9231 4.7508 0.8167 4.7508 0.7335 4.7508 0.679 4.7508 0.6203 4.7508 0.5484
4.977 1.5142 4.977 0.9231 4.977 0.8167 4.977 0.7335 4.977 0.6777 4.977 0.6058 4.977 0.5379
5.214 1.4035 5.214 0.8756 5.214 0.8167 5.214 0.714 5.214 0.6605 5.214 0.5939 5.214 0.5255

5.4623 1.3162 5.4623 0.8698 5.4623 0.8167 5.4623 0.714 5.4623 0.6502 5.4623 0.5838 5.4623 0.5205
5.7224 1.4183 5.7224 0.8698 5.7224 0.8167 5.7224 0.714 5.7224 0.6502 5.7224 0.5687 5.7224 0.5058
5.9948 1.4183 5.9948 0.8698 5.9948 0.8167 5.9948 0.714 5.9948 0.6502 5.9948 0.564 5.9948 0.4998
6.2803 1.4183 6.2803 0.8698 6.2803 0.8167 6.2803 0.714 6.2803 0.6502 6.2803 0.564 6.2803 0.4998
6.5793 1.6258 6.5793 0.8698 6.5793 0.8167 6.5793 0.714 6.5793 0.6502 6.5793 0.5565 6.5793 0.4998
6.8926 1.7003 6.8926 0.8698 6.8926 0.8167 6.8926 0.714 6.8926 0.6502 6.8926 0.5569 6.8926 0.4929
7.2208 1.7003 7.2208 0.8698 7.2208 0.8167 7.2208 0.714 7.2208 0.6502 7.2208 0.5625 7.2208 0.4872
7.5646 1.7003 7.5646 0.8698 7.5646 0.8167 7.5646 0.714 7.5646 0.6502 7.5646 0.5625 7.5646 0.4832
7.9248 1.7003 7.9248 0.8698 7.9248 0.8167 7.9248 0.714 7.9248 0.6502 7.9248 0.5625 7.9248 0.4832
8.3022 1.7003 8.3022 0.8698 8.3022 0.8167 8.3022 0.7092 8.3022 0.647 8.3022 0.5625 8.3022 0.4832
8.6975 1.5728 8.6975 0.8698 8.6975 0.7825 8.6975 0.7092 8.6975 0.647 8.6975 0.5625 8.6975 0.4832
9.1116 1.449 9.1116 0.8125 9.1116 0.7071 9.1116 0.6412 9.1116 0.5881 9.1116 0.5151 9.1116 0.4543
9.5455 1.1103 9.5455 0.6914 9.5455 0.6271 9.5455 0.5797 9.5455 0.5429 9.5455 0.4927 9.5455 0.4426

10 0.987 10 0.6788 10 0.6039 10 0.5686 10 0.5394 10 0.4927 10 0.4426
10.4762 0.987 10.4762 0.6575 10.4762 0.6033 10.4762 0.5686 10.4762 0.5394 10.4762 0.4927 10.4762 0.4426
10.975 0.875 10.975 0.6575 10.975 0.6033 10.975 0.5686 10.975 0.5394 10.975 0.4927 10.975 0.4426

11.4976 0.875 11.4976 0.597 11.4976 0.5629 11.4976 0.5424 11.4976 0.5204 11.4976 0.4823 11.4976 0.4399
12.045 0.873 12.045 0.597 12.045 0.5418 12.045 0.5142 12.045 0.4928 12.046 0.4618 12.045 0.4291

12.6186 0.873 12.6186 0.597 12.6186 0.5418 12.6186 0.5142 12.6186 0.4928 12.6186 0.4573 12.6186 0.417
13.2194 0.8059 13.2194 0.5817 13.2194 0.5393 13.2194 0.5142 13.2194 0.4928 13.2194 0.4573 13.2194 0.417
13.8489 0.8059 13.8489 0.5817 13.8489 0.5365 13.8489 0.5027 13.8489 0.4758 13.8489 0.4357 13.8489 0.3956
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

14.5083 0.7241 14.5083 0.5447 14.5083 0.5045 14.5083 0.473 14.5083 0.4475 14.5083 0.4095 14.5083 0.373
15.1991 0.5902 15.1991 0.485 15.1991 0.4541 15.1991 0.4321 15.1991 0.4153 15.1991 0.3905 15.1991 0.3645

15.9228 0.5601 15.9228 0.4379 15.9228 0.4075 15.9228 0.3869 15.9228 0.372 15.9228 0.3647 15.9228 0.352

16.681 0.5601 16.681 0.4379 16.681 0.4075 16.681 0.3869 16.681 0.372 16.681 0.3518 16.681 0.339
17.4753 0.5601 17.4753 0.4379 17.4753 0.4075 17.4753 0.3869 17.4753 0.372 17.4753 0.3518 17.4753 0.3329

18.3074 0.5601 18.3074 0.4379 18.3074 0.4075 18.3074 0.3869 18.3074 0.372 18.3074 0.3518 18.3074 0.3329

19.1791 0.5601 19.1791 0.4379 19.1791 0.4075 19.1791 0.3869 19.1791 0.372 19.1791 0.3518 19.1791 0.3329

20.0923 0.5601 20.0923 0.3732 20.0923 0.3648 20.0923 0.3579 20.0923 0.352 20.0923 0.341 20.0923 0.3269
21.049 0.5601 21.049 0.3732 21.049 0.3417 21.049 0.3359 21.049 0.3315 21.049 0.3244 21.049 0.3155

22.0513 0.5425 22.0513 0.3732 22.0513 0.3457 22.0513 0.332 22.0513 0.3223 22.0513 0.3098 22.0513 0.3035

23.1013 0.5425 23.1013 0.3732 23.1013 0.3457 23.1013 0.332 23.1013 0.3223 23.1013 0.3098 23.1013 0.2985

24.2013 0.5325 24.2013 0.3666 24.2013 0.3457 24.2013 0.332 24.2013 0.3223 24.2013 0.3098 24.2013 0.2985

25.3536 0.5325 25.3536 0.3666 25.3536 0.3457 25.3536 0.332 25.3536 0.3223 25.3536 0.3098 25.3536 0.2985

26.5609 0.5325 26.5609 0.3666 26.5609 0.3457 26.5609 0.332 26.5609 0.3223 26.5609 0.3098 26.5609 0.2985

27.8256 0.4895 27.8256 0.3609 27.8256 0.3413 27.8256 0.3287 27.8256 0.3197 27.8256 0.3074 27.8256 0.2962

29.1505 0.3751 29.1505 0.322 29.1505 0.308 29.1505 0.2991 29.1505 0.2973 29.1505 0.2934 29.1505 0.2872

30.5386 0.3751 30.5386 0.322 30.5386 0.308 30.5386 0.2991 30.5386 0.2928 30.5386 0.2841 30.5386 0.2774

31.9927 0.3133 31.9927 0.2869 31.9927 0.2784 31.9927 0.2747 31.9927 0.2748 31.9927 0.2733 31.9927 0.2698

33.516 0.2719 33.516 0.2655 33.516 0.2651 33.516 0.2653 33.516 0.2652 33.516 0.2648 33.516 0.2637
35.1119 0.2622 35.1119 0.2613 35.1119 0.2609 35.1119 0.2603 35.1119 0.2597 35.1119 0.259 35.1119 0.2589
36.7838 -0.2601 36.7838 0.2598 36.7838 0.2595 36.7838 0.2592 36.7838 0.2589 36.7838 0.2583 36.7838 0.2574

38.5353 0.2591 38.5353 0.2589 38.5353 0.2587 38.5353 0.2585 38.5353 0.2583 38.5353 0.2579 38.5353 0.2573

40.3702 0.2584 40.3702 0.2583 40.3702 0.2581 40.3702 0.258 40.3702 0.2579 40.3702 0.2576 40.3702 0.2573

42.2924 0.258 42.2924 0.2578 42.2924 0.2577 42.2924 0.2576 42.2924 0.2576 42.2924 0.2574 42.2924 0.2571

44.3062 0.2575 44.3062 0.2574 44.3062 0.2574 44.3062 0.2573 44.3062 0.2573 44.3062 0.2572 44.3062 0.257

46.4159 0.2571 46.4159 0.2571 46.4159 0.2571 46.4159 0.257 46.4159 0.257 46.4159 0.2569 46.4159 0.2568

48.626 0.2568 48.626 0.2568 48.626 0.2567 48.626 0.2567 48.626 0.2567 48.626 0.2567 48.626 0.2567

50.9414 0.2564 50.9414 0.2565 50.9414 0.2565 50.9414 0.2565 50.9414 0.2565 50.9414 0.2565 50.9414 0.2566
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B

24590-PTF-3PS-ME-T00Rev. 4
Cesium Nitric Aci overy

Forced Circulation Vacuum Evapora tystem
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Figure 114
SLAB ONLY Vertical Responses
Elevation 56 ft.
EL56_C-E-9-12

24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEW-TO Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
SPTWW114.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 114
SLAB ONLY Vertical Responses
Elevation 56 ft.
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Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freg. Accel. Freg. Accel. Freq. Accel. Freg. Accel. Freq. Accel. Freg. Accel. ___Freg_ Accel.
0.1098 0.0329 0.1098 0.0295 0.1098 0.0275 0.1098 0.0264 0.1098 0.0254 0.1098 0.0237 0.1098 0.0216
0.115 0.0347 0.115 0.0311 0.115 0.029 0.115 0.0271 0.115 0.0257 0.115 0.0239 0.115 0.0219

0.1204 0.0348 0.1204 0.0312 0.1204 0.0291 0.1204 0.0272 0.1204 0.0257 0.1204 0.0239 0.1204 0.0219
0.1262 0.0349 0.1262 0.0312 0.1262 0.0291 0.1262 0.0272 0.1262 0.0257 0.1262 0.0239 0.1262 0.0219
0.1322 0.0349 0.1322 0.0312 0.1322 0.0291 0.1322 0.0272 0.1322 0.0257 0.1322 0.0239 0.1322 0.0219
0.1385 0.0349 0.1385 0.0312 0.1385 0.0291 0.1385 0.0272 0.1385 0.0257 0.1385 0.024 0.1385 0.0221
0.1451 0.0349 0.1451 0.0312 0.1451 0.0291 0.1451 0.0272 0.1451 0.0257 0.1451 0.024 0.1451 0.0221

0.152 0.0349 0.152 0.0312 0.152 0.0291 0.152 0.0272 0.152 0.0262 0.152 0.0249 0.152 0.0235
0.1592 0.0348 0.1592 0.0312 0.1592 0.0291 0.1592 0.0283 0.1592 0.0276 0.1592 0.0263 0.1592 0.0247
0.1668 0.0348 0.1668 0.0312 0.1668 0.0297 0.1668 0.029 0.1668 0.0282 0.1668 0.0269 0.1668 0.0252
0.1748 0.0422 0.1748 0.0358 0.1748 0.0324 0.1748 0.0296 0.1748 0.0282 0.1748 0.0269 0.1748 0.0258
0.1831 0.0535 0.1831 0.0445 0.1831 0.0398 0.1831 0.0358 0.1831 0.0324 0.1831 0.0273 0.1831 0.0261
0.1918 0.0577 0.1918 0.0477 0.1918 0.0424 0.1918 0.038 0.1918 0.0347 0.1918 0.0318 0.1918 0.0285
0.2009 0.0577 0.2009 0.0477 0.2009 0.0424 0.2009 0.0391 0.2009 0.0372 0.2009 0.034 0.2009 0.0301
0.2105 0.0577 0.2105 0.0477 0.2105 0.0424 0.2105 0.0392 0.2105 0.0375 0.2105 0.0347 0.2105 0.0324
0.2205 0.0577 0.2205 0.0477 0.2205 0.0432 0.2205 0.0416 0.2205 0.0402 0.2205 0.0378 0.2205 0.0349

0.231 0.0586 0.231 0.0493 0.231 0.0464 0.231 0.044 0.231 0.0423 0.231 0.0394 0.231 0.0358
0.242 0.0624 0.242 0.0554 0.242 0.0513 0.242 0.0476 0.242 0.0442 0.242 0.0394 0.242 0.0358

0.2535 0.0714 0.2535 0.0624 0.2535 0.0575 0.2535 0.0532 0.2535 0.0496 0.2535 0.044 0.2535 0.0384
0.2656 0.0714 0.2656 0.0624 0.2656 0.0575 0.2656 0.0532 0.2656 0.0496 0.2656 0.044 0.2656 0.0384
0.2783 0.0714 0.2783 0.0624 0.2783 0.0575 0.2783 0.0532 0.2783 0.0496 0.2783 0.044 0.2783 0.0396
0.2915 0.0743 0.2915 0.0667 0.2915 0.0623 0.2915 0.0587 0.2915 0.0554 0.2915 0.0503 0.2915 0.0444
0.3054 0.0876 0.3054 0.0758 0.3054 0.0693 0.3054 0.0643 0.3054 0.0605 0.3054 0.0541 0.3054 0.0469
0.3199 0.0921 0.3199 0.0796 0.3199 0.0728 0.3199 0.0669 0.3199 0.0618 0.3199 0.0541 0.3199 0.0469
0.3352 0.1106 0.3352 0.089 0.3352 0.0786 0.3352 0.0706 0.3352 0.0644 0.3352 0.0555 0.3352 0.0478
0.3511 0.1252 0.3511 0.0954 0.3511 0.0826 0.3511 0.0726 0.3511 0.0667 0.3511 0.0582 0.3511 0.0497
0.3678 0.1252 0.3678 0.0954 0.3678 0.0849 0.3678 0.0776 0.3678 0.0712 0.3678 0.0614 0.3678 0.0509



24590-PTF-3PS-MEW-T 002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.3853 0.1252 0.3853 0.0957 0.3853 0.088 0.3853 0.0809 0.3853 0.0753 0.3853 0.0656 0.3853 0.0547
0.4037 0.155 0.4037 0.1125 0.4037 0.0976 0.4037 0.086 0.4037 0.0768 0.4037 0.0656 0.4037 0.0547
0.4229 0.155 0.4229 0.119 0.4229 0.1036 0.4229 0.0912 0.4229 0.0814 0.4229 0.0671 0.4229 0.0547

0.4431 0.1769 0.4431 0.1354 0.4431 0.1155 0.4431 0.1001 0.4431 0.0878 0.4431 0.0702 0.4431 0.0587
0.4642 0.1769 0.4642 0.1354 0.4642 0.1155 0.4642 0.1001 0.4642 0.0878 0.4642 0.0734 0.4642 0.0628
0.4863 0.1981 0.4863 0.1469 0.4863 0.1252 0.4863 0.1094 0.4863 0.0975 0.4863 0.081 0.4863 0.0671
0.5094 0.1981 0.5094 0.1469 0.5094 0.1252 0.5094 0.1094 0.5094 0.0975 0.5094 0.0854 0.5094 0.0742
0.5337 0.1981 0.5337 0.1469 0.5337 0.1252 0.5337 0.111 0.5337 0.1043 0.5337 0.0939 0.5337 0.0821
0.5591 0.1981 0.5591 0.1469 0.5591 0.1252 0.5591 0.111 0.5591 0.1043 0.5591 0.0956 0.5591 0.0843
0.5857 0.1986 0.5857 0.1481 0.5857 0.1265 0.5857 0.111 0.5857 0.1045 0.5857 0.0956 0.5857 0.0843
0.6136 0.2097 0.6136 0.1481 0.6136 0.1265 0.6136 0.1132 0.6136 0.1048 0.6136 0.0956 0.6136 0.0843
0.6428 0.2097 0.6428 0.1595 0.6428 0.1441 0.6428 0.1318 0.6428 0.1214 0.6428 0.1054 0.6428 0.0887
0.6734 0.2429 0.6734 0.1643 0.6734 0.1495 0.6734 0.1384 0.6734 0.1286 0.6734 0.1123 0.6734 0.0941
0.7055 0.2429 0.7055 0.1698 0.7055 0.1495 0.7055 0.1384 0.7055 0.1286 0.7055 0.1129 0.7055 0.0954
0.7391 0.2429 0.7391 0.1938 0.7391 0.1723 0.7391 0.1543 0.7391 0.1393 0.7391 0.1166 0.7391 0.102
0.7743 0.3187 0.7743 0.1938 0.7743 0.1728 0.7743 0.158 0.7743 0.1453 0.7743 0.125 0.7743 0.1141
0.8111 0.3187 0.8111 0.2097 0.8111 0.1822 0.8111 0.1632 0.8111 0.1511 0.8111 0,1359 0.8111 0.1231
0.8497 0.3187 0.8497 0.2097 0.8497 0.1902 0.8497 0.1739 0.8497 0.16 0.8497 0.1392 0.8497 0.1257
0.8902 0.3187 0.8902 - 0.2147 0.8902 0.1952 0.8902 0.1789 0.8902 0.1653 0.8902 0.1438 0.8902 0.1331
0.9326 0.4043 0.9326 0.2626 0.9326 0.2209 0.9326 0.1971 0.9326 0.1821 0.9326 0.1638 0.9326 0.1491
0.977 0.4043 0.977 0.2626 0.977 0.2339 0.977 0.2155 0.977 0.2004 0.977 0.1789 0.977 0.1592

1.0235 0.4043 1.0235 0.2626 1.0235 0.2339 1.0235 0.2155 1.0235 0.2004 1.0235 0.1807 1.0235 0.1592
1.0723 0.4043 1.0723 0.2849 1.0723 0.2568 1.0723 0.234 1.0723 0.2159 1.0723 0.1896 1.0723 0.1643
1.1233 0.6502 1.1233 0.373 1.1233 0.3071 1.1233 0.2653 1.1233 0.2365 1.1233 0.1989 1.1233 0.1675
1.1768 0.6502 1.1768 0.4086 1.1768 0.3325 1.1768 0.285 1.1768 0.2582 1.1768 0.2243 1.1768 0.1928
1.2328 0.6502 1.2328 0.4086 1.2328 0.34 1.2328 0.3047 1.2328 0.2751 1.2328 0.23 1.2328 0.2061
1.2916 0.6502 1.2916 0.4086 1.2916 0.3543 1.2916 0.3156 1.2916 0.2838 1.2916 0.2478 1.2916 0.2145

1.353 0.7086 1.353 0.4121 1.353 0.3543 1.353 0.3302 1.353 0.311 1.353 0.2783 1.353 0.2406
1.4175 0.7086 1.4175 0.454 1.4175 0.385 1.4175 0.3437 1.4175 0.3254 1.4175 0.2936 1.4175 0.2567

1.485 0.7086 1.485 0.454 1.485 0.4103 1.485 0.3839 1.485 0.3602 1.485 0.3199 1.485 0.2743
1.5557 0.7086 1.5557 0.4636 1.5557 0.4243 1.5557 0.4012 1.5557 0.381 1.5557 0.3453 1.5557 0.3011
1.6298 0.7086 1.6298 0.5297 1.6298 0.4359 1.6298 0.4097 1.6298 0.3854 1.6298 0.3555 1.6298 0.318
1.7074 0.7121 1.7074 0.5297 1.7074 0.4668 1.7074 0.4428 1.7074 0.4206 1.7074 0.3816 1.7074 0.3319
1.7887 0.7575 1.7887 0.5496 1.7887 0.5036 1.7887 0.4793 1.7887 0.4566 1.7887 0.414 1.7887 0.3611
1.8738 0.892 1.8738 0.6685 1.8738 0.6011 1.8738 0.544 1.8738 0.5018 1.8738 0.4443 1.8738 0.3894

1.963 1.0943 1.963 0.801 1.963 0.7199 1.963 0.6514 1.963 0.5935 1.963 0.5124 1.963 0.4262
2.0565 1.2337 2.0565 0.8511 2.0565 0.7793 2.0565 0.7154 2.0565 0.6581 2.0565 0.5628 2.0565 0.4701
2.1544 1.2448 2.1544 0.8899 2.1544 0.823 2.1544 0.762 2.1544 0.6789 2.1544 0.6122 2.1544 0.4991
2.257 1.5688 2.257 1.0198 2.257 0.9214 2.257 0.7794 2.257 0.6789 2.257 0.6552 2.257 0.5322
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2.3645 2.9117 2.3645 1.2761 2.3645 0.9616 2.3645 0.7794 2.3645 0.6789 2.3645 0.6628 2.3645 0.5365
2.4771 2.9117 2.4771 1.2761 2.4771 0.9616 2.4771 0.7794 2.4771 0.6908 2.4771 0.6628 2.4771 0.5471
2.595 2.9117 2.595 1.2761 2.595 0.9616 2.595 0.7954 2.595 0.7391 2.595 0.6628 2.595 0.5846

2.7186 2.9117 2.7186 1.3188 2.7186 1.1593 2.7186 1.0362 2.7186 0.9353 2.7186 0.7752 2.7186 0.6316
2.848 2.9117 2.848 1.3484 2.848 1.2006 2.848 1.0805 2.848 0.9403 2.848 0.7752 2.848 0.692

2.9836 2.9117 2.9836 1.5277 2.9836 1.264 2.9836 1.0805 2.9836 0.9403 2.9836 0.7752 2.9836 0.7343
3.1257 2.9117 3.1257 1.5277 3.1257 1.264 3.1257 1.0805 3.1257 0.9403 3.1257 0.7752 3.1257 0.7343
3.2745 2.9117 3.2745 1.5277 3.2745 1.264 3.2745 1.0805 3.2745 0.9403 3.2745 0.7752 3.2745 0.7343
3.4305 2.6673 3.4305 1.5277 3.4305 1.264 3.4305 1.0805 3.4305 0.9403 3.4305 0.7752 3.4305 0.7343
3.5938 2.5949 3.5938 1.5277 3.5938 1.264 3.5938 1.0805 3.5938 0.9403 3.5938 0.7752 3.5938 0.7343
3.7649 2.5949 3.7649 1.5277 3.7649 1.264 3.7649 1.0805 3.7649 0.9403 3.7649 0.7752 3.7649 0.7201
3.9442 1.6012 3.9442 1.1133 3.9442 1.0007 3.9442 0.9087 3.9442 0.8333 3.9442 0.7453 3.9442 0.6514
4.132 1.1465 4.132 0.8693 4.132 0.8001 4.132 0.7444 4.132 0.6953 4.132 0.6424 4.132 0.5789

4.3288 1.1465 4.3288 0.8084 4.3288 0.7336 4.3288 0.6811 4.3288 0.6391 4.3288 0.5725 4.3288 0.5234
4.5349 1.1465 4.5349 0.7546 4.5349 0.6828 4.5349 0.6342 4.5349 0.5952 4.5349 0.534 4.5349 0.4939
4.7508 1.1465 4.7508 0.7453 4.7508 0.6799 4.7508 0.6294 4.7508 0.5877 4.7508 0.5225 4.7508 0.4822

4.977 1.1489 4.977 0.7453 4.977 0.6799 4.977 0.6294 4.977 0.5877 4.977 0.5283 4.977 0.4703
5.214 1.2396 5.214 0.7395 5.214 0.7043 5.214 0.6335 5.214 0.5978 5.214 0.5371 5.214 0.4707

5.4623 1.3455 5.4623 0.7395 5.4623 0.7043 5.4623 0.6346 5.4623 0.5978 5.4623 0.5371 5.4623 0.4707
5.7224 1.3455 5.7224 0.7395 5.7224 0.7043 5.7224 0.6698 5.7224 0.6123 5.7224 0.5371 5.7224 0.4707
5.9948 1.3455 5.9948 0.7395 5.9948 0.7043 5.9948 0.6698 5.9948 0.6123 5.9948 0.5371 5.9948 0.4707
6.2803 1.3455 6.2803 0.7595 6.2803 0.7043 6.2803 0.6698 6.2803 0.6123 6.2803 0.5371 6.2803 0.4707
6.5793 1.684 6.5793 0.9222 6.5793 0.7494 6.5793 0.6698 6.5793 0.6123 6.5793 0.5413 6.5793 0.4805
6.8926 1.8149 6.8926 0.9509 6.8926 0.778 6.8926 0.6768 6.8926 0.6324 6.8926 0.6013 6.8926 0.5087
7.2208 1.8149 7.2208 0.9509 7.2208 0.778 7.2208 0.6768 7.2208 0.6324 7.2208 0.6144 7.2208 0.5087
7.5646 1.8149 7.5646 0.9509 7.5646 0.778 7.5646 0.6768 7.5646 0.6324 7.5646 0.6144 7.5646 0.5087
7.9248 1.8149 7.9248 0.9509 7.9248 0.778 7.9248 0.6768 7.9248 0.6324 7.9248 0.6144 7.9248 0.5087
8.3022 1.8149 8.3022 0.9509 8.3022 0.778 8.3022 0.6768 - 8.3022 0.6324 8.3022 0.6144 8.3022 0.5087
8.6975 1.8149 8.6975 0.9509 8.6975 0.778 8.6975 0.6768 8.6975 0.6324 8.6975 0.6144 8.6975 0.5059
9.1116 1.8149 9.1116 0.9509 9.1116 0.778 9.1116 0.6768 9.1116 0.6324 9.1116 0.5976 9.1116 0.4947
9.5455 1.1574 9.5455 0.8285 9.5455 0.7562 9.5455 0.6768 9.5455 0.6324 9.5455 0.5527 9.5455 0.4669

10 1.0191 10 0.7303 10 0.6741 10 0.6247 10 0.584 10 0.5211 10 0.4588
10.4762 1.2689 10.4762 0.8051 10.4762 0.7252 10.4762 0.6633 10.4762 0.6143 10.4762 0.5403 10.4762 0.4679

10.975 1.2689 10.975 0.8733 10.975 0.7952 10.975 0.7316 10.975 0.6774 10.975 0.5899 10.975 0.499
11.4976 1.4247 11.4976 0.8733 11.4976 0.7952 11.4976 0.7316 11.4976 0.6783 11.4976 0.6128 11.4976 0.5446

12.045 1.4247 12.045 0.8733 12.045 0.7952 12.045 0.7316 12.045 0.684 12.045 0.6273 12.045 0.5606
12.6186 1.4909 12.6186 0.8733 12.6186 0.7952 12.6186 0.7316 12.6186 0.684 12.6186 0.6273 12.6186 0.5606
13.2194 1.4909 13.2194 0.8733 13.2194 0.7952 13.2194 0.7316 13.2194 0.684 13.2194 0.6273 13.2194 0.5606
13.8489 1.4909 13.8489 0.8422 13.8489 0.7725 13.8489 0.7204 13.8489 0.684 13.8489 0.6273 13.84891 0.5606
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14.5083 1.4909 14.5083 0.7952 14.5083 0.7458 14.5083 0.7151 14.5083 0.684 14.5083 0.6273 14.5083 0.5606

15.1991 1.4909 15.1991 0.7952 15.1991 0.7064 15.1991 0.6596 15.1991 0.6265 15.1991 0.5817 15.1991 0.5361

15.9228 1.2797 15.9228 0.7883 15.9228 0.6725 15.9228 0.6193 15.9228 0.5748 15.9228 0.5277 15.9228 0.4985

16.681 1.2797 16.681 0.78 16.681 0.6679 16.681 0.5999 16.681 0.578 16.681 0.5418 16.681 0.494

17.4753 1.4073 17.4753 0.9347 17.4753 0.8112 17.4753 0.7304 17.4753 0.6932 17.4753 0.6314 17.4753 0.549

18.3074 1.6723 18.3074 1.0801 18.3074 0.949 18.3074 0.8549 18.3074 0.7825 18.3074 0.6755 18.3074 0.5649

19.1791 1.9879 19.1791 1.2503 19.1791 1.0688 19.1791 0.9246 19.1791 0.8121 1.9.1791 0.7102 19.1791 0.6054

20.0923 2.2843 20.0923 1.3591 20.0923 1.1154 20.0923 0.9682 20.0923 0.8852 20.0923 0.7102 20.0923 0.6137

21.049 2.4787 21.049 1.3786 21.049 1.1154 21.049 0.9682 21.049 0.8852 21.049 0.7102 21.049 0.6403

22.0513 3.8727 22.0513 1.6902 22.0513 1.2689 22.0513 1.0476 22.0513 0.9009 22.0513 0.7102 22.0513 0.6658

23.1013 3.8727 23.1013 1.6902 23.1013 1.2689 23.1013 1.0476 23.1013 0.9009 23.1013 0.7102 23.1013 0.6815

24.2013 3.8727 24.2013 1.6902 24.2013 1.2689 24.2013 1.0476 24.2013 0.9009 24.2013 0.7102 24.2013 0.6815

25.3536 3.8727 25.3536 1.6902 25.3536 1.2689 25.3536 1.0476 25.3536 0.9009 25.3536 0.7102 25.3536 0.6815

26.5609 3.8727 26.5609 1.6902 26.5609 1.2689 26.5609 1.0476 26.5609 0.9009 26.5609 0.7102 26.5609 0.6815

27.8256 2.4743 27.8256 1.3858 27.8256 1.1604 27.8256 1.0476 27.8256 0.9009 27.8256 0.7102 27.8256 0.6815

29.1505 0.9665 29.1505 0.7731 29.1505 0.7537 29.1505 0.7357 29.1505 0.7154 29.1505 0.6686 29.1505 0.6036

30.5386 0.8492 30.5386 0.6389 30.5386 0.6134 30.5386 0.5966 30.5386 0.5827 30.5386 0.566 30.5386 0.5402

31.9927 0.624 31.9927 0.5865 31.9927 0.5601 31.9927 0.5376 31.9927 0.5188 31.9927 0.4921 31.9927 0.4842

33.516 0.5318 33.516 0.4922 33.516 0.4753 33.516 0.4638 33.516 0.4549 33.516 0.4414 33.516 0.44

35.1119 0.4647 35.1119 0.4581 35.1119 0.4528 35.1119 0.4473 35.1119 0.4419 35.1119 0.4315 35.1119 0.4174

36.7838 0.4365 36.7838 0.4331 36.7838 0.4305 36.7838 0.4277 36.7838 0.4248 36.7838 0.4187 36.7838 0.4096

38.5353 0.4178 38.5353 0.415 38.5353 0.4141 38.5353 0.4124 38.5353 0.41061 38.5353 0.4069 38.5353 0.401

40.3702 0.4039 40.3702 0.4024 40.3702 0.4014 40.3702 0.4003 40.3702 0.3992 40.3702 0.3967 40.3702 0.3928

42.2924 0.3928 42.2924 0.3918 42.2924 0.3911 42.2924 0.3904 42.2924 0.3897 42.2924 0.3881 42.2924 0.3855

44.3062 0.3835 44.3062 0.3829 44.3062 0.3825 44.3062 0.3821 44.3062 0.3816 44.3062 0.3806 44.3062 0.379

46.4159 0.3756 46.4159 0.3753 46.4159 0.3751 46.4159 0.3748 46.4159 0.3746 46.4159 0.374 46.4159 0.3732

48.626 0.3686 48.626 0.3685 48.626 0.3684 48.626 0.3683 48.626 0.3683 48.626 0.3682 48.626 0.368

50.9414 0.362 50.9414 0.3622 50.9414 0.3623 50.9414 0.3624 50.9414 0.3625 50.9414 0.3628 50.9414 0.3633
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
S_PTWW016.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S1 5T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 16
SLAB-WALL JOINT East-West Responses
Elevation 76 ft.
Line 4 & B

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freg. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0314 0.1096 0.0289 0.1098 0.0276 0.1098 0.0268 0.1098 0.0261 0.1098 0.0248 0.1098 0.0233

0.115 0.0359 0.115 0.0331 0.115 0.0315 0.115 0.0301 0.115 0.0291 0.115 0.0276 0.115 0.0255
0.1204 0.0411 0.1204 0.0383 0.1204 0.0367 0.1204 0.0354 0.1204 0.0341 0.1204 0.0317 0.1204 0.0288
0.1262 0.046 0.1262 0.0427 0.1262 0.0408 0.1262 0.039 0.1262 0.0373 0.1262 0.0344 0.1262 0.0312
0.1322 0.0489 0.1322 0.0443 0.1322 0.0422 0.1322 0.0403 0.1322 0.0386 0.1322 0.0356 0.1322 0.0322
0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0403 0.1385 0.0386 0.1385 0.0356 0.1385 0.0322
0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0403 0.1451 0.0386 0.1451 0.0356 0.1451 0.0322

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0403 0.152 0.0386 0.152 0.0356 0.152 0.0322
0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0403 0.1592 0.0386 0.1592 0.0356 0.1592 0.0325
0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0403 0.1668 0.0383 0.1668 0.0363 0.1668 0.0353
0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0405 0.1748 0.0395 0.1748 0.038
0.1831 0.0518 0.1831 0.0463 0.1831 0.0455 0.1831 0.0448 0.1831 0.0441 0.1831 0.0427 0.1831 0.0407
0.1918 0.0522 0.1918 0.0506 0.1918 0.0496 0.1918 0.0487 0.1918 0.0477 0.1918 0.0459 0.1918 0.0438
0.2009 0.057 0.2009 0.055 0.2009 0.0537 0.2009 0.0525 0.2009 0.0515 0.2009 0.0498 0.2009 0.0476
0.2105 0.0708 0.2105 0.0601 0.2105 0.0587 0.2105 0.0575 0.2105 0.0563 0.2105 0.0541 0.2105 0.0519
0.2205 0.091 0.2205 0.0715 0.2205 0.0644 0.2205 0.0625 0.2205 0.0611 0.2205 0.0588 0.2205 0.0561

0.231 0.108 0.231 0.0908 0.231 0.0814 0.231 0.0735 0.231 0.0674 0.231 0.0633 0.231 0.0597
0.242 0.1196 0.242 0.0994 0.242 0.0885 0.242 0.0794 0.242 0.0717 0.242 0.0668 0.242 0.0623

0.2535 0.1206 0.2535 0.0994 0.2535 0.0885 0.2535 0.0797 0.2535 0.0756 0.2535 0.0697 0.2535 0.066
0.2656 0.1206 0.2656 0.0994 0.2656 0.0924 0.2656 0.0882 0.2656 0.0842 0.2656 0.0771 0.2656 0.0689
0.2783 0.1256 0.2783 0.1098 0.2783 0.1009 0.2783 0.095 0.2783 0.0906 0.2783 0.0838 0.2783 0.0758
0.2915. 0.1426 0.2915 0.1249 0.2915 0.1149 0.2915 0.106 0.2915 0.0982 0.2915 0.089 0.2915 0.0817
0.3054 0.1426 0.3054 0.1249 0.3054 0.1154 0.3054 0.1071 0.3054 0.0997 0.3054 0.0913 0.3054 0.0847
0.3199 0.1426 0.3199 0.1249 0.3199 0.1154 0.3199 0.1071 0.3199 0.0997 0.3199 0.0913 0.3199 0.0852
0.3352 0.1713 0.3352 0.1349 0.3352 0.1189 0.3352 0.1071 0.3352 0.0997 0.3352 0.0913 0.3352 0.0852
0.3511 0.2175 0.3511 0.1632 0.3511 0.1371 0.3511 0.1172 0.3511 0.1081 0.3511 0.0936 0.3511 0.0852
0.3678 0.2403 0.3678 0.1759 0.3678 0.1535 0.3678 0.1399 0.3678 0.128 0.3678 0.1082 0.3678 0.0889
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0.3853 0.2403 0.3853 0.1805 0.3853 0.1624 0.3853 0.1469 0.3853 0.1337 0.3853 0.1126 0.3853 0.0954

0.4037 0.2403 0.4037 0.1857 0.4037 0.1654 0.4037 0.1487 0.4037 0.1347 0.4037 0.1168 0.4037 0.0998

0.4229 0.2403 0.4229 0.1857 0.4229 0.1654 0.4229 0.1499 0.4229 0.1383 0.4229 0.1223 0.4229 0.1056

0.4431 0.27 0.4431 0.1874 0.4431 0.1715 0.4431 0.1574 0.4431 0.1449 0.4431 0.1245 0.4431 0.1056

0.4642 0.27 0.4642 0.1967 0.4642 0.1794 0.4642 0.1641 0.4642 0.1506 0.4642 0.1282 0.4642 0.1187

0.4863 0.27 0.4863 0.2054 0.4863 0.1802 0.4863 0.1641 0.4863 0.1506 0.4863 0.1407 0.4863 0.1348

0.5094 0.3943 0.5094 0.281 0.5094 0.2344 0.5094 0.2011 0.5094 0.1764 0.5094 0.1609 0.5094 0.1499

0.5337 0.4992 0.5337 0.3477 0.5337 0.284 0.5337 0.2403 0.5337 0.2137 0.5337 0.1777 . 0.5337 0.1604

0.5591 0.4992 0.5591 0.3477 0.5591 0.284 0.5591 0.2403 0.5591 0.2181 0.5591 0.1904 0.5591 0.162

0.5857 0.4992 0.5857 0.3477 0.5857 0.284 0.5857 0.2403 0.5857 0.2181 0.5857 0.1904 0.5857 0.1691

0.6136 0.4992 0.6136 0.3477 0.6136 0.2869 0.6136 0.2609 0.6136 0.2403 0.6136 0.2092 0.6136 0.1778

0.6428 0.5116 0.6428 0.3742 0.6428 0.3192 0.6428 0.2813 0.6428 0.2532 0.6428 0.2136 0.6428 0.1778

0.6734 0.5116 0.6734 0.3742 0.6734 0.3261 0.6734 0.2971 0.6734 0.2735 0.6734 0.237 0.6734 0.1992

0.7055 0.5116 0.7055 0.3742 0.7055 0.3261 0.7055 0.2971 0.7055 0.2735 0.7055 0.237 0.7055 0.2095

0.7391 0.5116 0.7391 0.3742 0.7391 0.3261 0.7391 0.2971 0.7391 0.2735 0.7391 0.24 0.7391 0.2184

0.7743 0.5323 0.7743 0.3909 0.7743 0.3386 0.7743 0.3025 0.7743 0.2834 0.7743 0.254 0.7743 0.2303

0.8111 0.5871 0.8111 0.3915 0.8111 0.3531 0.8111 0.3269 0.8111 0.3094 0.8111 0.2798 0.8111 0.2444

0.8497 0.5871 0.8497 0.4501 0.8497 0.4042 0.8497 0.3687 0.8497 0.3404 0.8497 0.297 0.8497 0.2515

0.8902 0.5871 0.8902 0.4501 0.8902 0.4042 0.8902 0.3687 0.8902 0.3404 0.8902 0.297 0.8902 0.2515

0.9326 0.9044 0.9326 0.6108 0.9326 0.5104 0.9326 0.4427 0.9326 0.3941 0.9326 0.3288 0.9326 0.2714

0.977 0.9044 0.977 0.6108 0.977 0.5118 0.977 0.4588 0.977 0.413 0.977 0.3445 0.977 0.2871

1.0235 0.9044 1.0235 0.6108 1.0235 0.5118 1.0235 0.4588 1.0235 0.413 1.0235 0.3599 1.0235 0.3111

1.0723 0.9044 1.0723 0.6244 1.0723 0.5649 1.0723 0.5166 1.0723 0.4812 1.0723 0.4236 1.0723 0.3613

1.1233 1.1629 1.1233 0.7071 1.1233 0.622 1.1233 0.574 1.1233 0.5312 1.1233 0.4673 1.1233 0.4044

1.1768 1.1629 1.1768 0.7114 1.1768 0.6268 1.1768 0.5814 1.1768 0.5455 1.1768 0.4933 1.1768 0.4362

1.2328 1.1629 1.2328 0.7698 1.2328 0.6847 1.2328 0.6148 1.2328 0.5695 1.2328 0.5195 1.2328 0.4666

1.2916 1.4292 1.2916 0.9259 1.2916 0.7874 1.2916 0.6766 1.2916 0.6164 1.2916 0.5565 1.2916 0.5009

1.353 1.4292 .1.353 1.0006 1.353 0.8493 1.353 0.7307 1.353 0.6419 1.353 0.5947 1.353 0.5351

1.4175 1.4292 1.4175 1.0006 1.4175 0.8493 1.4175 0.7307 1.4175 0.6705 1.4175 0.6261 1.4175 0.567

1.485 1.4292 1.485 1.0006 1.485 0.8493 1.485 0.7307 1.485 0.7027 1.485 0.658 1.485 0.599

1.5557 1.4292 1.5557 1.0006 1.5557 0.8493 1.5557 0.7794 1.5557 0.749 1.5557 0.6968 1.5557 0.6298

1.6298 1.7077 1.6298 1.0388 1.6298 0.9126 1.6298 0.8346 1.6298 0.783 1.6298 0.7256 1.6298 0.6557

1.7074 1.7077 1.7074 1.0388 1.7074 0.9223 1.7074 0.8679 1.7074 0.8184 1.7074 0.7383 1.7074 0.672

1.7887 2.1137 1.7887 1.2054 1.7887 1.1656 1.7887 1.0145 1.7887 0.9077 1.7887 0.7562 1.7887 0.6839

1.8738 2.1137 1.8738 1.2054 1.8738 1.1656 1.8738 1.0145 1.8738 0.9077 1.8738 0.7847 1.8738 0.7074

1.963 2.1137 1.963 1.2054 1.963 1.1656 1.963 1.0145 1.963 0.9077 1.963 0.8101 1.963 0.7294

2.0565 2.1137 2.0565 1.2054 2.0565 1.1656 2.0565 1.0145 2.0565 0.9077 2.0565 0.8314 2.0565 0.7428

2.1544 2.1137 2.1544 1.2054 2.1544 1.1656 2.1544 1.0145 2.1544 0.9395 2.1544 0.8475 2.1544 0.7428

2.257 1.827 2.257 1.2057 2.257 1.1656 2.257 1.0145 2.257 0.9395 2.257 0.8475 2,257 0.7428
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24590-PTF-3PS-MEW-T 002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

2.3645 1.8804 2.3645 1.2434 2.3645 1.1656 2.3645 1.0145 2.3645 0.9395 2.3645 0.8475 2.3645 0.7447

2.4771 1.8804 2.4771 1.3292 2.4771 1.1656 2.4771 1.0145 2.4771 0.9395 2.4771 0.8498 2.4771 0.7715

2.595 1.8804 2.595 1.3552 2.595 1.1656 2.595 1.0484 2.595 0.9655 2.595 0.8633 2.595 0.7995
2.7186 1.8804 2.7186 1.3777 2.7186 1.2022 2.7186 1.0582 2.7186 0.968 2.7186 0.9044 2.7186 0.8316
2.848 1.8804 2.848 1.3777 2.848 1.2022 2.848 1.0766 2.848 1.0257 2.848 0.9446 2.848 0.8584

2.9836 1.8607 2.9836 1.3893 2.9836 1.2036 2.9836 1.0969 2.9836 1.0257 2.9836 0.9532 2.9836 0.8695
3.1257 1.8607 3.1257 1.4271 3.1257 1.2419 3.1257 1.108 3.1257 1.0257 3.1257 0.9532 3.1257 0.8799
3.2745 1.8607 3.2745 1.4271 3.2745 1.3122 3.2745 1.1806 3.2745 1.0677 3.2745 0.957 3.2745 0.8919
3.4305 2.0366 3.4305 1.4271 3.4305 1.3656 3.4305 1.2277 3.4305 1.1143 3.4305 0.9881 3.4305 0.9092
3.5938 2.2364 3.5938 1.4271 3.5938 1.3656 3.5938 1.2277 3.5938 1.1143 3.5938 1.0274 3.5938 0.9381
3.7649 2.2364 3.7649 1.4271 3.7649 1.3656 3.7649 1.2277 3.7649 1.1143 3.7649 1.0407 3.7649 0.9544

3.9442 2.2364 3.9442 1.4271 3.9442 1.3656 3.9442 1.2277 3.9442 1.1355 3.9442 1.0614 3.9442 0.965

4.132 2.2364 4.132 1.4602 4.132 1.3656 4.132 1.2277 4.132 1.1355 4.132 1.0703 4.132 0.9778
4.3288 2.2364 4.3288 1.4602 4.3288 1.3656 4.3288 1.2408 4.3288 1.1959 4.3288 1.1036 4.3288 0.9854
4.5349 2.2364 4.5349 1.5826 4.5349 1.4622 4.5349 1.4348 4.5349 1.3288 4.5349 1.1628 4.5349 0.992

4.7508 2.3716 4.7508 1.5826 4.7508 1.4622 4.7508 1.4409 4.7508 1.3288 4.7508 1.1628 4.7508 0.992
4.977 2.3716 4.977 1.5826 4.977 1.4622 4.977 1.4409 4.977 1.3288 4.977 1.1628 4.977 0.992
5.214 2.3716 5.214 1.5826 5.214 1.4622 5.214 1.4409 5.214 1.3288 5.214 1.1628 5.214 0.992

5.4623 2.3716 5.4623 1.5826 5.4623 1.4622 5.4623 1.4409 5.4623 1.3288 5.4623 1.1628 5.4623 0.992
5.7224 2.3716 5.7224 1.5826 5.7224 1.4622 5.7224 1.4409 5.7224 1.3065 5.7224 1.1218 5.7224 0.9494

5.9948 2.174 5.9948 1.3435 5.9948 1.2949 5.9948 1.2349 5.9948 1.173 5.9948 1.0574 5.9948 0.9187
6.2803 2.174 6.2803 1.3083 6.2803 1.2302 6.2803 1.1657 6.2803 1.1086 6.2803 1.0114 6.2803 0.8913
6.5793 2.174 6.5793 1.2587 6.5793 1.1757 6.5793 1.1146 6.5793 1.0633 6.5793 0.9712 6.5793 0.8607
6.8926 2.4006 6.8926 1.2413 6.8926 1.1757 6.8926 1.0556 6.8926 1.0029 6.8926 0.9176 6.8926 0.8191
7.2208 2.4006 7.2208 1.2413 7.2208 1.1757 7.2208 1.0053 7.2208 0.9447 7.2208 0.8592 7.2208 0.7652
7.5646 2.4006 7.5646 1.2413 7.5646 1.1757 7.5646 1.0053 7.5646 0.923 7.5646 0.841 7.5646 0.7421

7.9248 2.4006 7.9248 1.2413 7.9248 1.1757 7.9248 1.0053 7.9248 0.9008 7.9248 0.8025 7.9248 0.7109
8.3022 2.4006 8.3022 1.2296 8.3022 1.1757 8.3022 1.0053 8.3022 0.9008 8.3022 0.7518 8.3022 0.6612
8.6975 2.2773 8.6975 1.2296 8.6975 1.1232 8.6975 1.0001 8.6975 0.9008 8.6975 0.7518 8.6975 0.6359
9.1116 2.0653 9.1116 1.1587 9.1116 0.9831 9.1116 0.8993 9.1116 0.8231 9.1116 0.7124 9.1116 0.6152
9.5455 1.4291 9.5455 0.9457 9.5455 0.85 9.5455 0.7861 9.5455 0.7386 9.5455 0.6612 9.5455 0.5865

10 1.2844 10 0.927 10 0.7809 10 0.7196 10 0.6766 10 0.6164 10 0.565
10.4762 1.2844 10.4762 0.927 10.4762 0.7809 10.4762 0.7073 10.4762 0.6673 10.4762 0.611 10.4762 0.5598

10.975 1.1868 10.975 0.8449 10.975 0.7376 10.975 0.6909 10.975 0.654 10.975 0.5981 10.975 0.5451

11.4976 1.114 11.4976 0.8449 11.4976 0.7376 11.4976 0.6909 11.4976 0.654 11.4976 0.5981 11.4976 0.5451
12.045 1.0882 12.045 0.7988 12.045 0.7234 12.045 0.6756 12.045 0.6369 12.045 0.5755 12.045 0.5279

12.6186 1.0882 12.6186 0.7988 12.6186 0.7182 12.6186 0.6644 12.6186 0.6212 12.6186 0.5547 12.6186 0.4982

13.2194 1.0533 13.2194 0.6937 13.2194 0.6541 13.2194 0.6121 13.2194 0.5741 13.2194 0.512 13.2194 0.4728
13.8489 1.0533 13.8489 0.6765 13.8489 0.6007 13.8489 0.5574 13.8489 0.5245 13.8489 0.4799 13.8489 0.4666
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24590-PTF-3PS-ME-T0 ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

14.5083 0.4799 14.5083 0.4628
15.19911 0.4764j 15.191 042

15.9228 0.4679! 15.9228 0.4559]
15.9228 0.8097 15.9228 U.5374 1 D.9228 W.t9

16.681 0.7535 16.681 0.5267 16.681 0.487 16.681 0.4672 16.681 0.459 16.681 0.4511 16.681 0.

17.4753 0.741 17.4753 0.4931 17.4753 0.471 17.4753 0.4599 17.4753 0.4548 17.4753 0.4458 17.4753 0.4

18.3074 0.5983 18.3074 0.4931 18.3074 0.471 18.3074 0.4599 18.3074 0.4548 18.3074 0.4458 18.3074 0.4
S.4-47Q4 nArQQ 101701 0l4508 19.1791 0.4402 19.1791 0.4

435
353

19.1791 0.5983 19.1791 0.493-1 19.1791 V.471 I
20.0923 0.4937 20.0923 0.43381 20.0923 0.4303 20.0923 0.4283 20.0923 0.4265 20.0923 0.4234 20.0923 0.4193

21.049 0.491 21.049 0.4263 21.049 0.4206 21.049 0.4172 21.049 0.4148 21.049 0.4121 21.049 0.41

22.0513 0.4851 22.0513 0.4272 22.0513 0.4133 22.0513 0.4078 22.0513 0.4067 22.0513 0.4055 22.0513 0.405

23.1013 0.4851 23.1013 0.4273 23.1013 0.4197 23.1013 0.414 23.1013 0.4097 23.1013 0.4043 23.1013 0.4017

24.2013 0.4851 24.2013 0.4273 24.2013 0.4197 24.2013 0.414 24.2013 0.4097 24.2013 0.4043 24.2013 0.4003

25.3536 0.4851 25.3536 0.4273 25.3536 0.4197 25.3536 0.414 25.3536 0.4097 25.3536 0.4043 25.3536 0.4003

26.5609 0.4851 26.5609 0.4273 26.5609 0.4197 26.5609 0.414 26.5609 0.4097 26.5609 0.4043 26.5609 0.4003

27.8256 0.4481 27.8256 0.4273 27.8256 0.4197 27.8256 0.414 27.8256 0.4097 27.8256 0.4043 27.8256 0.4003

29.1505 0.419 29.1505 0.4045 29.1505 0.4037 29.1505 0.4029 29.1505 0.402 29.1505 0.4006 29.1505 0.3988

30.5386 0.419 30.5386 0.4009 30.5386 0.3989 30.5386 0.3982 30.5386 0.3978 30.5386 0.3977 30.5386 0.3973

31.9927 0.4031 31.9927 0.3968 31.9927 0.3966 31.9927 0.3966 31.9927 0.3966 31.9927 0.3965 31.9927 0.3962

33.516 0.3964 33.516 0.3966 33.516 0.3966 33.516 0.3964 33.516 0.3961 33.516 0.3957 33.516 0.3953

35.1119 0.3946 35.1119 0.3947 35.1119 0.3946 35.1119 0.3946 35.1119 0.3946 35.1119 0.3945 35.1119 0.3943

36.7838 0.3934 36.7838 0.3935 36.7838 0.3934 36.7838 0.3934 36.7838 0.3934 36.7838 0.3934 36.7838 0.3933

38.5353 0.3925 38.5353 0.3925 38.5353 0.3925 38.5353 0.3925 38.5353 0.3925 38.5353 0.3925 38.5353 0.3925

40.3702 0.3917 40.3702 0.3917 40.3702 0.3917 40.3702 0.3917 40.3702 0.3917 40.3702 0.3917 40.3702 0.3917

42.2924 0.391 42.2924 0.391 42.2924 0.391 42.2924 0.3911 42.2924 0.3911 42.2924 0.3911 42.2924 0.3911

44.3062 0.3904 44.3062 0.3904 44.3062 0.3904 44.3062 0.3904 44.3062 0.3905 44.3062 0.3905 44.3062 0.3905

46.4159 0.3899 46.4159 0.3899 46.4159 0.3899 46.4159 0.3899 46.4159 0.3899 46.4159 0.3899 46.4159 0.3899

48.626 0.3894 4848.62 6 0.389 48.626 0.3894 48.626 0.3894 48.626 0.3894 48.626 0.3894 48.626 0.3895

50.9414 0.3889, 50.9414 0.3889 50.9414 0.3889 5 0.388 0.3889 50.9414 0.3889 50.9414 0.389 50.9414 0.389
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B

24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
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Figure 17
SLAB-WALL JOINT North-South Responses
Elevation 76 ft.
Line 4 & B
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24590-PTF-3PS-MEVV-T00@ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

S_PTWWO17.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Frequency (cps)
Spectral Acceleration (g)
Figure 17
SLAB-WALL JOINT North-South Responses
Elevation 76 ft.
Line 4 & B

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damin. 10%

Freq. Accel. Freg. Accel. Freg. Accel. Freq. _Accel. Freg. Accel. Freq. Accel. Freg. Accel.

0.1098 0.0457 0.1098 0.0394 0.1098 0.0365 0.1098 0.0344 0.1098 0.033 0.1098 0.0312 0.1098 0.0287

0.115 0.0556 0.115 0.0493 0.115 0.0466 0.115 0.0443 0.115 0.0422 0.115 0.0385 0.115 0.0339

0.1204 0.0648 0.1204 0.0584 0.1204 0.0546 0.1204 0.0513 0.1204 0.0482 0.1204 0.0429 0.1204 0.0366

0.1262 0.072 0.1262 0.0618 0.12621 0.0573 0.1262 0.0534 0.1262 0.0499 0.1262 0.0438 0.1262 0.0383

0.1322 0.0763 0.1322 0.0654 0.13221 0.0604 0.1322 0.0565 0.1322 0.053 0.1322 0.047 0.1322 0.0403

0.1385 0.0787 0.1385 0.0673 0.13851 0.0609 0.1385 0.0565 0.1385 0.053 0.1385 0.047 0.1385 0.0403

0.1451 0.0789 0.1451 0.0676 0.1451 0.0613 0.1451 0.0565 0.1451 0.053 0.1451 0.047 0.1451 0.041

0.152 0.0789 0.152 0.0676 0.152 0.0613 0.152 0.0567 0.152 0.0537 0.152 0.0485 0.152 0.0433

0.1592 0.0789 0.1592 0.0676 0.1592 0.0613 0.1592 0.0567 0.1592 0.0537 0.1592 0.0492 0292 0.0442

0.1668 0.0789 0.1668 0.0676 0.1668 0.0613 0.1668 0.0567 0.1668 0.0537 0.1668 0.0492 0.1668 0.0442

0.1748 0.0789 0.1748 0.0676 0.1748 0.0613 0.1748 0.0567 0.17481 0.0537 0.1748 0.0492 0.1748 0.0442

0.1831 0.0789 0.1831 0.0676 0.1831 0.0612 0. 1831 006 0.1831 0.0537 0.1831 0.0492 0.1831 0.0442

0.1918 0.0789 0.1918 0.0676 0.1918 0.0612 0.1918 0.0564 0.1918 0.0536 0.1918 0.0492 0.1918 0.0442

0.2009 0.0789 0.2009 0.0676 0.2009 0.0612 0.2009 0.0564 0.2009 0.0534 0.2009 0.0485 0.2009 0.0442

0.2105 0.0738 0.2105 0.0634 0.2105 0.0597 0.2105 0.0564 0.2105 0.0534 0.2105 0.0493 0.2105 0.048

0.2205 0.0688 0.2205 0.0627 0.2205 0.0591 0.2205 0.0562 0.2205 0.0551 0.2205 0534 0.2205 0.0519

0.231 0.0652 0.231 0.0628 0.231 0.0614 0.231 0.06 0.231 '0.0589 0.231 0.0572 0.231 0.0554

0.242 0.0763 0.242 0.0692 0.242 0.0653 0.242 0.0637 0.242 0.0626 0.242 0.0606 0.242 0.0584

0.25351 0.1104 0.2535 0.09 19 0.2535 0.0827 0.2535 0.0755 0.2535 0.0696 0.2535 0.0635 0.235 0.0608

0.2656 0.1222 0.2656 0.0954 0.2656 0.083 0.2656 0.0755 0.2656 0.0696 0.2656 0.0656 0.2656 0.0625

0.2783 0.1222 0.2783 0.0954 0.2783 0.0834 0.2783 0.0787 0.2783 0.0746, 0.2783 0.0678 0.2783 0.0633

0.2915 0.1222 0.2915 0.1011 0.29151 0.0942 0.2915 0.088 0.2915 0.08251 0.2915 0.0733 0.2915 0.0633

0.3054 0.137 0.3054 0.1189 0.3054 0.1089 0.3054 0.1003 0.3054 0.0931 0.3054 0.0814 0.3054 0.0699

0.3199 0.1652 0.3199 0.1288 0.3199 0.1173 0.3199 0.1075 0.3199 0.09911 0.3199 D.0858 0.3199 0.0753

0.3352 0.1878 0.3352 0.133 0.3352 0.1173 0.3352 0.1075 0.3352 0.0991 0.3352 0.0868 0.3352 0.0772

0.3511 0.2182 '0.35111 0.1648 0.3511 0.1394 0.3511 0.1198 0.3511 0.1077 0.3511 0.0934 0.351 0.0781

0.3678 0.21821 0.36781 0.16481 0.36781 0.13941 0.36781 0.128, 0.3678 0.11791 0.3678, 0.1053, 0.36781 0.0913
Doa -
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24590-GO4B-F00019 Rev 4 (1/17/2006)

Ref: 24590-WTP-3PD-GO4B-00049
2



202 n 1 '1 477f n 'AA53 01i296
0.83 U.2-162 _ .000_1_ U. I2Z I::~ I A.IQd - Af

24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
S0.3853 0.1157] 0.38531 0.1001
51 0.4037 0.11781 0.40371 0.11038

0.4037 0.2182 0.4037 0.1648 .4 A3 f U.II1 U.t-'i u.-- - __

0.4229 0.2196 .0.4229 0.1651 0.4229 0.1472 0.4229 0.1383 0.4229 0.1306 0.4229 0.1178 0.4229 0.1038

0.4431 0.3471 0.4431 0.2358 0.4431 0.1927 0.4431 0.1619 0.4431 0.1417 0.4431 0.1216 44 0.1117

0.4642 0.3471 0.4642 0.2358 0.4642 0.1944 0.4642 0.1745 0.4642 0.1591 0.4642 0.1376 0.462 0.1213

0.4863 0.3471 0.4863 0.2358 0.4863 0.1944 0.4863 0.1782 0.4863 0.1664 0.4863 0.1494 0.863 0.128

0.5094 0.3471 0.5094 0.2358 0.5094 0.2023 0.5094 0.1889 0.5094 0.1775 0.5094 0.157 0.5094 0.1327

0.5337 0.3694 0.5337 0.269 0.5337 0.2322 0.5337 0.2067 0.5337 0.1859 0.5337 0.157 0.5337 0.1327

0.5591 0.3694 0.5591 0.2795 0.5591 0.2425 0.5591 0.2131 0.5591 0.1923 0.5591 0.1626 0.5591 0.1441

0.5857 0.3694 0.5857 0.2874 0.5857 0.2546 0.5857 0.228 0.5857 0.2062 0.5857 0.1802 0.5857 0.1605

0.6136 0.3694 0.6136 0.2874 0.6136 0.2546 0.6136 0.228 0.6136 0.2069 0.6136 0.1881 0.6136 0.1674

0.6428 0.3838 0.6428 0.2874 0.6428 0.2546 0.6428 0.2304 0.6428 0.2129 0.6428 0.198 0.6428 078 4

0.6734 0.3838 0.6734 0.2993 0.6734 0.2732 0.6734 0.2494 0.6734 0.2341 0.6734 0.2147 0.6734 0.1893

0.7055 0.4476 0.7055 0.3685 0.7055 0.3268 0.7055 0.2921 0.7055 0.2698 0.7055 0.2339 0.7055 0.1997

0.7391 0.5354 0.7391 0.4255 0.7391 0.3731 0.7391 0.3307 0.7391 0.2961 0.7391 0.2439 0.7391 0.204

0.7743 0.6277 0.7743 0.4727 0.77431 0.4011 0.7743 0.3464 0.7743 0.3042 0.7743 0.2459 0.7743 0.2311

0.8111 0.8112 0.8111 0.4771 0.81111 0.4011 0.8111 0.3464 0.8111 0.3042 0.8111 0.274 0.8111 0.2569

0.8497 0.8112 0.8497 0.4771 0.8497 0.4011 0.8497 0.3574 0.8497 0.3261 0.8497 0.3007 0.8497 0.2821

0.8902 0.8112 0.8902 0.4771 0.89021 0.4144 0.8902 0.3805 0.8902 0.3532 0.89021 0.328 0.8902 0.307

0.9326 1.0637 0.9326 0.6267 0.93261 0.4986 0.9326 0.4267 0.9326 0.3743 0.93261 0.3553 0.9326 0.3309

0.977 1.0637 0.977 0.685 0.9771 0.5616 0.977 0.4746 0.977 0.4148 0.9771 0.38 0.977 0.3532.

1.0235 1.0637 1.0235 0.6855 1.0235 0.5616 1.0235 0.4746 1.0235 0.4394 1.0235 0.4014 1.0235 0.3729

1.0723 1.0637 1.0723 0.6855 1.0723 0.5616 1.0723 0.5139 1.0723 0.4905 1.0723 0.4486 1.0723 0.3956

1.1233 1.2428 1.1233 0.7188 1.1233 0.6006 1.1233 0.5695 1.13 0.5416L 1.1233 0.4926 1.1233 0.4331

1.1768 1.2428 1.1768 0.7851 1.1768 0.684 1.1768 0.6142 1.1768 0.5807 1.1768 0.5239 1.1768 0.4597

1.2328 1.2428 1.2328 0.7851 1.2328 0.684 1.2328 0.6142 1.2328 0.5807 1.2328 0.5263 1.2328 0.4688

1.2916 1.3814 1.2916 0.9712 1.29161 0.8123 1.2916 0.7043 1.2916 0.6263 1.2916 0.5301 1.2916 0.4714

1.353 1.533 1.353 1.0745 1.353 0.8967 1.353 0.7736 1.353 0.6873 1.353 0.5798 1.353 0.513

1.4175 1.533 1.4175 1.0745 1.4175 0.9239 1.4175 0.8519 1.4175 0.7856 1.4175 0.6729 1.4175 0.5491

1.485 1.533 1.485 1.1333 -1.485 1.0159 1.485 0.9236 1.485 0.8444 1.485 0.7155 1.485 0.5803

1.5557 1.9303 1.5557 -1.2635 1.5557 1.05081 1.5557 0.9236 1.5557 0.8444 1.5557 0.7155 1.5557 0.5918

1.6298 1.9303 1.6298 1.2635 1.6298 1.05081 1.6298 0.9544 1.6298 0.8875 1.6298 0.7745 1.6298 0.644

1.7074 1.9303 1.7074 1.3071 1.7074 1.1559 1.7074 1.0443 1.7074 0.9675 1.7074 0.8379 1.7074 0.6902

1.7887 2.4221 1.7887 1.4752 1.7887 1.2941 1.7887 1.1537[ 1.7887 1.034 1.7887 0.8493 1.7887 0.713

1.87381 2.4221 1.8738 1.4752 1.8738 1.2941 1.8738 1.1559 1.8738 1.0476 1.8738 0.8706 1.8738 0.7652

1.963 2.4221 1.963 1.5955 1.963. 1.2941 1.963 1.1559 1.963 -1.04761 1.963 0.9171 1.963 0.8134

2.0565 2.4221 2.0565 1.5955 2.05651 1.2941 2.0565 .1.1559 2.0565 1.07 2.0565 0.9722 2.0565 0.8496

2.1544 2.4221 2.1544 1.5955 2.1544 1.2941 2.1544 1.-1997 2.1544 1. 13391 2.1544 1.01191 2.1544 0.8753

2.257 2.36791 2.2571 1.5955 2.2571 1.4258 2.2571 1.32121 2.257 1.227 2.257, 1.06721 2.257 0.8914
1 ~
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24590-PTF-3PS-ME-T0*ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

2.3645 2.477 2.3645 1.7215 2.3645 1.537 2.3645 1.3876 2.3645 1.2649 2.3645 1.0763 2.3645 0.8914

2.4771 2.477 2.4771 1.7215 2.4771 1.537 2.4771 1.3876 2.4771 1.2649 2.4771 1.0763 2.4771 0.8914

2.595 2.6307 2.595 1.8387 2.595 1.537 2.595 1.3876 2.595 1.2649 2.595 1.0763 2.595 0.8914

2.7186 2.8968 2.7186 1.8387 2.7186 1.537 2.7186 1.3876 2.7186 1.2649 2.7186 1,0763 2.7186 0.8914
2.848 2.8968 2.848 1.8387 2.848 1.537 2.848 1.3876 2.848 1.2649 2.848 1.0763 2.848 0.8853

2.9836 2.8968 2.9836 1.8387 2.9836 1.5231 2.9836 1.3025 2.9836 1.168 2.9836 1.0465 2.9836 0.8885

3.1257 2.8968 3.1257 1.8387 3.1257 1.5231 3.1257 1.3025 3.1257 1.168 3.1257 1.0465 3.1257 0.8885

3.2745 2.8968 3.2745 1.7642 3.2745 1.4552 3.2745 1.2955 3.2745 1.168 3.2745 1.0465 3.2745 0.8885

3.4305 2.3461 3.4305 1.6586 3.4305 1.4384 3.4305 1.2328 3.4305 1.1139 3.4305 0.9924 3.4305 0.8885

3.5938 2.3461 3.5938 1.6586 3.5938 1.4384 3.5938 1.2328 3.5938 1.1139 3.5938 0.9924 3.5938 0.8885

3.7649 1.591 3.7649 1.433 3.7649 1.2678 3.7649 1.1522 3.7649 1.08291 3.7649 0.9868 3.7649 0.8786

3.9442 1.5852 3.9442 1.2849 3.9442 1.2385 3.9442 1.1157 3.9442 1.0195 3.9442 0.9338 3.9442 0.8426

4.132 1.5852 4.132 1.2768 4.132 1.2385 4.132 1.1157 4.132 1.0195 4.132, 0.8782 4.132 0.7929

4.3288 1.5852 4.3288 1.2768 4.3288 1.2385 4.3288 1.1157 4.3288 1.0195 4.3288 0.8782 4.3288 0.7551

4.5349 1.5852 4.5349 1.2768 4.5349 1.2385 4.5349 1.1157 4.5349 1.0195 4.5349 0.8782 4.5349 0.7551

4.7508 1.9405 4.7508 1.2768 4.7508 1.2385 4.7508 1-1157 4.7508 1.0195 4.7508 0.8782 4.7508 0.7551

4.977 1.9405 4.977 1.2768 4.977 1.2385 4.977 1.1157 4.977 1.0195 4.977 0.8782 4.977 0.7551

5.214 1.9405 5.214 1.2768 5.214 1.2385 5.214 1.1157 5.214 1.0195 5.214 0.8782 5.214 0.7551

5.4623 1.9405 5.4623 1.2768 5.4623 1.2385 5.4623 1.1157 5.4623 1.0195 5.4623 0.8782 5.4623 0.7551

5.7224 2.5389 5.7224 1.2768 5.7224 1.2385 5.7224 1.1157 5.7224 1.0195 5.7224 0.8782 5.7224 0.7551

5.9948 2.5389 5.9948 1.2768 5.9948 1.2138 5.9948 1.0915 5.9948 0.996 5.99483 0.8782 5.9948 0.7551

6.2803 2.5389 6.2803 1.2768 6.2803 1.1292 6.2803 1.0403 62803 0.9828 6.2803 0.8782 6.2803 0.7551

6.5793 2.5389 6.5793 1.2768 6.5793 1.1292 6.5793 1.0403 6.5793 0.9828 6.5793 0.8776 6.5793 0.7522

6.8926 2.5389 6.8926 1.2849 6.8926 1.1292 6.8926 1.0107 6.8926 0.9301 6.8926 0.8273 6.8926 0.7234

7.2208 2.5389 7.2208 1.2849 7.2208 1.0813 7.2208 0.9849 7.2208 0.921 7.2208 0.8273 7.2208 0.7197

7.5646 2.5389 7.5646 1.2849 7.5646 1.0813 7.5646 0.9849 7.5646 0.921 7.5646 0.8273 7.5646 0.7197

7.9248 2.5389 7.9248 1.2849 7.9248 1.0493 7.9248 0.9738 7.9248 0.9177 7.9248 0.8273 7.9248 0.7197

8.3022 2.4675 8.3022 1.2849 8.3022 1.0493 8.3022 0.9738 8.3022 0.9155 8.3022 0.8218 8.3022 0.7139

8.6975 1.7908 8.6975 1.0886 8.6975 0.9904 8.6975 0.9211 8.6975 0.8663 8.6975 0.7793 8.6975 0.6822

9.1116 1.4709 9.1116 0.8803 9.1116, 0.8371 9.1116 0.7977 9.1116 0.7631 9.1116 0.7042 9.1116 0.6346

9.5455 1.4709 9.5455 0.7911 9.5455 0.6864 9.5455 0.6531 9.5455 0.6365 9.5455 0.6025 9.5455 0.5596

10 0.9957 10 0.6919 10 0.6306 10 0.5911 10 0.5651 10 0.5327 __ 10 0.5111

10.4762 0.9436 10.4762 0.6547 10.4762 0.5987 10.4762 0.5554 10.4762 0.5397 10.4762 0.5224 10.4762 0.4978

10.975 0.9436 10.975 0.6547 10.975 0.5987 10.975 0.5554 10.975 0.5278 10.975 0.5083 10.975 0.4838

11.4976 0.9436 11.4976 0.648 11.4976 0 5987 11.4976 0.5554 11.4976 0.521 11.4976 0.4831 11.4976 0.4638

12.045 0.9057 12.045 0.604 12.045 0.5683 12.045 0.5381 12.045 0.512 12.045 0.4776 12.045 0.4572

12.6186 0.9057 12.6186 0.6001 12.6186 0.5683 12.6186 0.5381 12.6186 0.512 12.6186 0.4712 12.6186 0.4476

13.2194 0.9057 13.2194 0.5198 13.2194 0.4936 13.2194 0.4797 13.2194 0.4652 13.2194 0.4501 13.2194 0.4338

13.8489 0.6748 13.8489 0.5007 13.8489 0.4691 13.8489 0.4573 13.8489 0.4459 13.8489 0.4326 13.8489 0.4193
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evapo ator System

14.5083 0.6748 14.5083 0.4549 14.5083 0.4436 14.5083 0.4396 14.5083 0.4347 14.5083 0.4249 14.5083 0.4123

15.1991 0.6748 15.1991 0.4549 15.1991 0.437 15.1991 0.4313 15.1991 0.4262 15.1991 0.4173 15.1991 0.406

15.9228 0.6104 15.9228 0.4264 15.9228 0.4171 15.9228 0.4149 15.9228 0.4122 15.9228 0.4062 15.9228 0.3971

16.681 0.6104 16.681 0.4264 16.681 0.4097 16.681 0.4057 16.681 0.4023 16.681 0.396 16.681 0.3876

17.4753 0.6104 17.4753 0.4264 17.4753 0.4026 17.4753 0.3953 17.4753 0.3906 17.4753 0.3842 17.4753 0.377

18.3074 0.6104 18.3074 0.4264 18.3074 0.3978 18.3074 0.3813 18.3074 0.3724 18.3074 0.3699 18.3074 0.3654

19.1791 0.6104 19.1791 0.4264 19.1791 0.3978 19.1791 0.3813 19.1791 0.3698 19.1791 0.3582 19.1791 0.3553

20.0923 0.6104 20.0923 0.4264 20.0923 0.3978 20.0923 0.3813 20.0923 0.3698 20.0923 0.3543 20.0923 0.3474

21.049 0.5894 21.049 0.3822 21.049 0.3659 21.049 0.3554 21.049 0.3479 21.049 0.344 21.049 0.3401

22.0513 0.3986 22.0513 0.3623 22.0513 0.3529 22.0513 0.3502 22.0513 0.3477 22.0513 0.3435 22.0513 0.3394

23.1013 0.4085 23.1013 0.3623 23.1013 0.3529 23.1013 0.3502 23.1013 0.3477 23.1013 0.3435 23.1013 0.3394

24.2013 0.4085 24.2013 0.3623 24.2013 0.3529 24.2013 0.3502 24.2013 0.3477 24.2013 0.3435 24.2013 0.3394

25.3536 0.4085 25.3536 0.3623 25.3536 0.3529 25.3536 0.3502 25.3536 0.3477 25.3536 0.3435 25.3536 0.3394

26.5609 0.4085 26.5609 0.3623 26.5609 0.3529 26.5609 0.3473 26.5609 0.3437 26.5609 0.3395 26.5609 0.3363

27.8256 0.4085 27.8256 0.3543 27.8256 0.3475 27.8256 0.3434 27.8256 0.3402 27.8256 0.3355 27.8256 0.3318

29.1505 0.3651 29.1505 0.3403 29.1505 0.3378 29.1505 0.3359 29.1505 0.3344 29.1505 0.3324 29.1505 0.3305

30.5386 0.3346 30.5386 0.3341 30.5386 0.3313 30.5386 0.3293 30.5386 0.3278 30.5386 0.3273 30.5386 0.3278

31.9927 0.3323 31.9927 0.3288 31.9927 0.3276 31.9927 0.327 31.9927 0.3267 31.9927 0.3264 31.9927 0.3266

33.516 0.3276 33.516 0.327 33.516 0.3267 33.516 0.3264 33.516 0.3262 33.516 0.3262 33.516 0.3264

35.1119 0.3276 35.1119 0.327 35.1119 0.3267 35.1119 0.3264 35.1119 0.3262 35.1119 0.326 35.1119 0.3262

36.7838 0.3269 36.7838 0.3266 36.7838 0.3264 36.7838 0.3262 36.7838 0.3261 36.7838 0.326 36.7838 0.3261

38.5353 0.3261 38.5353 0.3259 38.5353 0.3259 38.5353 0.3259 38.5353 0.3259 38.5353 0.326 38.5353 0.3261

40.3702 0.3259 40.3702 0.3259 40.3702 0.3259 40.3702 0.3259 40.3702 0.3259 40.3702 0.3259 40.3702 0.326

42.2924 0.3258 42.2924 0.3258 42.2924 0.3258 42.2924 0.3258 42.2924 0.3258 42.2924 0.3258 42.2924 0.3258

44.3062 0.3257 44.3062 0.3257 44.3062 0.3257 44.3062 0.3257 44.3062 0.3257 44.3062 0.3257 44.3062 0.3257

46.4159 0.3255 46.4159 0.3255 46.4159 0.3255 46.4159 0.3255 46.4159 0.3255 46.4159 0.3256 46.4159 0.3256

48.626 0.3254 48.626 0.3254 48.626 0.3254 48.626 0.3254 48.626 0.3254 48.626 0.3254 48.626 0.3254

50.9414 0.3253 50.9414 0.3253 50.9414 0.3253 50.9414 0.3253 50.94141 0.3253 50.94141 0.3253 50.9414 3
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Aci overy

Forced Circulation Vacuum Evapora stem
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Figure 22
SLAB-WALL JOINT East-West Responses
Elevation 76 ft.
Line 13 & H
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

S_PTWW022.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 22
SLAB-WALL JOINT East-West Responses
Elevation 76 ft.
Line 13 & H

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%

Freq. Accel. Freg. Accel. Freq. Accel. Freq. Accel. Freg. Accel. Freg. Accel. Freg. Accel.

0.1098 0.0314 0.1098 0.0288 0.10981 0.0276 0.1098 0.0268 0.1098 0.0261 0.1098 0.0249 0.1098 0.0233

0.115 0.0359 0.115 0.0331 0.115 0.0315 0.115 0.0301 0.115 0.029 0.115 0.0275 0.115 0.0255

0.1204 0.041 0.1204 0.0383 0.1204 0.0367 0.1204 0.0353 0.1204 0.034 0.1204 0.0317 0.1204 0.0288

0.1262 0.046 0.1262 0.0427 0.1262 0.0408 0.1262 0.0389 0.1262 0.0373 0.1262 0.0344 0.1262 0.0312

0.1322 0.0489 0.1322 0.0443 0.1322 0.0422 0.1322 0.0403 0.1322 0.0386 0.1322 0.0356 0.1322 0.0322

0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0403 0.1385 0.0386 0.1385 0.0356 0.1385 0.0322

0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0403 0.1451 0.0386 0.1451 0.0356 0.1451 0.0322

0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0403 0.152 0.0386 0.152 0.0356 0.152 0.0322

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0403 0.1592 0.0386 0.1592 0.0356 0.1592 0.0325

0.1668 0.0519 0.1668 0.0463 0.1668 0.0431 0.1668 0.0403 0.1668 0.0386 0.1668 0.0363 0.1668 0.0352

0.1748 0.0519 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0404 0.1748 0.0395 0.1748 0.038

0.1831 0.0519 0.1831 0.0463 0.1831 0.0455 0.1831 0.0448 0.1831 0.0441 0.1831 0.0427 0.1831 0.0407

0.1918 0.0522 0.1918 0.0506 0.1918 0.0496 0.1918 0.0486 0.1918 0.0477 0.1918 0.0459 0.1918 0.0438

0.2009 0.057 0.2009 0.055 0.2009 0.0537 0.2009 0.0526 0.2009 0.0515 0.2009 0.0498 0.2009 0.0475

0.2105 0.0708 0.2105 0.0602 0.2105 0.0587 0.2105 0.0575 0.2105 0.0563 0.2105 0.0541 0.2105 0.0518

0.2205 0.091 0.2205 0.0715 0.2205 0.0644 0.2205 0.0626 0.2205 0.0612 0.2205 0.0587 0.2205 0.0559

0.231 0.108 0.231 0.0908 0.231 0.0815 0.231 0.0735 0.231 0.0673 0.231 0.0632 0.231 0.0595

0.242 0.1196 -0.242 0.0993 0.242 0.0885 0.242 0.0794 0.242 0.0716 0.242 0.0667 0.242 0.0621

0.2535 0.1205 0.2535 0.0993 0.2535 0.0885 0.2535 0.0797 0.2535 0.0756 0.2535 0.0697 0.2535 0.066

0.2656 0.1205 0.2656 0.0993 0.2656 0.0924 0.2656 0.0881 0.2656 0.0842 0.2656 0.077 0.2656 0.0688

0.2783 0.1256 0.2783 0.1098 0.2783 0.1009 0.2783 0.095 0.2783 0.0907 0.2783 0.0838 0.2783 0.0757

0.2915 0.1425 0.2915 0.1249 0.2915 0.1149 0.2915 0.1061 0.2915 0.0983 0.2915 0.089 0.2915 0.0816

0.3054 0.1425 0.3054 0.1249 0.3054 0.1153 0.3054 0.107 0.3054 0.0996 0.3054 0.0912 0.3054 0.0845

0.3199 0.1425 0.3199 0.1249 0.3199 0.1153 0.3199 0.107 0.3199 0.0996 0.3199 0.0912 0.3199 0.0851

0.3352 0.1712 0.3352 0.1348 0.3352 0.1188 0.3352 0.107 0.3352 0.0996 0.3352 0.0912 0.3352 0.0851

0.3511 0.2175 0.3511 0.1632 0.3511 0.1371 0.3511 0.1171 0.3511 0.1079 0.3511 0.0934 0.3511 0.0851

0.3678 0.2402 0.3678 0.1758 0.3678 0.1534 0.3678 0.1398 0.3678, 0.1279 0.3678 0.1082 0.3678 0.089

S PTWW022.grf
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n.02v n'3853 n1803 na3853 06211
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Frequency (cps)
Spectral Acceleration (g)
Figure 23
SLAB-WALL JOINT North-South Responses
Elevation 76 ft.
Line 13 & H
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0.1592 0.0789 0.1592 0.0675 0.1592 0.0611 0.1592 0.0569 0.1592 0.054 0.1592 0.0495 0.1592 0.0446
0.1668 0.0792 0.1668 0.0677 0.1668 0.0613 0.1668 0.0569 0.1668 0.054 0.1668 0.0495 0.1668 0.0446
0.1748 0.0794 0.1748 0.068 0.1748 0.0616 0.1748 0.0569 0.1748 0.054 0.1748 0.0495 0.1748 0.0446
0.1831 0.0794 0.1831 0.068 0.1831 0.0616 0.1831 0.0569 0.1831 0.054 0.1831 0.0495 0.1831 0.0446
0.1918 0.0794 0.1918 0.068 0.1918 0.0616 0.1918 0.0568 0.1918 0.0539 0.1918 0.0495 0.1918 0.0446
0.2009 0.0794 0.2009 0.068 0.2009 0.0616 0.2009 0.0568 0.2009 0.0537 0.2009 0.0487 0.2009 0.0448
0.2105 0.0744 0.2105 0.0638 0.2105 0.0601 0.2105 0.0568 0.2105 0.0537 0.2105 0.0501 0.2105 0.0489
0.2205 0.0694 0.2205 0.0633 0.2205 0.0597 0.2205 0.0567 0.2205 0.0557 0.2205 0.0543 0.2205 0.0527

0.231 0.0656 0.231 0.0633 0.231 0.062 0.231 0.0608 0.231 0.0598 0.231 0.0581 0.231 0.0561
0.242 0.0768 0.242 0.0695 0.242 0.0657 0.242 0.0645 0.242 0.0633 0.242 0.0614 0.242 0.059

0.2535 0.1108 0.2535 0.0924 0.2535 0.0831 0.2535 0.0756 0.2535 0.0696 0.2535 0.064 0.2535 0.0613
0.2656 0.1224 0.2656 0.0958 0.2656 0.0833 0.2656 0.0756 0.2656 0.0696 0.2656 0.066 0.2656 0.0628
0.2783 0.1224 0.2783 0.0958 0.2783 0.0843 0.2783 0.0796 0.2783 0.0755 0.2783 0.0686 0.2783 0.0634
0.2915 0.1224 0.2915 0.1016 0.2915 0.0946 0.2915 0.0884 0.2915 0.0829 0.2915 0.0737 0.2915 0.0659
0.3054 0.1376 0.3054 0.1198 0.3054 0.1099 0.3054 0.1013 0.3054 0.0938 0.3054 0.0818 0.3054 0.0736
0.3199 0.1656 0.3199 0.1295 0.3199 0.118 0.3199 0.1082 0.3199 0.0997 0.3199 0.0864 0.3199 0.0786
0.3352 0.1885 0.3352 0.1345 0.3352 0.118 0.3352 0.1082 0.3352 0.0997 0.3352 0.0888 0.3352 0.0799
0.3511 0.2195 0.3511 0.1658 0.3511 0.1404 0.3511 0.121 0.3511 0.1094 0.3511 0.0947 0.3511 0.0799
0.3678 0.2195 0.3678 0.1658 0.3678 0.1411 0.3678 0.1297 0.3678 0.1197 0.3678 0.1054 0.3678 0.0927
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.3853 0.2195 0.3853 0.1658' 0.3853 0.1482 0.3853 0.1392 0.3853 0.1313 0.3853 0.1182 0.3853 0.1037
0.4037 0.2195 0.4037 0.1658 0.4037 0.1497 0.4037 0.141 0.4037 0.1333 0.4037 0.1207 0.4037 0.1067
0.4229 0.2197 0.4229 0.1658 0.4229 0.1497 0.4229 0.141 0.4229 0.1333 0.4229 0.1207 0.4229 0.1067
0.4431 0.3492 0.4431 0.237 0.4431 0.1936 0.4431 0.1625 0.4431 0.1433 0.4431 0.123 0.4431 0.1141
0.4642 0.3492 0.4642 0.237 0.4642 0.1965 0.4642 0.1766 0.4642 0.1607 0.4642 0.14 0.4642 0.1239
0.4863 0.3492 0.4863 0.237 0.4863 0.1965 0.4863 0.1797 0.4863 0.1687 0.4863 0.1514 0.4863 0.1297
0.5094 0.3492 0.5094 0.237 0.5094 0.2038 0.5094 0.1919 0.5094 0.1804 0.5094 0.1599 0.5094 0.1356
0.5337 0.3728 0.5337 0.2709 0.5337 0.2336 0.5337 0.2071 0.5337 0.1861 0.5337 0.1599 0.5337 0.1356
0.5591 0.3728 0.5591 0.2844 0.5591 0.2472 0.5591 0.2178 0.5591 0.1969 0.5591 0.1672 0.5591 0.1469
0.5857 0.3728 0.5857 0.291 0.5857 0.2581 0.5857 0.2314 0.5857 0.2095 0.5857 0.1839 0.5857 0.1647
0.6136 0.3728 0.6136 0.291 0.6136 0.2581 0.6136 0.2314 0.6136 0.211 0.6136 0.1935 0.6136 0.1734
0.6428 0.3892 0.6428 0.291 0.6428 0.2581 0.6428 0.2341 0.6428 0.2164 0.6428 0.1968 0.6428 0.176
0.6734 0.3892 0.6734 0.3002 0.6734 0.2736 0.6734 0.253 0.6734 0.2391 0.6734 0.2144 0.6734 0.1890.7055 0.4568 0.7055 0.3773 0.7055 0.3354 0.7055 0.3005 0.7055 0.2769 0.7055 0.2399 0.7055 0.2062
0.7391 0.5468 0.7391 0.437 0.7391 0.3838 0.7391 0.3407 0.7391 0.3056 0.7391 0.2529 0.7391 0.21720.7743 0.6403 0.7743 0.4827 0.7743 0.4094 0.7743 0.3537 0.7743 0.3106 0.7743 0.254 0.7743 0.239
0.8111 0.831 0.8111 0.4886 0.8111 0.4094 0.8111 0.3537 0.8111 0.3106 0.8111 0.2831 0.8111 0.2657
0.8497 0.831 0.8497 0.4886 0.8497 0.4094 0.8497 0.3657 0.8497 0.3378 0.8497 0.3109 0.8497 0.2933
0.8902 0.831 0.8902 0.4886 0.8902 0.4288 0.8902 0.3942 0.8902 0.3631 0.8902 0.3404 0.8902 0.3207
0.9326 1.1005 0.9326 0.6506 0.9326 0.519 0.9326 0.4449 0.9326 0.3898 0.9326 0.3703 0.9326 0.3469
0.977 1.1005 0.977 0.7147 0.977 0.5864 0.977 0.4962 0.977 0.4337 0.977 0.3972 0.977 , 0.37061.0235 1.1005 1.0235 0.7147 1.0235 0.5864 1.0235 0.4962 1.0235 0.4691 1.0235 0.4309 1.0235 0.3909

1.0723 1.1005 1.0723 0.7147 1.0723 0.5864 1.0723 0.5524 1.0723 0.5282 1.0723 0.4852 1.0723 0.4308
1.1233 1.2677 1.1233 0.7412 1.1233 0.6432 1.1233 0.6123 1.1233 0.5832 1.1233 0.5321 1.1233 0.4696
1.1768 1.2677 1.1768 0.8293 1.1768 0.7065 1.1768 0.6555 1.1768 0.62 1.1768 0.5613 1.1768 0.4934
1.2328 1.2677 1.2328 0.8293 1.2328 0.7065 1.2328 0.6555 1.2328 0.62 1.2328 0.5639 1.2328 0.5024
1.2916 1.4479 1.2916 1.0168 1.2916 0.8501 1.2916 0.7366 1.2916 0.6556 1.2916 0.5639 1.2916 0.5055

1.353 1.6058 1.353 1.1275 1.353 0.9398 1.353 0.8103 1.353 0.7197 1.353 0.6176 1.353 0.5488
1.4175 1.6058 1.4175 1.1275 1.4175 0.9845 1.4175 0.9078 1.4175 0.8382 1.4175 0.7198 1.4175 0.5908

1.485 1.6058 1.485 1.2335 1.485 1.1052 1.485 1.0054 1.485 0.9202 1.485 0.7812 1.485 0.6369
1.5557 2.1846 1.5557 1.3621 1.5557 1.1315 1.5557 1.0054 1.5557 0.9202 1.5557 0.7812 1.5557 0.66251.6298 2.1846 1.6298 1.3621 1.6298 1.1769 1.6298 1.0959 1.6298 1.0225 1.6298 0.8962 1.6298 0.7518
1.7074 2.1846 1.7074 1.4719 1.7074 1.3054 1.7074 1.2055 1.7074 1.1171 1.7074 0.9707 1.7074 0.80711.7887 2.7802 1.7887 1.6856 1.7887 1.4812 1.7887 1.3211 1.7887 1.18421 1.7887 0.9918 1.7887 0.8152
1.8738 2.7802 1.8738 1.6856 1.8738 1.4926 1.8738 1.3481 1.8738 1.22121 1.8738 1.0136 1.8738 0.8884
1.963 2.7802 1.963 1.9172 1.963 1.5603 1.963 1.3481 1.963 1.2212 1.963 1.0811 1.963 0.9548

2.0545 2.7802 2.0565 1.9172 2.0565 1.5603 2.0565 1.3571 2.0565 1.2869 2.0565 1.1624 2.0565 1.0171
2.1544 2.7802 2.1544 1.9172 2.1544 1.5603 2.1544 1.4424 2.1544 1.3536 2.1544 1.2355 2.1565 101
2.257 3.1449 2.257 1.9172 2.257 1.7334 2.257 1.6089 2.257 1.4947 2.257 1.309 2.257 1.0916
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24590-PTF-3PS-MEVV-TO Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
2.3645 3.2327 2.3645 2.2136 2.3645 1.968 2.3645 1.7697 2.3645 1.6071 2.3645 1.3579 2.3645 1.1296
2.4771 3.2327 2.4771 2.2136 2.4771 1.968 2.4771 1.7697 2.4771 1.6071 2.4771 1.3579 2.4771 1.1301
2.595 3.7738 2.595 2.4327 2.595 2.131 2.595 1.8936 2.595 1.6778 2.595 1.3976 2.595 1.1754

2.7186 4.3838 2.7186 2.4327 2.7186 2.131 2.7186 1.9075 2.7186 1.7384 2.7186 1.4956 2.7186 1.2512
2.848 4.3838 2.848 2.4327 2.848 2.131 2.848 1.9075 2.848 1.7384 2.848 1.5139 2.848 1.2815

2.9836 4.3838 2.9836 2.4327 2.9836 2.131 2.9836 1.9075 2.9836 1.8855 2.9836 1.5536 2.9836 1.2917
3.1257 4.3838 3.1257 2.4327 3.1257 2.131 3.1257 1.9075 3.1257 1.8855 3.1257 1.5536 3.1257 1.2917
3.2745 4.3838 3.2745 2.4327 3.2745 2.131 3.2745 1.9075 3.2745 1.8855 3.2745 1.5536 3.2745 1.2917
3.4305 4.1005 3.4305 2.4327 3.4305 2.131 3.4305 1.9075 3.4305 1.8855 3.4305 1.5536 3.4305 1.2917
3.5938 4.1005 3.5938 2.4327 3.5938 2.131 3.5938 1.9075 3.5938 1.8855 3.5938 1.5536 3.5938 1.2917
3.7649 2.5959 3.7649 2.4327 3.7649 2.131 3.7649 1.9042 3.7649 1.7489 3.7649 1.5021 3.7649 1.265
3.9442 2.5959 3.9442 2.121 3.9442 1.8355 3.9442 1.6598 3.9442 1.5405 3.9442 1.3563 3.9442 1.2103
4.132 2.5959 4.132 1.8694 4.132 1.6226 4.132 1.4573 4.132 1.3351 4.132 1.2096 4.132 1.1326

4.3288 2.5959 4.3288 1.8694 4.3288 1.6226 4.3288 1.4573 4.3288 1.3351 4.3288 1.162 4.3288 1.0536
4.5349 2.5959 4.5349 1.7534 4.5349 1.5274 4.5349 1.3901 4.5349 1.2878 4.5349 1.1559 4.5349 1.0242
4.7508 2.4293 4.7508 1.4177 4.7508 1.3814 4.7508 1.25 4.7508 1.1959 4.7508 1.1203 4.7508 1.0119
4.977 2.4293 4.977 1.4177 4.977 1.3814 4.977 1.25 4.977 1.1959 4.977 1.1002 4.977 0.9832
5.214 2.4293 5.214 1.4177 5.214 1.3011 5.214 1.2293 5.214 1.1678 5.214 1.0665 5.214 0.9502

5.4623 1.7778 5.4623 1.2464 5.4623 1.1957 5.4623 1.1382 5.4623 1.084 5.4623 0.9911 5.4623 0.8858
5.7224 1.5321 5.7224 1.1155 5.7224 1.0411 5.7224 0.9896 5.7224 0.9448 5.7224 0.8715 5.7224 0.7893
5.9948 1.1665 5.9948 1.0654 5.9948 1.0023 5.9948 0.947 5.9948 0.8992 5.9948 0.8196 5.9948 0.7273
6.2803 1.1638 6.2803 1.053 6.2803 0.9234 6.2803 0.8781 6.2803 0.8351 6.2803 0.7608 6.2803 0.69356.5793 1.4341 6.5793 1.053 6.5793 0.8984 6.5793 0.803 6.5793 0.7364 6.5793 0.6753 6.5793 0.6608
6.8926 2.0926 6.8926 1.053 6.8926 0.8984 6.8926 0.803 6.8926 0.7364 6.8926 0.6474 6.8926 0.6342
7.2208 2.0926 7.2208 1.053 7.2208 0.8984 7.2208 0.803 7.2208 0.7364 7.2208 0.6474 7.2208 0.6171
7.5646 2.0926 7.5646 1.053 7.5646 0.8984 7.5646 0.803 7.5646 0.7364 7.5646 0.6474 7.5646 0.603
7.9248 2.0926 7.9248 1.053 7.9248 0.8984 7.9248 0.803 7.9248 0.7364 7.9248 0.6474 7.9248 0.583
8.3022 2.0926 8.3022 1.053 8.3022 0.8984 8.3022 0.803 8.3022 0.7364 8.3022 0.6474 8.3022 0.5819
8.6975 1.6311 8.6975 1.053 8.6975 0.8984 8.6975 0.803 8.6975 0.7364 8.6975 0.6474 8.6975 0.5706
9.1116 1.246 9.1116 0.8385 9.1116 0.7483 9.1116 0.7033 9.1116 0.6765 9.1116 0.6224 9.1116 0.5604
9.5455 1.2115 9.5455 0.8385 9.5455 0.7483 9.5455 0.684 9.5455 0.6367 9.5455 0.5931 9.5455 0.5492

10 0.9271 10 0.7233 10 0.685 10 0.6511 10 0.6232 10 0.5792 10 0.5466
10.4762 0.9271 10.4762 0.6652 10.4762 0.6378 10.4762 0.6134 10.4762 0.5916 10.4762 0.5543 10.4762 0.5416
10.975 0.9271 10.975 0.6299 10.975 0.6085 10.975 0.5856 10.975 0.5694 10.975 0.5453 10.975 0.5376

11.4976 0.7303 11.4976 0.6299 11.4976 0.6085 11.4976 0.5856 11.4976 0.5658 11.4976 0.5453 11.4976 0.5376
12.045 0.7196 12.045 0.5849 12.045 0.5706 12.045 0.561 12.045 0.5542 12.045 0.5453 12.045 0.5376

12.6186 0.7196 12.6186 0.5849 12.6186 0.5706 12.6186 0.561 12.6186 0.5542 12.6186 0.5453 12.6186 0.5376
13.2194 0.6254 13.2194 0.574 13.2194 0.5614 13.2194 0.5505 13.2194 0.5472 13.2194 0.5416 13.2194 0.5356
13.8489 0.6913 13.8489 0.574 13.8489 0.5614 13.8489 0.5504 13.8489 0.5417 13.8489 0.535 13.8489 0.5308
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
14.5083 0.6913 14.5083 0.574 14.5083 0.5614 14.5083 0.5504 14.5083 0.5417 14.5083 0.5301 14.5083 0.5264
15.1991 0.6913 15.1991 0.574 15.1991 0.5614 15.1991 0.5504 15.1991 0.5417 15.1991 0.5301 15.1991 0.5234
15.9228 0.6913 15.9228 0.574 15.9228 0.5614 15.9228 0.5504 15.9228 0.5417 15.9228 0.5292 15.9228 0.5181

16.681 0.6913 16.681 0.5725 16.681 0.5477 16.681 0.5365 16.681 0.5284 .16.681 0.518 16.681 0.5095
17.4753 0.6486 17.4753 0.5314 17.4753 0.5237 17.4753 0.518 17.4753 0.5141 17.4753 0.5087 17.4753 0.5051
18.3074 0.5639 18.3074 0.5314 18.3074 0.5237 18.3074 0.518 18.3074 0.5141 18.3074 0.5087 18.3074 0.5057
19.1791 0.5736 19.1791 0.5314 19.1791 0.5237 19.1791 0.518 19.1791 0.5141 19.1791 0.5087 19.1791 0.5057
20.0923 0.5736 20.0923 0.5314 20.0923 0.5237 20.0923 0.518 20.0923 0.5141 20.0923 0.5087 20.0923 0.5057
21.049 0.5736 21.049 0.5192 21.049 0.515 21.049 0.5122 21.049 0.5106 21.049 0.5081 21.049 0.5057

22.0513 0.5736 22.0513 0.5155 22.0513 0.5137 22.0513 0.5122 22.0513 0.5106 22.0513 0.5081 22.0513 0.5057
23.1013 0.5736 23.1013 0.5131 23.1013 0.5105 23.1013 0.5085 23.1013 0.507 23.1013 0.5056 23.1013 0.5045
24.2013 0.5233 24.2013 0.5131 24.2013 0.5105 24.2013 0.5085 24.2013 0.507 24.2013 0.505 24.2013 0.5034
25.3536 0.5233 25.3536 0.5131 25.3536 0.5105 25.3536 0.5085 25.3536 0.507 25.3536 0.505 25.3536 0.5034
26.5609 0.5233 26.5609 0.5131 26.5609 0.5105 26.5609 0.5085 26.5609 0.507 26.5609 0.505 26.5609 0.5034
27.8256 0.5233 27.8256 0.5131 27.8256 0.5105 27.8256 0.5085 27.8256 0.507 27.8256 0.505 27.8256 0.5031
29.1505 0.5079 29.1505 0.5031 29.1505 0.5033 29.1505 0.5033 29.1505 0.5031 29.1505 0.5026 29.1505 0.5017
30.5386 0.5079 30.5386 0.5022 30.5386 0.5014 30.5386 0.501 30.5386 0.5008 30.5386 0.5005 30.5386 0.5001
31.9927 0.5079 31.9927 0.5022 31.9927 0.5005 31.9927 0.4997 31.9927 0.4994 31.9927 0.4991 31.9927 0.4988
33.516 0.4972 33.516 0.4972 33.516 0.4974 33.516 0.4975 33.516 0.4976 33.516 0.4976 33.516 0.4975

35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1119 0.4965
36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4958 36.7838 0.4958
38.5353 0.495 38.5353 0.495 38.5353 0.495 38.5353 0.4951 38.5353 0.4951 38.5353 0.4951 38.5353 0.4951
40.3702 0.4944 40.3702 0.4944 40.3702 0.4945 40.3702 0.4945 40.3702 0.4945 40.3702 0.4945 40.3702 0.4945
42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.494 42.2924 0.494
44.3062 0.4934 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935
46.4159 0.493 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931 46.4159 0.4931
48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927 48.626 0.4927

50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923 50.9414 0.4923
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. 0B

24590-PTF-3PS-MEV-T Rev. 4
Cesium Nitric Aci overy

Forced Circulation Vacuum Evapora ystem
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
S_PTWW144.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 144
SLAB ONLY Vertical Responses
Elevation 77 ft.
EL77_C-E-9-12

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freg. Accel. Freg. Accel. Freg. Accel. Freg. Accel. Freq. Accel. Freg. Accel. Freq. Accel.
0.1098 0.033 0.1098 0.0296 0.1098 0.0277 0.1098 0.0267 0.1098 0.0257 0.1098 0.0241 0.1098 0.0222
0.115 0.0348 0.115 0.0312 0.115 0.0291 0.115 0.0272 0.115 0.026 0.115 0.0243 0.115 0.0225

0.1204 0.0349 0.1204 0.0313 0.1204 0.0292 0.1204 0.0274 0.1204 0.026 0A204 0.0243 0.1204 0.0225
0.1262 0.0349 0.1262 0.0313 0.1262 0.0292 0.1262 0.0274 0.1262 0.026 0.1262 0.0243 0.1262 0.0225
0.1322 0.0349 0.1322 0.0313 0.1322 0.0292 0.1322 0.0274 0.1322 0.026 0.1322 0.0243 0.1322 0.0225
0.1385 0.0349 0.1385 0.0313 0.1385 0.0292 0.1385 0.0274 0.1385 0.026 0.1385 0.0244 0.1385 0.0225
0.1451 0.0349 0.1451 0.0313 0.1451 0.0292 0.1451 0.0274 0.1451 0.026 0.1451 0.0244 0.1451 0.0228
0.152 0.0349 0.152 0.0313 0.152 0.0292 0.152 0.0274 0.152 0.0265 0.152 0.0256 0.152 0.0247

0.1592 0.0349 0.1592 0.0313 0.1592 0.0292 0.1592 0.0286 0.1592 0.0281 0.1592 0.0271 0.1592 0.026
0.1668 0.0349 0.1668 0.0313 0.1668 0.03 0.1668 0.0294 0.1668 0.0288 0.1668 0.0278 0.1668 0.0267
0.1748 0.0424 0.1748 0.0359 0.1748 0.0325 0.1748 0.0297 0.1748 0.0288 0.1748 0.0278 0.1748 0.0268
0.1831 0.0535 0.1831 0.0445 0.1831 0.0398 0.1831 0.0358 0.1831 0.0324 0.1831 0.0278 0.1831 0.0271
0.1918 0.0577 0.1918 0.0478 0.1918 0.0425 0.1918 0.038 0.1918 0.0351 0.1918 0.0324 0.1918 0.0294
0.2009 0.0577 0.2009 0.0478 0.2009 0.0425 0.2009 0.0395 0.2009 0.0377 0.2009 0.0346 0.2009 0.0309
0.2105 0.0577 0.2105 0.0478 0.2105 0.0425 0.2105 0.0398 0.2105 0.0382 0.2105 0.0353 0.2105 0.0329
0.2205 0.0577 0.2205 0.0478 0.2205 0.0433 0.2205 0.0419 0.2205 0.0407 0.2205 0.0384 0.2205 0.0354

0.231 0.0582 0.231 0.0495 0.231 0.0466 0.231 0.0444 0.231 0.0428 0.231 0.0399 0.231 0.0364
0.242 0.0629 0.242 0.0558 0.242 0.0516 0.242 0.0478 0.242 0.0445 0.242 0.0399 0.242 0.0364

0.2535 0.0719 0.2535 0.0628 0.2535 0.0577 0.2535 0.0534 0.2535 0.05 0.2535 0.0448 0.2535 0.0395
0.2656 0.0719 0.2656 0.0628 0.2656 0.0577 0.2656 0.0534 0.2656 0.05 0.2656 0.0448 0.2656 0.0395
0.2783 0.0719 0.2783 0.0628 0.2783 0.0577 0.2783 0.0534 0.2783 0.05 0.2783 0.0448 0.2783 0.0401
0.2915 0.0746 0.2915 0.0669 0.2915 0.0625 0.2915 0.0592 0.2915 0.0563 0.2915 0.0513 0.2915 0.0456
0.3054 0.0878 0.3054 0.0762 0.3054 0.0698 0.3054 0.0649 0.3054 0.0612 0.3054 0.0549 0.3054 0.0479
0.3199 0.0922 0.3199 0.0798 0.3199 0.073 0.3199 0.0671 0.3199 0.0621 0.3199 0.0549 0.3199 0.0479
0.3352 0.1107 0.3352 0.0891 0.3352 0.0789 0.3352 0.071 0.3352 0.0651 0.3352 0.0567 0.3352 0.0493
0.3511 0.1255 0.3511 0.0958 0.3511 0.083 0.3511 0.073 0.3511 0.0676 0.3511 0.0592 0.3511 0.051
0.3678 0.1255 0.3678 0.0958 0.3678 0.0851 0.3678 0.0779 0.3678 0.0717 0.3678 0.062 0.3678 0.0518
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24590-PTF-3PS-MEW-TO, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.3853 0.1255 0.3853 0.096 0.3853 0.0882 0.3853 0.0815 0.3853 0.076 0.3853 0.0665 0.3853 0.0558
0.4037 0.1553 0.4037 0.113 0.4037 0.0981 0.4037 0.0866 0.4037 0.0775 0.4037 0.0665 0.4037 0.0558
0.4229 0.1553 0.4229 0.1191 0.4229 0.1037 0.4229 0.0916 0.4229 0.0818 0.4229 0.0673 0.4229 0.0558
0.4431 0.1773 0.4431 0.1361 0.4431 0.1162 0.4431 0.1008 0.4431 0.0886 0.4431 0.0711 0.4431 0.0618
0.4642 0.1773 0.4642 0.1361 0.4642 0.1162 0.4642 0.1008 0.4642 0.0886 0.4642 0.0752 0.4642 0.0654
0.4863 0.199 0.4863 0.1474 0.4863 0.1256 0.4863 0.1098 0.4863 0.098 -0.4863 0.0815 0.4863 0.0683
0.5094 0.199 0.5094 0.1474 0.5094 0.1256 0.5094 0.1098 0.5094 0.0985 0.5094 0.0869 0.5094 0.0758
0.5337 0.199 0.5337 0.1474 0.5337 0.1256 0.5337 0.112 0.5337 0.1055 0.5337 0.0953 0.5337 0.0843
0.5591 0.199 0.5591 0.1474 0.5591 0.1256 0.5591 0.112 0.5591 0.1058 0.5591 0.0976 0.5591 0.0869
0.5857 0.2002 0.5857 0.1487 0.5857 0.1269 0.5857 0.112 0.5857 0.1058 0.5857 0.0976 0.5857 0.0869
0.6136 0.2123 0.6136 0.1487 0.6136 0.1269 0.6136 0.1141 0.6136 0.1058 0.6136 0.0976 0.6136 0.0869
0.6428 0.2123 0.6428 0.1627 0.6428 0.1477 0.6428 0.1354 0.6428 0.1254 0.6428 0.1094 0.6428 0.0937
0.6734 0.245 0.6734 0.1654 0.6734 0.151 0.6734 0.14 0.6734 0.1305 0.6734 0.1152 0.6734 0.0997
0.7055 0.245 0.7055 0.1706 0.7055 0.151 0.7055 0.14 0.7055 0.1305 0.7055 0.1156 0.7055 0.0997
0.7391 0.245 0.7391 0.1968 0.7391 0.1753 0.7391 0.157 0.7391 0.1419 0.7391 0.1189 0.7391 0.105
0.7743 0.3218 0.7743 0.1968 0.7743 0.1777 0.7743 0.163 0.7743 0.1509 0.7743 0.1309 0.7743 0.1174
0.8111 0.3218 0.8111 0.2126 0.8111 0.186 0.8111 0.1664 0.8111 0.1543 0.8111 0.1391 0.8111 0.1264
0.8497 0.3218 0.8497 0.2126 0.8497 0.1936 0.8497 0.1787 0.8497 0.166 0.8497 0.1467 0.8497 0.1286
0.8902 0.3218 0.8902 0.2184 0.8902 0.1993 0.8902 0.1834 0.8902 0.1702 0.8902 0.1495 0.8902 0.1359
0.9326 0.4071 0.9326 0.267 0.9326 0.2262 0.9326 0.2022 0.9326 0.1868 0.9326 0.1679 0.9326 0.1515

0.977 0.4071 0.977 0.267 0.977 0.2404 0.977 0.2211 0.977 0.2055 0.977 0.183 0.977 0.1631
1.0235 0.4071 1.0235 0.267 1.0235 0.2404 1.0235 0.2211 1.0235 0.2055 1.0235 0.1842 1.0235 0.1648
1.0723 0.4071 1.0723 0.2914 1.0723 0.2627 1.0723 0.2398 1.0723 0.2217 1.0723 0.1948 1.0723 0.1702
1.1233 0.6635 1.1233 0.3827 1.1233 0.3162 1.1233 0.274 1.1233 0.245 1.1233 0.2072 1.1233 0.1762
1.1768 0.6635 1.1768 0.4157 1.1768 0.3403 1.1768 0.2928 1.1768 0.269 1.1768 0.2339 1.1768 0.2019
1.2328 0.6635 1.2328 0.4157 1.2328 0.3494 1.2328 0.3147 1.2328 0.2855 1.2328 0.2417 1.2328 0.2109
1.2916 0.6635 1.2916 0.4157 1.2916 0.3668 1.2916 0.3275 1.2916 0.2955 1.2916 0.2601 1.2916 0.2253
1.353 0.7315 1.353 0.4278 1.353 0.3675 1.353 0.3456 1.353 0.3259 1.353 0.2913 1.353 0.2528

1.4175 0.7315 1.4175 0.4664 1.4175 0.3974 1.4175 0.3581 1.4175 0.3391 1.4175 0.3067 1.4175 0.2682
1.485 0.7315 1.485 0.4664 1.485 0.4301 1.485 0.4016 1.485 0.3763 1.485 0.3348 1.485 0.2853

1.5557 0.7315 1.5557 0.4789 1.5557 0.44 1.5557 0.416 1.5557 0.3949 1.5557 0.3577 1.5557 0.3126
1.6298 0.8957 1.6298 0.5439 1.6298 0.4608 1.6298 0.434 1.6298 0.4088 1.6298 0.3748 1.6298 0.3366
1.7074 0.8957 1.7074 0.5439 1.7074 0.4975 1.7074 0.4718 1.7074 0.4478 1.7074 0.4066 1.7074 0.3569
1.7887 0.8957 1.7887 0.5697 1.7887 0.5367 1.7887 0.5112 1.7887 0.4873 1.7887 0.4425 1.7887 0.3876
1.8738 0.9394 1.8738 0.6897 1.8738 0.6221 1.8738 0.5745 1.8738 0.5318 1.8738 0.4747 1.8738 0.415
1.963 1.1252 1.963 0.8496 1.963 0.763 1.963 0.6912 1.963 0.6306 1.963 0.5461 1.963 0.4619

2.0565 1.5309 2.0565 0.9056 2.0565 0.819 2.0565 0.7513 2.0565 0.6985 2.0565 0.6162 2.0565 0.5268
2.1544 1.5309 2.1544 0.94 2.1544 0.8705 2.1544 0.8061 2.1544 0.7493 2.1544 0.661 2.1544 0.5651
2.257 1.6654 2.257 1.1282 2.257 1.0188 2.257 0.9293 2.257 0.8567 2.257 0.7363 2.257 0.6011
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
2.3645 3.2019 2.3645 1.6409 2.3645 1.2057 2.3645 0.9845 2.3645 0.8844 2.3645 0.7543 2.3645 0.6199
2.4771 3.2019 2.4771 1.6409 2.4771 1.2057 2.4771 0.9923 2.4771 0.884'4 2.4771 0.7543 2.4771 0.634
2.595 3.2019 2.595 1.6409 2.595 1.2057 2.595 0.9923 2.595 0.8844 2.595 0.7543 2.595 0.6712

2.7186 3.2019 2.7186 1.6409 2.7186 1.3102 2.7186 1.1743 2.7186 1.0634 2.7186 0.889 2.7186 0.7149
2.848 3.2019 2.848 1.6409 2.848 1.3533 2.848 1.2382 2.848. 1.1373 2.848 0.9621 2.848 0.7803

2.9836 3.435 2.9836 2.035 2.9836 1.6724 2.9836 1.4273 2.9836 1.2549 2.9836 1.0273 2.9836 0.8233
3.1257 3.435 3.1257 2.035 3.1257 1.6724 3.1257 1.4273 3.1257 1.2549 3.1257 1.0273 3.1257 0.8233
3.2745 3.435 3.2745 2.035 3.2745 1.6724 3.2745 1.4273 3.2745 1.2549 3.2745 1.0273 3.2745 0.8233
3.4305 3.435 3.4305 2.035 3.4305 1.6724 3.4305 1.4273 3.4305 1.2549 3.4305 1.0273 3.4305 0.8233
3.5938 3.435 3.5938 2.035 3.5938 1.6724 3.5938 1.4273 3.5938 1.2549 3.5938 1.0273 3.5938 0.8233
3.7649 3.3006 3.7649 1.9448 3.7649 1.5871 3.7649 1.381 3.7649 1.2206 3.7649 1.0121 3.7649 0.8176
3.9442 1.8583 3.9442 1.286 3.9442 1.1718 3.9442 1.0802 3.9442 1.001 3.9442 0.8724 3.9442 0.7551
4.132 1.407 4.132 1.0422 4.132 0.9587 4.132 0.8932 4.132 0.8437 4.132 0.7724 4.132 0.689

4.3288 1.407 4.3288 0.9789 4.3288 0.8846 4.3288 0.8233 4.3288 0.7745 4.3288 0.7098 4.3288 0.6438
4.5349 1.4296 4.5349 0.9692 4.5349 0.8846 4.5349 0.8233 4.5349 0.7745 4.5349 0.7098 4.5349 0.6438
4.7508 1.4296 4.7508 0.9827 4.7508 0.8846 4.7508 0.826 4.7508 0.7843 4.7508 0.7148 4.7508 0.6473
4.977 1.4844 4.977 1.147 4.977 1.0394 4.977 0.9561 4.977 0.8966 4.977 0.8092 4.977 0.7185
5.214 1.9172 5.214 1.3256 5.214 1.1195 5.214 1.0161 5.214 0.9317 5.214 0.832 5.214 0.7531

5.4623 2.4312 5.4623 1.3711 5.4623 1.2108 5.4623 1.109 5.4623 1.0308 5.4623 0.9219 5.4623 0.8362
5.7224 2.8095 5.7224 1.5237 5.7224 1.3181 5.7224 1.173 5.7224 1.0639 5.7224 0.9962 5.7224 0.9209
5.9948 2.8095 5.9948 1.5398 5.9948 1.3592 5.9948 1.2311 5.9948 1.1477 5.9948 1.0971 5.9948 1.014
6.2803 2.8095 6.2803 1.8781 6.2803 1.6652 6.2803 1.521 6.2803 1.4188 6.2803 1.296 6.2803 1.1608
6.5793 4.1325 6.5793 2.4464 6.5793 2.0943 6.5793 1.9701 6.5793 1.8481 6.5793 1.6202 6.5793 1.3533
6.8926 6.2782 6.8926 3.4476 6.8926 2.9157 6.8926 2.5771 6.8926 2.3242 6.8926 1.9553 6.8926 1.5985
7.2208 7.071 7.2208 3.9889 7.2208 3.3741 7.2208 2.9088 7.2208 2.574 7.2208 2.0749 7.2208 1.7348
7.5646 7.6291 7.5646 4.009 7.5646 3.3741 7.5646 2.9088 7.5646 2.574 7.5646 2.0749 7.5646 1.8631
7.9248 7.6291 7.9248 4.009 7.9248 3.3741 7.9248 2.'9088 7.9248 2.574 7.9248 2.0749 7.9248 1.9214
8.3022 7.6291 8.3022 4.009 8.3022 3.3741 8.3022 2.9088 8.3022 2.574 8.3022 2.0749 8.3022 1.9214
8.6975 7.6291 8.6975 4.009 8.6975 3.3741 8.6975 2.9088 8.6975 2.574 8.6975 2.0749 8.6975 1.9214
9.1116 7.6291 9.1116 4.009 9.1116 3.3741 9.1116 2.9088 9.1116 2.574 9.1116 2.0749 9.1116 1.9214
9.5455 6.9952 9.5455 4.009 9.5455 3.3741 9.5455 2.9088 9.5455 2.574 9.5455 2.0749 9.5455 1.9214

10 6.4689 10 4.009 10 3.3741 10 2.9088 10 2.574 10 2.0749 10 1.8526
10.4762 6.4105 10.4762 4.009 10.4762 3.3741 10.4762 2.9088 10.4762 2.574 10.4762 2.0749 10.4762 1.7842
10.975 6.4105 10.975 3.797 10.975 3.014 10.975 2.4993 10.975 2.2427 10.975 1.8543 10.975 1.6473

11.4976 6.4105 11.4976 3.797 11.4976 3.014 11.4976 2.4993 11.4976 2.2427 11.4976 1.8543 11.4976 1.6473
12.045 6.4105 12.045 3.797 12.045 3.014 12.045 2.4993 12.045 2.1807 12.045 1.7772 12.045 1.6473

12.6186 6.4105 12.6186 3.3047 12.6186 2.7283 12.6186 2.3905 12.6186 2.1241 12.6186 1.7375 12.6186 1.6473
13.2194 6.4105 13.2194 3.3047 13.2194 2.7283 13.2194 2.3905 13.2194 2.1241 13.2194 1.7375 13.2194 1.6473
13.8489 5.3624 13.8489 3.3047 13.8489 2.7283 13.8489 2.3905 13.8489 2.1241 13.8489 1.7375 13.8489 1.6473
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24590-PTF-3PS-MEW-T0, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
14.5083 5.2089 14.5083 3.0577 14.5083 2.7038 14.5083 2.3905 14.5083 2.1241 14.5083 1.7375 14.5083 1.499
15.1991 2.6001 15.1991 2.2044 15.1991 2.0461 15.1991 1.9128 15.1991 1.7975 15.1991 1.6125 15.1991 1.4111
15.9228 1.7158 15.9228 1.5528 15.9228 1.4679 15.9228 1.3925 15.9228 1.3721 15.9228 1.3273 15.9228 1.2463

16.681 1.3631 16.681 1.1044 16.681 1.0991 16.681 1.0919 16.681 1.0806 16.681 1.0968 16.681 1.0873
17.4753 1.3631 17.4753 1.0709 17.4753 0.9973 17.4753 0.9668 17.4753 0.9748 17.4753 0.9835 17.4753 0.9822
18.3074 1.2052 18.3074 0.9593 18.3074 0.9349 18.3074 0.9287 18.3074 0.9263 18.3074 0.9227 18.3074 0.9152
19.1791 1.2052 19.1791 0.9546 19.1791 0.9171 19.1791 0.9012 19.1791 0.892 19.1791 0.8794 19.1791 0.8652
20.0923 1.0468 20.0923 0.9082 20.0923 0.877 20.0923 0.8587 20.0923 0.8483 20.0923 0.8361 20.0923 0.8209

21.049 0.9305 21.049 0.8595 21.049 0.8346 21.049 0.8182 21.049 0.8118 21.049 0.8052 21.049 0.7904
22.0513 0.9305 22.0513 0.8595 22.0513 0.8346 22.0513 0.8182 22.0513 0.8064 22.0513 0.7893 22.0513 0.7707
23.1013 0.8414 23.1013 0.7957 23.1013 0.7868 23.1013 0.7792 23.1013 0.7723 23.1013 0.7604 23.1013 0.7461
24.2013 0.7635 24.2013 0.732 24.2013 0.7297 24.2013 0.7289 24.2013 0.728 24.2013 0.7252 24.2013 0.7189
25.3536 0.7411 25.3536 0.7066 25.3536 0.6973 25.3536 0.6989 25.3536 0.6998 25.3536 0.6998 25.3536 0.697
26.5609 0.7411 26.5609 0.7066 26.5609 0.6937 26.5609 0.6923 26.5609 0.6904 26.5609 0.6865 26.5609 0.6811
27.8256 0.7411 27.8256 0.7066 27.8256 0.6937 27.8256 0.6855 27.8256 0.6799 27.8256 0.6725 27.8256 0.6657
29.1505 0.6389 29.1505 0.6472 29.1505 0.6502 29.1505 0.6516 29.1505 0.6519 29.1505 0.651 29.1505 0.6485
30.5386 0.6276 30.5386 0.6295 30.5386 0.6307 30.5386 0.6316 30.5386 0.6323 30.5386 0.6331 30.5386 0.6329
31.9927 0.6179 31.9927 0.6186 31.9927 0.6191 31.9927 0.6195 31.9927 0.6199 31.9927 0.6204 31.9927 0.6205

33.516 0.6093 33.516 0.6097 33.516 0.6099 33.516 0.6101 33.516 0.6102 33.516 0.6105 33.516 0.6106
35.1119 0.6017 35.1119 0.6019 35.1119 0.602 35.1119 0.6021 35.1119 0.6022 35.1119 0.6023 35.1119 0.6023
36.7838 0.5949 36.7838 0.595 36.7838 0.5951 36.7838 0.5951 36.7838 0.5952 36.7838 0.5952 36.7838 0.5952
38.5353 0.5889 38.5353 0.5889 38.5353 0.589 38.5353 0.589 38.5353 0.589 38.5353 0.589 38.5353 0.589
40.3702 0.5835 40.3702 0.5835 40.3702 0.5835 40.3702 0.5836 40.3702 0.5836 40.3702 0.5836 40.3702 0.5835
42.2924 0.5787 42.2924 0.5787 42.2924 0.5787 42.2924 0.5787 42.2924 0.5787 42.2924 0.5787 42.2924 0.5787
44.3062 0.5743 44.3062 0.5743 44.3062 0.5743 44.3062 0.5743 44.3062 0.5743 44.3062 0.5743 44.3062 0.5743
46.4159 0.5703 46.4159 0.5703 46.4159 0.5703 46.4159 0.5703 46.4159 0.5703 46.4159 0.5703 46.4159 0.5703

48.626 0.5667 48.626 0.5667 48.626 0.5667 48.626 0.5667 48.626 0.5667 48.626 0.5667 48.626 0.5667
50.9414 0.5634 50.9414 0.5634 50.9414 0.5634 50.9414 0.5634 50.9414 0.5634 50.9414 0.5634 50.9414 0.5635
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RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-SI5T-00005, Rev. OB

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEVV-TO Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
S_PTWW067.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 67
SLAB-WALL JOINT East-West Responses
Elevation 0 ft.
Line 12.5 & H

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
0.1098 0.0314 0.1098 0.0288 0.1098 0.0275 0.1098 0.0267 0.1098 0.026 0.1098 0.0247 0.1098 0.0231

0.115 0.0358 0.115 0.033 0.115 0.0314 0.115 0.03 0.115 0.0289 0.115 0.0273 0.115 0.0253
0.1204 0.041 0.1204 0.0382 0.1204 0.0366 0.1204 0.0352 0.1204 0.0339 0.1204 0.0316 0.1204 0.0287
0.1262 0.0459 0.1262 0.0426 0.1262 0.0406 0.1262 0.0389 0.1262 0.0372 0.1262 0.0344 0.1262 0.0311
0.1322 0.0488 0.1322 0.0442 0.1322 0.0421 0.1322 0.0402 0.1322 0.0385 0.1322 0.0355 0.1322 0.032
0.1385 0.0518 0.1385 0.0463 0.1385 0.0431 0.1385 0.0402 0.1385 0.0385 0.1385 0.0355 0.1385 0.032
0.1451 0.0518 0.1451 0.0463 0.1451 0.0431 0.1451 0.0402 0.1451 0.0385 0.1451 0.0355 0.1451 0.032
0.152 0.0518 0.152 0.0463 0.152 0.0431 0.152 0.0402 0.152 0.0385 0.152 0.0355 0.152 0.032

0.1592 0.0518 0.1592 0.0463 0.1592 0.0431 0.1592 0.0402 0.1592 0.0385 0.1592 0.0355 0.1592 0.0322
0.1668 0.0518 0.1668 0.0463 0.1668 0.0431 0.1668 0.0402 0.1668 0.0385 0.1668 0.0361 0.1668 0.0348
0.1748 0.0518 0.1748 0.0463 0.1748 0.0431 0.1748 0.041 0.1748 0.0403 0.1748 0.0392 0.1748 0.0375
0.1831 0.0518 0.1831 0.0463 0.1831 0.0454 0.1831 0.0446 0.1831 0.0438 0.1831 0.0424 0.1831 0.0402
0.1918 0.0521 0.1918 0.0504 0.1918 0.0494 0.1918 0.0484 0.1918 0.0474 0.1918 0.0455 0.1918 0.0433
0.2009 0.0569 0.2009 0.0549 0.2009 0.0536 0.2009 0.0524 0.2009 0.0513 0.2009 0.0494 0.2009 0.0471
0.2105 0.0707 0.2105 0.06 0.2105 0.0585 0.2105 0.0572 0.2105 0.056 0.2105 0.0538 0.2105 0.0513
0.2205 0.0909 0.2205 0.0714 0.2205 0.0642 0.2205 0.0623 0.2205 0.0608 0.2205 0.0584 0.2205 0.0554

0.231 0.1078 0.231 0.0906 0.231 0.0813 0.231 0.0735 0.231 0.0671 0.231 0.0628 0.231 0.0589
0.242 0.1194 0.242 0.0991 0.242 0.0883 0.242 0.0791 0.242 0.0714 0.242 0.0663 0.242 0.0617

0.2535 0.12 0.2535 0.0991 0.2535 0.0883 0.2535 0.0796 0.2535 0.0755 0.2535 0.069 0.2535 0.0654
0.2656 0.12 0.2656 0.0991 0.2656 0.0922 0.2656 0.0879 0.2656 0.0839 0.2656 0.0769 0.2656 0.0684
0.2783 0.1252 0.2783 0.1094 0.2783 0.1006 0.2783 0.0949 0.2783 0.0907 0.2783 0.0832 0.2783 0.0751
0.2915 0.1421 0.2915 0.1244 0.2915 0.1145 0.2915 0.1057 0.2915 0.0979 0.2915 0.0883 0.2915 0.0805
0.3054 0.1421 0.3054 0.1244 0.3054 0.115 0.3054 0.1067 0.3054 0.0994 0.3054 0.0903 0.3054 0.0832
0.3199 0.1421 0.3199 0.1244 0.3199 0.115 0.3199 0.1067 0.3199 0.0994 0.3199 0.0903 0.3199 0.0837
0.3352 0.1707 0.3352 0.1342 0.3352 0.1178 0.3352 0.1067 0.3352 0.0994 0.3352 0.0903 0.3352 0.0837
0.3511 0.2169 0.3511 0.1627 0.3511 0.1366 0.3511 0.1164 0.3511 0.107 0.3511 0.0922 0.3511 0.0837
0.3678 0.2396 0.3678 0.1754 0.3678 0.1523 0.3678 0.1387 0.3678 0.1269 0.3678 0.1073 0.3678 0.0882
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0.3853 0.2396 0.3853 0.1799 0.3853 0.1618 0.3853 0.1463 0.3853 0.1331 0.3853 0.112 0.3853 0.0944
0.4037 0.2396 0.4037 0.1842 0.4037 0.164 0.4037 0.1472 0.4037 0.1332 0.4037 0.1155 0.4037 0.0992
0.4229 0.2396 0.4229 0.1842 0.4229 0.164 0.4229 0.1495 0.4229 0.1381 0.4229 0.1214 0.4229 0.1046
0.4431 0.2688 0.4431 0.1868 0.4431 0.1709 0.4431 0.1568 0.4431 0.1442 0.4431 0.1234 0.4431 0.1046
0.4642 0.2688 0.4642 0.1954 0.4642 0.1781 0.4642 0.1629 0.4642 0.1495 0.4642 0.1272 0.4642 0.1151
0.4863 0.2688 0.4863 0.2037 0.4863 0.1784 0.4863 0.1629 0.4863 0.1495 0.4863 0.1378 0.4863 0.1308
0.5094 0.3911 0.5094 0.2791 0.5094 0.2331 0.5094 0.2001 0.5094 0.1754 0.5094 0.1572 0.5094 0.1456
0.5337 0.4951 0.5337 0.3445 0.5337 0.2811 0.5337 0.237 0.5337 0.2102 0.5337 0.174 0.5337 0.1562
0.5591 0.4951 0.5591 0.3445 0.5591 0.2811 0.5591 0.237 0.5591 0.2161 0.5591 0.1886 0.5591 0.1586
0.5857 0.4951 0.5857 0.3445 0.5857 0.2811 0.5857 0.237 0.5857 0.2161 0.5857 0.1886 0.5857 0.1672
0.6136 0.4951 0.6136 0.3445 0.6136 0.2835 0.6136 0.2579 0.6136 0.2376 0.6136 0.2068 0.6136 0.1755
0.6428 0.5081 0.6428 0.3704 0.6428 0.3158 0.6428 0.2788 0.6428 0.2506 0.6428 0.2109 0.6428 0.1755
0.6734 0.5081 0.6734 0.3704 0.6734 0.3214 0.6734 0.2929 0.6734 0.2694 0.6734 0.2332 0.6734 0.1957
0.7055 0.5081 0.7055 0.3704 0.7055 0.3214 0.7055 0.2929 0.7055 0.2694 0.7055 0.2332 0.7055 0.2068
0.7391 0.5081 0.7391 0.3704 0.7391 0.3214 0.7391 0.2929 0.7391 0.2694 0.7391 0.2359 0.7391 0.2145
0.7743 0.5246 0.7743 0.3867 0.7743 0.3352 0.7743 0.2967 0.7743 0.2757 0.7743 0.2494 0.7743 0.2264
0.8111 0.5776 0.8111 0.3867 0.8111 0.3456 0.8111 0.3215 0.8111 0.3045 0.8111 0.2755 0.8111 0.2408
0.8497 0.5776 0.8497 0.444 0.8497 0.3988 0.8497 0.3642 0.8497 0.3363 0.8497 0.2936 0.8497 0.2491
0.8902 0.5776 0.8902 0.444 0.8902 0.3988 0.8902 0.3642 0.8902 0.3363 0.8902 0.2936 0.8902 0.2491
0.9326 0.8877 0.9326 0.5975 0.9326 0.4991 0.9326 0.4325 0.9326 0.3845 0.9326 0.3203 0.9326 0.2634

0.977 0.8877 0.977 0.5975 0.977 0.4991 0.977 0.4459 0.977 0.4011 0.977 0.3342 0.977 0.2792
1.0235 0.8877 1.0235 0.5975 1.0235 0.4991 1.0235 0.4459 1.0235 0.4011 1.0235 0.3491 1.0235 0.3012
1.0723 0.8877 1.0723 0.6 1.0723 0.5421 1.0723 0.5019 1.0723 0.4672 1.0723 0.4115 1.0723 0.3515
1.1233 1.0436 1.1233 0.6796 1.1233 0.5961 1.1233 0.5493 1.1233 0.5076 1.1233 0.454 1.1233 0.393
1.1768 1.0436 1.1768 0.6796 1.1768 0.5966 1.1768 0.5564 1.1768 0.5218 1.1768 0.4787 1.1768 0.424
1.2328 1.0436 1.2328 0.7363 1.2328 0.6543 1.2328 0.5857 1.2328 0.5418 1.2328 0.503 1.2328 0.452
1.2916 1.0436 1.2916 0.8733 1.2916 0.7423 1.2916 0.6374 1.2916 0.5853 1.2916 0.5346 1.2916 0.4807
1.353 1.1657 1.353 0.9454 1.353 0.8025 1.353 0.6903 1.353 0.6111 1.353 0.5663 1.353 0.5097

1.4175 1.2899 1.4175 0.9454 1.4175 0.8025 1.4175 0.6903 1.4175 0.6337 1.4175 0.5919 1.4175 0.5357
1.485 1.2899 1.485 0.9454 1.485 0.8025 1.485 0.6903 1.485 0.6584 1.485 0.617 1.485 0.5609

1.5557 1.2945 1.5557 0.9454 1.5557 0.8025 1.5557 0.7243 1.5557 0.696 1.5557 0.6469 1.5557 0.584
1.6298 1.5963 1.6298 0.9746 1.6298 0.8489 1.6298 0.7751 1.6298 0.7218 1.6298 0.6683 1.6298 0.604
1.7074 1.5963 1.7074 0.9746 1.7074 0.8647 1.7074 0.8015 1.7074 0.7551 1.7074 0.6813 1.7074 0.6226
1.7887 1.939 1.7887 1.1073 1.7887 1.0689 1.7887 0.93 1.7887 0.8319 1.7887 0.7035 1.7887 0.6419
1.8738 1.939 1.8738 1.1073 1.8738 1.0689 1.8738 0.93 1.8738 0.8319 1.8738 0.7304 1.8738 0.6589
1.963 1.939 1.963 1.1073 1.963 1.0689 1.963 0.93 1.963 0.8319 1.963 0.7451 1.963 0.671

2.0565 1.939 2.0565 1.1073 2.0565 1.0689 2.0565 0.93 2.0565 0.8319 2.0565 0.7593 2.0565 0.6798
2.1544 1.939 2.1544 1.1073 2.1544 1.0689 2.1544 0.93 2.1544 0.8543 2.1544 0.771 2.1544 0.6798
2.257 1.6562 2.257 1.1073 2.257 1.0689 2.257 0.93 2.257 0.8543 2.257 0.771 2.257 0.6798
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2.3645 1.6562 2.3645 1.1073 2.3645 1.0689 2.3645 0.93 2.3645 0.8543 2.3645 0.771 2.3645 0.798
2.4771 1.6073 2.4771 1.127 2.4771 1.0689 2.4771 0.93 2.4771 0.8543 2.4771 0.771 2.4771 0.6798

2.595 1.6073 2.595 1.127 2.595 1.0689 2.595 0.93 2.595 0.8543 2.595 0.771 2.595 0.6948
2.7186 1.6073 2.7186 1.127 2.7186 1.0689 2.7186 0.93 2.7186 0.8543 2.7186 0.775 2.7186 0.7152

2.848 1.6038 2.848 1.127 2.848 1.0689 2.848 0.93 2.848 0.8559 2.848 0.7972 2.848 0.7309
2.9836 1.5188 2.9836 1.127 2.9836 1.0689 2.9836 0.93 2.9836 0.8559 2.9836 0.7972 2.9836 0.7343
3.1257 1.4997 3.1257 1.127 3.1257 1.0689 3.1257 0.93 3.1257 0.8559 3.1257 0.7972 3.1257 0.7358
3.2745 1.4997 3.2745 1.1771 3.2745 1.0689 3.2745 0.9489 3.2745 0.8559 3.2745 0.7972 3.2745 0.7415
3.4305 1.6477 3.4305 1.2287 3.4305 1.0843 3.4305 0.9715 3.4305 0.8786 3.4305 0.8056 3.4305 0.7439
3.5938 1.729 3.5938 1.2287 3.5938 1.0843 3.5938 0.9715 3.5938 0.8786 3.5938 0.8201 3.5938 0.7521
3.7649 1.729 3.7649 1.2287 3.7649 1.0843 3.7649 0.9715 3.7649 0.8786 3.7649 0.8201 3.7649 0.7521
3.9442 1.729 3.9442 1.2287 3.9442 1.0843 3.9442 0.9715 3.9442 0.8786 3.9442 0.8201 3,9442 0.7521
4.132 1.729 4.132 1.2287 4.132 1.0843 4.132 0.9715 4.132 0.8786 4.132 0.8201 4.132 0.7521

4.3288 1.729 4.3288 1.2287 4.3288 1.0843 4.3288 0.9715 4.3288 0.8786 4.3288 0.8201 4.3288 0.7521
4.5349 1.729 4.5349 1.2287 4.5349 1.0843 4.5349 0.9715 4.5349 0.9034 4.5349 0.8114 4.5349 0.7477
4.7508 1.729 4.7508 1.2287 4.7508 1.0843 4.7508 0.9715 4.7508 0.9034 4.7508 0.8028 4.7508 0.7348
4.977 1.729 4.977 1.1517 4.977 1.0607 4.977 0.9698 4.977 0.9034 4.977 0.8028 4.977 0.7272
5.214 1.729 5.214 1.1517 5.214 1.0607 5.214 0.9698 5.214 0.9034 5.214 0.8028 5.214 0.7183

5.4623 1.5947 5.4623 1.0863 5.4623 1.0607 5.4623 0.9698 5.4623 0.9034 5.4623 0.8028 5.4623 0.7033
5.7224 1.5947 5.7224 1.0863 5.7224 1.0607 5.7224 0.9582 5.7224 0.8798 5.7224 0.767 5.7224 0.6597
5.9948 1.2803 5.9948 0.866 5.9948 0.8444 5.9948 0.8127 5.9948 0.7784 5.9948 0.714 5.9948 0.6374
6.2803 1.0548 6.2803 0.8195 6.2803 0.7776 6.2803 0.744 6.2803 0.7149 6.2803 0.6643 6.2803 0.6028
6.5793 1.0548 6.5793 0.7923 6.5793 0.7225 6.5793 0.6735 6.5793 0.6523 6.5793 0.6139 6.5793 0.5669
6.8926 1.0548 6.8926 0.6827 6.8926 0.6543 6.8926 0.635 6.8926 0.6133 6.8926 0.5713 6.8926 0.5194
7.2208 1.0548 7.2208 0.6827 7.2208 0.6434 7.2208 0.6137 7.2208 0.5893 7.2208 0.5492 7.2208 0.5024
7.5646 1.0548 7.5646 0.643 7.5646 0.5993 7.5646 0.5643 7.5646 0.5464 7.5646 0.5145 7.5646 0.476
7.9248 1.0548 7.9248 0.6 7.9248 0.5525 7.9248 0.5251 7.9248 0.5059 7.9248 0.4766 7.9248 0.444
8.3022 0.6638 8.3022 0.4935 8.3022 0.453 8.3022 0.4489 8.3022 0.4419 8.3022 0.4251 8.3022 0.4054
8.6975 0.6605 8.6975 0.4805 8.6975 0.4345 8.6975 0.413 8.6975 0.3975 8.6975 0.3855 8.6975 0.3723
9.1116 0.6123 9.1116 0.4662 9.1116 0.4277 9.1116 0.403 9.1116 0.3873 9.1116 0.3764 9.1116 0.3684
9.5455 0.5564 9.5455 0.4662 9.5455 0.4277 9.5455 0.403 9.5455 0.3873 9.5455 0.3716 9.5455 0.3649

10 0.5166 10 0.4371 10 0.4088 10 0.3922 10 0.3815 10 0.3716 10 0.3633
10.4762 0.4998 10.4762 0.4371 10.4762 0.4088 10.4762 0.3922 10.4762 0.3812 10.4762 0.37 10.4762 0.3633
10.975 0.5011 10.975 0.4371 10.975 0.4088 10.975 0.3922 10.975 0.3812 10.975 0.37 10.975 0.3633

11.4976 0.5346 11.4976 0.4371 11.4976 0.4088 11.4976 0.3922 11.4976 0.3812 11.4976 0.3678 11.4976 0.3593
12.045 0.5346 12.045 0.4371 12.045 0.4088 12.045 0.3922 12.045 0.3812 12.045 0.3678 12.045 0.3575

12.6186 0.5346 12.6186 0.4371 12.6186 0.4088 12.6186 0.3922 12.6186 0.3812 12.6186 0.3678 12.6186 0.3575
13.2194 0.5346 13.2194 0.4371 13.2194 0.4088 13.2194 0.3922 13.2194 0.3812 13.2194 0.3678 13.2194 0.3575
13.8489 0.6983 13.8489 0.4371 13.8489 0.4088 13.8489 0.3922 13.8489 0.38121 13.8489 0.3678 13.8489 0.35751
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S-PTWW067.grf
24590-GO4B-F00019 Rev 4 (1/17/2006) Page J-65

Ref: 24590-WTP-3PD-GO4B-00049



RPP-WTP Pretrealnt Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

24590-PTF-3PS-MEW-T0 Rev. 4
Cesium Nitric A covery

Forced Circulation Vacuum Evapo System

Figure 68
SLAB-WALL JOINT North-South Responses
Elevation 0 ft.
Line 12.5 & H

- 0.5% Damping
-- 2% Damping
-- 3% Damping
-- 4% Damping

-- 5% Damping
-- 7% Damping
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
SPTWW068.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB
Frequency (cps)
Spectral Acceleration (g)
Figure 68
SLAB-WALL JOINT North-South Responses
Elevation 0 ft.
Line 12.5 & H

Damping 0.50% Damping 2% Damping 3% Damping 4% Damping 5% Damping 7% Damping 10%
Freg. Accel. Freq. Accel. Freg. Accel. Freg. Accel. Freg. Accel. Frog. Accel. Freq. Accel.
0.1098 0.0456 0.1098 0.0394 0.1098 0.0365 0.1098 0.0343 0.1098 0.0327 0.1098 0.0305 0.1098 0.028
0.115 0.0555 0.115 0.0492 0.115 0.0464 0.115 0.0438 0.115 0.0416 0.115 0.0378 0.115 0.0332

0.1204 0.0647 0.1204 0.058 0.1204 0.0542 0.1204 0.0508 0.1204 0.0478 0.1204 0.0424 0.1204 0.036
0.1262 0.0719 0.1262 0.0617 0.1262 0.0571 0.1262 0.0532 0.1262 0.0497 0.1262 0.0437 0.1262 0.0378
0.1322 0.0761 0.1322 0.0652 0.1322 0.06 0.1322 0.0561 0.1322 0.0525 0.1322 0.0466 0.1322 0.0398
0.1385 0.0785 0.1385 0.0671 0.1385 0.0608 0.1385 0.0561 0.1385 0.0525 0.1385 0.0466 0.1385 0.0398
0.1451 0.0789 0.1451 0.0676 0.1451 0.0612 0.1451 0.0561 0.1451 0.0525 0.1451 0.0466 0.1451 0.0407

0.152 0.0789 0.152 0.0676 0.152 0.0612 0.152 0.0564 0.152 0.0534 0.152 0.0482 0.152 0.0426
0.1592 0.0789 0.1592 0.0676 0.1592 0.0612 0.1592 0.0564 0.1592 0.0534 0.1592 0.0482 0.1592 0.0435
0.1668 0.0789 0.1668 0.0676 0.1668 0.0612 0.1668 0.0564 0.1668 0.0534 0.1668 0.0482 0.1668 0.0435
0.1748 0.0789 0.1748 0.0676 0.1748 0.0612 0.1748 0.0564 0.1748 0.0534 0.1748 0.0482 0.1748 0.0435
0.1831 0.0789 0.1831 0.0676 0.1831 0.0612 0.1831 0.0564 0.1831 0.0534 0.1831 0.0482 0.1831 0.0435
0.1918 0.0789 0.1918 0.0676 0.1918 0.0612 0.1918 0.0562 0.1918 0.0532 0.1918 0.048 0.1918 0.0435
0.2009 0.0789 0.2009 0.0676 0.2009 0.0612 0.2009 0.0562 0.2009 0.0532 0.2009 0.0478 0.2009 0.0435
0.2105 0.0734 0.2105 0.0632 0.2105 0.0596 0.2105 0.0562 0.2105 0.0532 0.2105 0.049 0.2105 0.0468
0.2205 0.0683 0.2205 0.0622 0.2205 0.0587 0.2205 0.0559 0.2205 0.0547 0.2205 0.0527 0.2205 0.0501

0.231 0.0647 0.231 0.0623 0.231 0.0609 0.231 0.0595 0.231 0.0583 0.231 0.056 0.231 0.0532
0.242 0.0759 0.242 0.0684 0.242 0.0646 0.242 0.0627 0.242 0.0614 0.242 0.0589 0.242 0.0561

0.2535 0.1097 0.2535 0.0914 0.2535 0.0822 0.2535 0.0748 0.2535 0.069 0.2535 0.0615 0.2535 0.0585
0.2656 0.1215 0.2656 0.0949 0.2656 0.0825 0.2656 0.0748 0.2656 0.069 0.2656 0.0636 0.2656 0.0602
0.2783 0.1215 0.2783 0.0949 0.2783 0.0825 0.2783 0.0776 0.2783 0.0734 0.2783 0.0664 0.2783 0.0612
0.2915 0.1215 0.2915 0.1001 0.2915 0.0932 0.2915 0.0871 0.2915 0.0817 0.2915 0.0726 0.2915 0.0624
0.3054 0.1358 0.3054 0.1179 0.3054 0.1078 0.3054 0.099 0.3054 0.0914 0.3054 0.0795 0.3054 0.0671
0.3199 0.164 0.3199 0.1266 0.3199 0.1152 0.3199 0.1054 0.3199 0.097 0.3199 0.0837 0.3199 0.0716
0.3352 0.1864 0.3352 0.1319 0.3352 0.1152 0.3352 0.1054 0.3352 0.097 0.3352 0.0843 0.3352 0.0745
0.3511 0.2149 0.3511 0.1624 0.3511 0.1375 0.3511 0.1182 0.3511 0.1047 0.3511 0.0907 0.3511 0.0762
0.3678 0.2149 0.3678 0.1624 0.3678 0.1375 0.3678 0.1252 0.3678 0.1164 0.3678 0.104 0.3678 0.09
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24590-PTF-3PS-MEVV-T0 ev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator SystemI 0.385310.1141 0.38531 0.09861
0.40371 0.11441 0.40371 0.10041
0.4229 0.11441 0.42291 0.1004]
0.4431 011841 0.44314 0.1069J

U.QQ3 Il U.sfte-u I~7J I~ I ~ 1. 0.36 0.64 0.116 ____

0.4642 0.3426 0.4642 0.2319 0.46421 0.1921 0.4642 0.1724 0.442 0.1573 0.4642 0.31 .44 lb

0.4863 0.3426 0.4863 0.2319 0.4863 0.1921 0.4863 0.1742 0.4863 0.1618 0.4863 0.1445 0.4863 0.1231

0.5094 0.3426 0.5094 0.2319 0.5094 0.1986 0.5094 0.1844 0.5094 0.1729 0.5094 0.1523 0.5094 0.1276

0.5337 0.3621 0.5337 0.2644 0.5337 0.2284 0.5337 0.2033 0.5337 0.1829 0.5337 0.1523 0.5337 0.1276

055 0.3621 0.5591 0.2742 0.5591 0.238 0.5591 0.2093 0.5591 0.1863 0.5591 0.1548 0.5591 0.1353

0.5857 0.3621 0.5857 0.2791 0.5857 0.2469 0.5857 0.2206 0.5857 0.1991 0.5857 0.1715 0.5857 0.1521

0.6136 0.3621 0.6136 0.2791 0.6136 0.2469 0.6136 0.2206 0.6136 0.1993 0.6136 0.1818 0.6136 0.1615

0.6428 0.3694 0.6428 0.2791 0.6428 0.2469 0.6428 0.2213 0.6428 0.2086 0.6428 0.1933 0.6428 0.1748

0.6734 0.3694 0.6734 0.2906 0.6734 0.2657 0.6734 0.2429 0.6734 0.2288 0.6734 0.2108 0.6734 0.1877

0.7055 0.4317 0.7055 0.3543 0.7055 0.3133 0.7055 0.279 0.7055 0.2569 0.7055 0.2257 0.7055 0.1944

0.7391 0.5134 0.7391 0.4029 0.7391 0.3524 0.7391 0.3115 0.7391 0.278 0.7391 0.2281 . , 7391 0.1944

0.7743 0.5998 0.7743 0.4518 0.7743 0.3831 0.7743 0.331 0.7743 0.2909 0.7743 0.2351 0.7743 0.2186

0.8111 0.7728 0.8111 0.458 0.81111 0.3831 0.8111 0.331 0. 8111f 0.29091 0.8111 0.2586 0.8111 0.2434

0.8497 0.7728 0.8497 0.458 0.8497 0.3831 0.8497 0.3436 0.8497 0.3138 0.8497 0.2842 0.8497 0.2671

0.8902 0.7728 0.8902 0.4658 0.89021 0.388 0.8902 0.3627 0.8902 0.3375 0.8902 0.3097 0.8902 0.2901

0.9326 0.9974 0.9326 0.5856 0.9326 0.4664 0.9326 0.3986 0.9326 0.3523 0.9326 0.3345 0.9326 0.3123

0.977 0.9974 0.977 0.5962 0.977 0.5269 0.977 0.1456 0.977 0.3864 0.977 0.3568 0.977 0.3322

1.0235 0.9974 1.0235 0.5962 1.0235 0.5269 1.0235 0.4456 1.0235 0.3963 1.0235 0.375 1.0235 0.3489

1.0723 0.9974 1.0723 0.5962 1.0723 0.5269 1.0723 0.4578 1.0723 0.4362 1.0723 0.3969 1.0723 0.362

1.1233 1.022 1.1233 0.6338 1.1233 0.5306 1.1233 0.5028 1.1233 0.4775 1.1233 0.432 1.1233 0.3768

1.1768 1.022 1.1768 0.6338 1.1768 0.6129 1.1768 0.5399 1.1768 0.5088 1.1768 0.4574 1.1768 0.3977

1.2328 1.022 1.2328 0.6338 1.2328 0.6129 1.2328 0.5399 1.2328 0.5088 1.2328 0.4606 1.2328 0.4062

1.2916 1.022 1.2916 0.8562 1.2916. 0.7174 1.2916 0.624 12916 0.55641 1.2916 0.4677 1.2916 0.4071

1.353 1.022 1.353 0.9365 1,353 0.781 1.353 0.6757 1.353 0.6023 1.353 0.5084 1.353 0.4311

1.4175 1.0636 1.4175 0.9365 1.417 0.8087 1.4175 0.6853 1.4175 0.6424 1.4175 0.5953 1.4175 0.4919

1.485 1.2052 1.485 0.988 -1.485 0.8866 1.485 0.6853 1.485 0.6424 __1.485 0.6264 1.485 0.511

1.5557 1.4673 1.5557 1.0882 1.5557 0.8988 1.5557 0.6853 1.5557 0.6427 1.5557 0.6264 1.5557 0.5133

1.6298 1~.4673 -1.6298 1.0882 1.6298 0.8988 1.6298 0.7781 1.6 -298 0.72051 1.6298 0.6315 1.6298 0.5443

1.7074 1.4673 1.7074 1.0882 1.7074 0.9509 .1.7074 0.8465 1.7074 0.78181 1.7074 0.6721 1.7074 0.5582

1.7887 1.9337 1.7887 1.1866 1.7887 1.0454 1.7887 0.9314 1.7887 0.83431 1.7887 0.6827 1.7887 0.5914

1.8738 1.9337 1.8738 1.1866 1.8738 1.0454 1.8738 0.9314 1.8738 0.83431 1.8738 0.6909 1.8738 0.19

1.963 1.9337 1.963 1.2264 1.963[ 1.0454 1.963 0.9314 1.963 0.8343 1.9631 0.7213 1.963 0.44

2.05651 1.9337 2.0565 1.2264 2.05651 1.0454 2.0565 0.9314 2.0565 0.8343 2.0565 0.7554 2.0565 0.6649

2.1544 1.9337i 2.1544, 1.2264 2.15441 1.04541 2.1544 0.9314 2.1544 0.8343 2.1544 0.7745 2.1544 0,6753

2.5 .56 2.2571 1.2264 2.2571 1.01891 2.2571 0.91971 2.2571 0.8328 2.257 0.78761 2.2571 0.6753
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

2.3645 1.6526 2.3645 1.2264 2.3645 0.9027 2.3645 0.8216 2.3645 0.8042 2.3645 0.7876 2.3645 0.6753

2.4771 1.4968 2.4771 1.1813 2.4771 0.9027 2.4771 0.8216 2.4771 0.8042 2.4771 0.7876 2.4771 0.6753

2.595 1.4968 2.595 1.1813 2.5951 0.9027 2.595 0.8216 2.595 0.8042 2.595 0.7876 2.595 0.6753

2.7186 1.5785 2.7186 1.1813 2.7186 0.9027 2.7186 0.8216 2.7186 0.8042 2.7186 0.7876 2.7186 0.6751

2.848 1.5785 2.848 1.1813 2.848 0.9027 2.848 0.8216 2.848 0.8042 2.848' 0.771 2.848 0.6514

2.9836 1.5785 2.9836 1.0072 2.9836 0.9027 2.9836 0.8216 2.9836 0.7681 2.9836 0.6806 2.9836 0.5889

3.1257 1.5785 3.1257 0.9135 3.1257 0.7834 3.1257 0.7396 3.1257 0.7002 3.1257 0.6334 3.1257 0.5581

3.2745 1.5785 .2745 0.8453 3.2745 0.7676 3.2745 0.706 3.2745 0.6569 3.2745 0.5846 3.2745 0.5121

3.4305 1.0503 3.4305 0.7273 3.43051 0.6584 3.4305 0.61 05 3.4305 0.5739 3.4305 0.5184 3.4305 0.4584

3.5938 1.0648 3.5938 0.7273 3.5938 0.6584 3.5938 0.6105 3.5938 0.5739 3.5938 0.5184 3.5938 0.4584

3.7649 1.0648 3.7649 0.7273 3.7649 0.6584 3.7649 0.6105 3.7649 0.5739 3.7649 0.5184 3.7442 0.4584

3.9442 1.0648 3.9442 0.7273 3.9442 0.6584 3.9W2 0.6105 3.9442 0.5739 3.9442 0.5184 39442 0.4584

4.132 1.0648 4.132 0.7273 4.132 0.6584 4.132 0.6105 4.132 0.5739 4.1321 0.5204 4.132 0.4587

4.3288 1.0648 4.3288 0.7521 4.3288 0.6945 4.3288 0.6539 4.3288 0.6178 4.3288 0.5556 4.3288 0.4808

4.5349 1.0648 4.5349 0.7892 4.5349 0.6979 4.5349 0.6817 4.5349 0.6537 4.5349 0.5747 4.5349 0.4858

4.7508 1.3052 4.7508 0.7892 4.7508 0.6979 4.7508 0.6817 4.7508 0.6702 4.7508 0.5747 4.7508 0.4858

4.977 1.3052 4.977 0.7892 4.977 0.6979 4.977 0.6817 4.977 0.6702 4.977 0.5747 4.977 0.4858

5.214 1.3052 5.214 0.7892 5.214 0.6979 5.214 0.6817 5.214 0.6702 5.214 0.5747 5.214 0.4858

5.4623 1.3052 5.4623 0.7892 5.4623 0.6979 5.4623 0.6817 5.4623 0.6702 5.4623 0.5747 5.4623 0.4858

5.7224 1.5193 5.7224 0.7892 5.7224 0.6979 5.7224 0.6817 5.7224 0.6702 5.7224 0.568 5.7224 0.4651

5.9948 1.51 93 5.9948 0.7892 5.9948 0.6979 5.9948[ 0.6817 5.9948 0.6343. 5.9948 0.5423 .5.9948 0.4627

6.2803 1.5193 6.2803 0.7477 6.2803 0.6873 6.2803 0.6133 6.2803 0.5671 6.2803 0.5154 6.2803 0.4687

6.5793 1.5193 6.5793 0.7477 6.5793 0.6873 6.5793 0.6133 6.5793 0.5619 6.5793 0.5154 6.5793 0.4777

6.8926 1.5193 6.8926 0.7477 6.8926 0.6832 6.8926 0.6059 6.8926 0.5619 6.8926 0.5081 6.8926 0.4777

7.2208 1.5193 7.2208 0.7477 7.2208 0.6832 7.2208 0.6059 7.2208 0.5619 7.2208 0.5081 7.2208 0.4777

7.5646 1.51 93 7.5646 0.7477 7.5646 0.6832 7.5646 0.5969 7.5646 0.5534 7.5646 0.5081 7,5646 0.4777

7.9248 1.5193 7.9248 0.7477 7.9248 0.6832 7.9248 0.5857 7.9248 0.5403 7.9248 0.5081 7.9248 0.4777

8.3022 1.2327 8.3022 0.6751 8.3022 0.5995 8.3022 0.5656 8.3022 0.5394 8.3022 0.508 8.3022 0.4774

8.6975 0.9775 8.6975 0.6751 8.6975 0.5995 8.6975 0.5656 8.6975 0.5394 8.6975 0.5041 8.6975 0.4735

9.1116 0.9295 9.1116 0.5846 9.1116 0.5348 9.1116 0.5193 9.1116 0.5065 9.1116 0.4867 9.1116 0.4695

9.5455 0.823 9.5455 0.5551 9.5455 0.5348 9.5455 0.5193 9.5455 0.5065 9.5455 0.4859 9.5455 0.4651

10___ 0.74 10 .555 101 0.5348 10 0.5193 10 0.5065 .10 0.4859 10 0.4651

r10.4762 0.742 10.4762 0.5551 10.4762 0.5348 10.4762 0.5193 10.4762 0.5065 10.4762 0.4855 10.4762 0.4609

10.975 0.742 10.975 0.5121 10.975 0.5044 10.975 0.4954 10.975 0.4859 10.975 0.4687 10.975 0.4468

11.4976 0.7067 11.4976 0.5121 11.4976 0.4824 11.4976 0.4755 11.4976 0.4693 11.4976 0.4577 11.4976 0.4423

12.045 0.7067 12.045 0.5026 12.045 0.4753 12.045 0.4651 12.045 0.4586 12045 0.449 12.045 0.436

12.6186 0.7067 12.6186 0.4664 12.6186 0.4572 12.6186 0.4527 12.6186 0.4481 12.6186 0.4393 12.6186 0.4274

13.2194 0.7067 13.2194 0.4531 13 .2 194  0.4433 13.2194 0.4378 13 .2 194  0.4336 13.2194 0.4263 13.2194 0.4166

13.8489 0.4879 13.8489 0.4205 13.8489 0.4173 13.8489 0.4169 13.8489 0.4158 13.8489 0.412 13.8489 0.4049
Poa JLA
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Forced Circulation Vacuum Evaporator System
]14.5083( 0.40111 14.5083 .94
I15.1 9911 0.38821 15.19911 .2b.

15.1991 04 79 1 0.4145 15.1991 04024 0 2 . .. 60
. , . 228 03773 151 0 28115.9228 .464 15.92 .

1 

0.3635
. 174.53 03694 1747831.

16.681
17.4753

17.47531 0.497 17.47531 0.3813 17
18.30741 0.497 18.3074 0.3813 18.3074 0.3

.3074

1.791 0.497 1.79 0.3813 19.1791 0.3644 . 344 20.09231 0.34071 20.09231.34 20 3 0.

21.0491 0.471 2.04 0.54 .~ ~~i~ ;~ 201I030
-0513 

0.34451 22053 0.3407(IVA .. 't

A 07 97 3 0 3 23 3 34791 23E 0.3445
0.3445

23.1013
24.2013

. , . . 013,24.20131 0.497 24.20131 0.35 2013 03521 24 3445 25.35361
. . , 03479 253536 025.35361 0.3847 25.35361 0.3574 . , 3536 .

5609 0.3445 26056091 0

0.3407
0.3407

22.051 "1
23.0111
24.201 "
25.353E

[26560
26.604 UJ~( ~ ~ _____U.~.J~{~ 9 i8 51 03445 27.82561033931 27.825(

033481 29.1505r0.33311 29.1505

U

0.3445
0.3419
0.3381
0.337 1
0.3371
0.3371
0.3371
0.3356
0.3356
0.334

[0.3297

538 386R7 36536 30.33324732
30.586 0.37661 30.53861 0.3422 30. ,8 0.34 . . 34 3086
31.9927 0.3766 31.9927 0.3422 31.9927 0.3313 31.9927 0.326 31.9927 0.323 31.9927 0.3199 31.99

33.516 0.3014 33.516 0.30154 33.5164 0.3016 33.516 0.30364 33.516 0.3061 33.5161 0.3088~ 33.5

35.1119 0.3014 35.1119 0.3015 35.1119 0.3016 35.1119 0.3019 35.1119 0.3025 35.1119 0.3043 35.11

36.7838 0.3015 36.7838 0.3016 36.7838 0.3019 36.7838 0.3022 36.7838 O.3O2  36.533 03374 305e . 3

16
19

38.5353 0.3014 38.5353 0.3015 38.5353 .3 .835 .31 .833 008 3.35 .01 85
40.3702 0.301 40.372 0.301 40.3702w 0.3011 4 0.37 02j 0.3011 40.37021~ 0.3012. 40.3702j 001 40.3702

42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 0.3005 42.2924 0.3006 42.2924

44.3062 0.2996 44.3062 0.2997 44.3062 0.2997 44.3062 0.2997 44.3062 0.2997 44.3062 0.2998 44.3062

46.4159 0.2989 46.4159 0.2989 46 .4 159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 0.299 46.4159

48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626
_O414 l2975 594A14 f2975 50.9414 0.2975 50.9414

50.9414 0.2975 50.9414 0..7 .50.411 0295 5.914 .275 0.414 0.2975

'I
0.3178
0.3105
0.3061

0.3027

0.3016
0.3007
0.2999
0.2991
0.2983
0.2975

Page J-70

SPTWWO68 
Ref: 24590-WTP-3PD-G04B-00049

24590-GO4B-FOO019 Rev 4 (1/17/2006)

4A ~flQ2

,~., dn4'~

'VI o'~r~

1

' 10131 023,10 , . . ,' .

8256T-O 3479 27
.. . , . ,825627.

.14 14.

1

-

.

0.
. .3 13 1.

0-

0.3396

.

.1
013

.0.3 9 22.
.0.3521 230 574 23 0

79 242013
.

6.0.352 97,

.325 3..



RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-SI5T-00005, Rev. OB

24590-PTF-3pS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
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Figure 69
SLAB-WALL JOINT Vertical Responses
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24 59 0-PTF-3PS-ME-T00Bev. 4

Cesium Nitric Acid ecovery

Forced Circulation Vacuum Evaporator System

SPTWW069.grf
RPP-WTP Pretreatment Facility ISRS

Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

Frequency (cps)
Spectral Acceleration (g)
Figure 69
SLAB-WALL JOINT Vertical Responses
Elevation 0 ft.
Line 12.5 & H

Damping 0.50% Dam in 2% Dam in 3%

Freq. Accel. Fre . Accel. Freg. Accel.

0.1098 0.0329 0.1098 0.0294 0.1098 0.0275

0.115 0.0346 0.115 0031 0.115 0.029

0.1204 0.0347 0.1204 0.0312 0.1204 0.0291

0.1262 0.0349 0.1262 0.0312 0.1262 0.0291

0.1322 0.0349 0.1322 0.0312 0.1322 0.0291

0.1385 0.0349 0.1385 0.0312 0.1385 0.0291

0.1451 0.0349 0.1451 0.0312 0.1451 0.0291

0.152 0.035 0.152 0.0312 0.152 0.0291

0.1592 0.035 0.1592 0.0312 0.1592 0.0291

0.1668 0.035 0.1668 0.0312 0.1668 0.0297

0.1748 0.0422 0.1748 0.0358 0.1748 0.0323

0.1831 0.0535 0.1831 0.0445 0.1831 0.0398

0.1918 0.0577 0.1918 0.0477 0.1918 0.0424

0.2009 0.0577 0.2009 0.0477 0.2009 0.0424

0.2105 0.0577 0.2105 0.0477 0.2105 0.0424

0.2205 0.0577 0.2205 0.0477 0.2205 0.0432

0.231 0.0579 0.231 0.0493 0.231 0.0463

0.242 0.0624 0.242 0.0554 0.242 0.0513

0.2535 0.0713 0.2535 0.0623 0.2535 0.0574

0.2656 0.0713 0.2656 0.0623 0.2656 0.0574

0.2783 0.0713 0.2783 0.0623 0.2783 0.0574

0.2915 0.0742 0.2915 0.0666 0.2915 0.0624

0.3054 0.0875 0.3054 0.0758 0.3054 0.0693

0.3199 0.0921 0.3199 0.0797 0.3199 0.0728

0.3352 0.1105 0.3352 0.0889 0.3352 0.0786

0.3511 0.1251 0.3511 0.0953 0.3511 0.0825

0.3678 0.1251 0.3678 0.0953 0.3678 0.0848

Damping 4% Dam in 5%
Freg. Accel. Freq. Accel.
0.1098 0.0263 .10981 0.0253
0.115 0.0271 01250.0257

0.1204 0027 01204 .7
0.1262 0.0272 0.1262 0.0257
0.1322 0.0272 0.1322 0.0257
0.1385 0.0272 0.1385 0.0259
0.1451 0.0272 01451 0.0259

0.152 0.0272 0.152 0.0262
0.15920 0282 01592 0.02752

0.1668 0.0289 0.168 0.0282
0.1748 0.0296 0.1748 0.02824
0.1831 0.0358 0.1831 0.0324
0.1918 0.038 0.1918 0.0347
0.2009 0.0391 0.2009 0.0373
0.2105 0.0391 0.2105 0.0373
0.2205 0.0416 0.2205 0.0402

0.231 0.0438 0.231 0.0421
0.242 0.0476 -0.242 0.0442

0.2535 0.0532 0.2535 0.0496
0.2656 0.0532 0.265q 0.0496
0.2783 0.0532 0.2783 0.0496
0.2915 0.0587 0.2915 0.0554
0.3054 0.0641 0.3054 0.0603
0.3199 0.067 0.3199 0.0619
0.3352 0.0705 0.3352 0.0641
0.3511 0.0725 0.3511 0.0662
0.3678 0.0775 0.3678 0.0712

Diam in

0.1098
.1 15

0.1262

0.1385
0.1451

0.152
0.1592
0.1668
0.1748

0.1831
0.1918
0.2009
0.2105
0.2205

0.231
0.242

0.2535,
0.2656
0.2783
0.2915
0.3054
0.3199
0.3352
0.3511
0.3678

7% Dm in 1"/

0.024 0.132 0.0217
0.024 0.115 0.022

0.02420.12410.0220.024 0.1262 0.022
0.024 0.1322 0.022

0.0242 0.1385 0.0222
0.0242 0.1451 0.0222
0.0249 0.152 0.0235
0.0262 0.1592 0.0246
0.0239 0.168 0.0252
0.0269 0.1748 0.0257
0.0272 0.1831 0.026
0.0318 0.1918 0.0286

0.034 0.2009 0.0301
0.0347 0.2105 0.032
0.0376 0.2205 0.0345

0.0391 0.231 0.0354
0.0391 0.242 0.03541
0.0439 0.2535 0.038
0.0439 0.2656 0.038
0.0439 0.2783 0.0395
0.0501 U.M1 0.0441

0.0539 0.3054. 0.0468

0.0539 0.3199 0.0468

0.0551 0.3352 0.0471
0.0575 0.3511 0.0488
0.0613 0.3678 0.0508
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0.3853
0.4037
0.4229
0.4431
0.4642
0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
.1.1233
1.1768
1.2328
1.2916
1.353

1.4175
1.485

1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

0.1251
0.1549
0.1549
0.1769
0.1769
0.1981
0.1981
0.1981
0.1981
0.1998.
0.2095
0.2095
0.2431
0.2431
0.2431
0.3175
0.3175
0.3175
0.3175
0.4048
0.4048
0.4048
0.4048
0.6478
0.6478
0.6478
0.6478
0.7014
0.7014
0.7014
0.7014
0.7014
0.7014

0.729
0.8996
1.0379
1.1799

I1.2145

0353f 0.0956( 0.3853[ 0.0879j 0.3853j ___0j .35
0.38____ 

0-08C'J

0.4037 0.1124 0.4037 0.0974 0.4037 0.0858
0.4229 0.1189 0.4229 0.1035 0.4229 0.0912

1 
431

1 0.46421
0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557
1.6298
1.7074
1.7887
1.8738

1.963
2.0565
2.1544
2.257

01354 0.4431 0.1155 0.4431 .

0.1354 0.46421 0.1155 0.4642

0.1469
0.1469
0.1469
0.1469
0.1484
0.1484
0.1592
0.1645
0.1697
0.1929
0.1929

0.209
0.209

0.2137
0.2629
0.2629
0.2629
0.2835
0.3684
0.4092
0.4092
0.4092
0.4092
0.4461
0.4461
0.4721
0.522
0.522
0 535~
0.6537

0.8292

I 0.8698
I0.9814

1i
I t

0.4229
0.4431

0.4929 1.78871 0.46981 1.7887
1.8738

1.963
I2.0565
I2.1544

, 2.257

, 0.5881J

0.7049
0.7618
0.8071

-- 0.887

1.963
2.0565
2.D154 4

2.257

0.6387
0.7008
0.7471
0.7601

1.8731.963

I2.1544
2 2.257

-

S P4 069.grf
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1

0.48631
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.81111
0.84971
0.89021
0.93261
0.977

1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.353
1.4175

1.485
1.5557

5 1.6298
1.7074

1 0.4642
.4431
.

0.1252
0.1252
0.1252
0.1252
0.1265
0.1265
0.1438
0.1488
0.1488
0.1714
0.1719
0.1824
0.1891
0.1942
0.221

0.2331
0.2331
0.2555
0.3014
0.3316

0.338
0.3509
0.3509
0.3788
0.4051
0.4179
0.4273
0.4561

0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326
0.977

1.0235
1.0723
1.1233
1.1768
1.232
1.291

1.35
1.417

1.48
1.555
1.629
1.707

0.0999
0.1094
0.1094

0.111

0.11111

0.1134
0.1313
0.1376
0.1376

0.1533
0.1571
0.1628
0.1726
0.1779
0.1969
0.2144

0.2144
0.2329

1 0.2603

0.2847
0.3029
0.3127

3 0.3253

5 0.3371
5 0.3792
7 0.3954
8 0.4017
4 0.4333

0.4642
0.4863
0.5094
0.5337
0.5591
0.5857
0.6136
0.6428
0.6734
0.7055
0.7391
0.7743
0.8111
0.8497
0.8902
0.9326

0.977
1.0235
1.0723
1.1233
1.1768
1.2328
1.2916

1.7353
1.4175

.485

.557
1 1.298
11.7074

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.075 0.3853 0.63 0.38531 0.0543
007 0437 0.06 0.4037 0.0543

0.0812 0.4229 0.0667 0.4229 0.0543

0.0876 0a431 0.0699 0.4431 0.0582

0.0876 0.4642 0.0733 0.4642 0.0627

0.0976 0.4863 0.0813 0.4863 0.0673

0.0976 0.5094 0.0852 0.5094 0.0741

0.1042 0.5337 0.0936 0.5337 0.0818
0.1042 0.5591 0.0955 0.5591 0.0843

0.1044 0.5857 0.0955 0.5857 0.0843

0.105 0.6136 0.0955 0.6136 0.0843

0.1209 0.6428 0.105 0.6428 0.0888

0.1279 0.6734 0.1116 0.6734 0.0934

0.1279 0.7055 0.1119 0.7055 0.0943

0.1383 0.7391 0.1155 0.7391 0.102

0.1443 0.7743 0.1242 0.7743 0.1138

0.1507 0.8111 0.1354 0.8111 0.1227

0.1587 0.8497 0.1381 0.8497 0.1251

0.1643 0.8902 0.143 0.8902 0.1324

0.1816 0.9326 0.1631 0.9326 0.1478

0.1991 0.977 0.1772 0.977 0.1571

0.1995 1.0235 0.1799 1.0235 0.1575

0.2147 1.0723 0.1885 1.0723 0.1632

0.2316 1.1233 0.1946 1.1233 0.1635

0.2551 1.1768 0.2216 1.1768 0.1911

0.2737 1.2328 0.2287 1.2328 0.2043

0.2812 1.2916 0.2453 1.2916 0.2123

0.3066 1.353 0.2739 1.353 0.2367

0.3191 1.4175 0.2878 1.4175 0.2509

0.3557 1.485 0.3154 1.485 0.27

0.3754 1.5557 0.3399 1.5557 0.2966

0.3782 1.6298 0.3494 1.6298 0.3129

0.4115 1.7074 0.373 1.7074 0.3246

0.4473 1.7887 0.405 1.7887 0.3536
0.4865 1.8738 0.4344 1.8738 0.3787

0.5812 1.963 0.4957 1.963 0.4097

0.6444 2.0565 0.5516 2.0565 0.4489

0.6444 2.1544 0.5977 2.1544 0.4842

0.6444 2.257 0.6292 2.257 0.505
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2.3645 2.8799 2.3645
2.4771 2.8799 2.4771

2.595 2.8799 2.595
2.7186 2.8799 2.7186

2.848 2.8799 2.848

2.9836 2.8799 2.9836
3.1257 2.8799 3.1257
3.2745 2.8799 3.2745

3.4305 2.549 3.4305

3.5938 2.549 3.5938

3.7649 2.549 3.7649
3.9442 1.336 3.9442

4.10 0.9261 4.132

4.3288 0.9277 4.3288
4.5349 0.927 4.5349

4.7508 0.9277 4.7508
4.977 0.9277 4.977
5.214 0.9431 5.214

5.4623 0.9511 5.4623
5.7224 1.089 5.7224

5.9948 1.089 5.9948
6.2803 1.089 6.2803
6.5793 1.089 6.5793
6.8926 1.2586 6.8926
7.2208 1.2586 7.2208
7.5646 1.2586, 7.5646
7.9248 '1.2586 7.9248
8.3022 1.2586 8.3022
8.6975 1.2586 8.6975
9.1116 1.2586 9.1116
9.5456 0.9314 9.&4-55

10 0.813 10
10.4762 0.9068 10.4762

10.975 0.9068 10.971b
11.4976 0.9068 11.4976

12.045 0.9068 12.045

12.6186 0.9068 12.6186

13.2194 0.8261 13.2194

13.84891076 1.49

1.2551
1.2551
1.2551
1.2732
1.3029
1.4788
1.4788
1.4788
1.4788
1.4788
1.4788
1.0077
0.7625
0.7029
0.70291
0.7029
0.7029.
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.7029
0.6406

0.589
0.589
0.589
0.589
0.589
0.589
0.579
.5475

2.3645
2.4771
2.595

2.7186
2.848

2.9836
3.1257
3.2745
3.4305
3.5938
3.764i
3.44

4.13
4.328
4.534
4.750

4.97
5.21

5.462
5.722
5.994
6.280
6.579
6.892
7.220
T56
7.924
8.30'
8.69~
9.11
9.54!

10.47
10.9

11.49
12.0

12.61
13.21
13.84

0.9373 2.3645
0.9373 2.4771
0.9373 2.595
1.1168 2.7186
1.1559 2.848
1.2234 2.9836
1.2234 3.1257
1.2234 3.2745
1.2234 3.4305
1.2234 3.5938
1.2234 3.7649
0.9273 3.9442

2 0.7136 4.132
8 0.6731 4.3288
9 0.6731 4.5349
8 0.6731 4.7508
7 0.6731 4.977
4 0.6731 5.214
3 0.6731 5.4623
4 0.6731 5.7224
8 0.6731 5.9948
3 0.6731 6.2803
3 0.6731 6.5793
6 0.6731 6.8926
8 0.6731 7.2208
6 0.6731 7.5646
8 0.6731 7.9248

22 0.6731 8.3022
75 c.6666 8.675

16 0.6351 9.1116
55 0.5535 9.5455
10 0.5484 10
52 0.5484 10.4762
75 0.5484 10.975
76 0.5484 11.4976
45 0.5484 12.045
86 0.5484 12.6186
94 0.5484 13.2194
89 0.5135 138489

0.7601
0.57601

0.5102

0.51

1.0459

1 04-59
1.0459
1.0459

0.849E
0.672
0.613
0.590
0.590
0.590
0.590
0.590
0.590
0.590

0. 590

0.590
0590
0.590
0.5

0.55
0.51
0.51
0.51
0.51

0.51
0.51
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24 590-PTF-3PS-MEVV-T00 v. 4
Cesium Nitric Acid overy

Forced Circulation Vacuum Evaporator System
2.3645 0.6498 2.3645 _0.6292 2.3645 0.5055

42.147 0.642 1.472 06 771 05278

2.595 0.706 2.595 0.6292 2.595 0.5594

2 7186 0.8955 2.7186 0.7427 2.7146 0.6096

2.848 0.9094 2.848 0.7428 2.848 0.6654

2 .9836 0.9094 2.9836 0.7428 2.9836 0.6994

3-1257 0.9094 3.1207 0.7428 -3.1257 0.6994

3.2745 o.9094 .2 74 5 0.7428 3.2745 0.6994

.4 305 0.9094 3.4305 0.7428 3.4305 0.6994

3.5938 0.9094 3.5938 0.7428 3.5938 0.6994

3.7649 0.9094 3.7649 0.7428 3.7649 0.6835

3.9442 0.77 3.9442 0.6898 3.9442 0.6087

4 4.132 0.6358 4.132 0.5904 4,132 0.5372

3 4.3288 0.5832 4.3288 0.5315 4-.3288 0.4822

2 4.5349 0.5371 4.5349 .484 4.5349 -0.4432

2 4.7508 0.5371 4.7508 0.4673 4.7508 0.4215

2 4.977 0.5371 4.977 0.4573 4.977 0.4074

2 5.214 0.5371 5.214 . 4 73 5.214 0.4019

2 5.4623 0.5371 5.4623 0.4673 5.4623 0.4019

2 5.7224 0.5371 5.7224 0.4673 5.7224 0.3968

2 5.9948 0.5371 5.9948 0.4673 5.9948 0.3958

2 6.2803 --d.5371 6.2803 0.46'73 6.2803 0.3958

2 6.5793 0.5371 6.5793 0.4673 6.5793 0.3958

2 6.8926 0.5371 6.8926 0.4673 6.8926 0.3958

2 7.2208 - .5371 7.2208 0.467 7.2208 0.3958

42 9.5645 0.4846 7.64 0.467 .55 .35

42 1.24 0.571 1.24 0.467 1.24 0.35

42 10.4762 0.4846108.3762 0.467 10.422 0.398

42 1.975 0.4846108.975 0.467 1.975 035

42 11.4476 0.4846 11.4976 0.4367 11.4976 0.3855

42 10 0.4846 10 0.435f 10 0.3855

42 1.6186 0.4846 12.6186 -6.43-67 12.6186 0.3855

42 13.2194 0.4846 13.2194 0.4367 13.2194 0.3855

13.8-489 0.4635 138 489 --. 4259T 13.84891 0.3841
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14.5083
15.1991
15.9228
16.681

17.4753
18.3074
19.1791
20.0923
21.049

22.0513
23.1013
24.2013
25.3536
26.5609
27.825E
29.150f
30.538(
31.992-j

33.51
35.111
36.783
38.535
40.370
42.292
44.306:
46.415

r-48.62

0.7566 14.5083
0.6596 15.1991

0.513 15.9228
0.4842 16.681
0.4842 17.4753
0.4207 18.3074
0.4207 19.1791
0.3705 20.0923
0.3705 21.049
0.3705 22.0513
0.3705 23.1013
0.3705 24.2013
0.3322 25.3536
0.3322 26.5609
0.3173 27.825E
0.3173 29.1505
0.3173 30.538
0.3173 31.992

5 0.2599 33.51
9 0.2503 35.111
8 0.2484 36.783
3 0.2468 38.535
2 0.2455 40.370
4 0.2443 42.292
2 0.2433 44.306
9 0.2424 46.415
6 0.2416 48.62

4 0:2409, 50.941

0.4885

6
5
6
7
6
9
8
3
2
4

0.4732
0.4119
0.3603
0.3202
0.3202
0.3202
0.2829
0.2706
0705
0.2713
0.2713
0.2713
0.2713
0.2713
0.270E
0.270
0.270
0.2631
0.251
0.248
0.246
0.245
0.244
0.243

9 0.242
4t 0.241
fl 0.24

14.5083
15.1991
15.9228

16.681
17.4753
18.3074
19.1791
20.0923

21.0491
22.05131
23.1013
24.2013
25.3536
26.5609
27.8256
29.1505
30.5386

1 31.9927
33.516,

3 35.1119
6 36.7838
9 38.5353
5 40.3702
4 42.2924
4 44.3062
4 46.4159
61 48.626
9 50.94141

0.4717
0.4364
0.3714
0.331

0.3054
0.3054
0.3054
0.2805
0.2695
0.2681

0.264
0.264
0.264
0.2641

0.24

0.26
0.26
0.26

0.262
0.251
0.248

0.24
0.245
0.244

0.243

0.240

14.5083 0.4548
15.1991 0.4094
15.9228 0.34 1

16.681 0.3117
17.4753 0.2977
18.3074 0.2977
19.1791 0.2977
20.0923 0 2802
21.049 0.2693

22.0513 0.2665
23.1013 0.2589
24.2013 0.2589
25.3536 0.2588
26.5609 0.2614
27.8256 0.2614

3 29.1505 0.2614
3 30.5386 0.2614
3 31.9927 0.2614
4 33.516 0.2607
8 35.1119 0.2521
8 36.7838 0.2489
7 38.5353 0.247
6 40.3702 0.2456
4 42.2924 0.2444

444.'3062 0.2434

5 46.4159 0.2425
6 48.626 0.2416
91 50.9414 0.2409
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14.5083
15.1991

15.9228
16.681

17.4753
18.3074
19.1791
20.0923

21 .049
22.0513
23.1013
24.2013
25.3536
26.560E
27.825E
29.150
30.538
31.992

33.51
35.111
36.783
38.535
40.370
42.292
44.306
46.415
48.62

50.941

24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System
0.35 14.5083 0.09 14.5083 0.3747

0.38 15.1991 0.3655 1.91 0.3466

0.3341 15.9228 0.3257 15.9228 0.3144

0.3017 16.681 0.3008 16.681 0.2976

0.2955 17.4753 0.2928 17.4753 0.2898

0.2924 18.3074 0.2879 18.3074 0.2848

0.2924 19.1791 0.286 19.1791 0.2804

0.2794 20.0923 0.2772 20.0923 0.274

0.269 21.049 0.2686 21.049 0.2674

0.2652 22.0513 0.2634 22.0513 0.2619

0.2573 23.1013 0.2578 23.1013 0.2579

0.2571 24.2013 0.2555 24.2013 0.2548
0.2565 25.3536 0.2552 25.3536 0.2539

0.2597 26.5609 0.257 26.5609 0.2544

0.2597 27.8256 0.257 27.8256 0.2544

5 0.2597 29.1505 0.257 29.1505 0.2544

6 0.2597 30.5386 0.257 30.5386 0.2544

r 0.2597 31.9927 0.257 31.9927 0.2544

6 0.2589 33.516 0.256 33.516 0.2535

9 0.2521 35.1119 0.2519 35.1119 0.2511

8 0.249 36.7838 0.249 36.7838 0.2488

3 0.2471 38.5353 0.2471 38.5353 0.247

2 0.2456 40.3702 0.2456 40.3702 0.2456

4 0.2444 42.2924 0.2444 42.2924 0.2444

2 0.2434 44.3062 0.2434 44.3062 0.2434

9 0.2425 46.4159 0.2425 46.4159 0.2425

6 0.2417 48.6261 0.2417 48.626 0.2417
41 0.24091 50.94141 0.24091 50.414F 0.2409



RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-S15T-00005, Rev. OB

3.6 _________________ 24590-PTF-3PS-MEVVTOOO
2 , Rev. 4

Figure 39 Cesium Nitric Acid Recove y
SLAB-WALL JOINT Vertical Responses
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Line 12.5 H

3
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24590-PTF-3PS-MEVV-T000
2 , Rev. 4

Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

S PTWW039.grf
RPP-WTP Pretreatment Facility ISRS
Calc No.: 24590-PTF-SOC-Sl 5T-00005, Rev. 0B

Frequency (cps)
Spectral Acceleration (g)
Figure 39
SLAB-WALL JOINT Vertical Responses
Elevation 54 Ft.
Line 12.5 & H

Dam in 0.50%
Fre . Accel.
0.1098 0.0329

0.115 0.0347
0.1204 0.0348
0.1262 0.0349
0.1322 0.0349
0.1385 0.0349
0.1451 0.0349

0,152 0.0349
0.1592 0.034E
0.1668 0.0349
0.1748 0.042
0. 1831 .053
0.1918 0.057
0.2009 0.057
0.2105 0.057
0.2205 0.057

0.231 0.058
0.242 .062

0.2535 0.071
0.2656 0.071
0.2783 0.071
0.2915 0.074
0.3054 0.087
0.3199 0.092
0.3352 0.110
0.3511 0.12E
0.3678 0.12f

Damping 2% Damping 3%

Freg. Accel. Freg. AccL

0.1098 0.0295 0.1098 0.0275
0.115 0.0311 0.115 0.029

0.1204 0.0312 0.1204 0.0291

0.1262 0.0312 0.1262 0.0291

0.1322 0.0312 0.1322 0.0291

I 0.1385 0.0312 0.1385 0.0291

0.1451 0.0312 0.1451 0.0291

0.152 0.0312 0.152 0.0291

0.1592 0.0312 0.1592 0.0291

0.1668 0.0312 0.1668 0.0297

0.1748 0.0358 0.1748 0.0324

5 0.1831 0.0445 0.1831 0.039

7 0.1918 0.0477 0.1918 0.042

7 0.2009 0.0477 0.2009 0.042

7 0.2105 0.0477 0.2105 0.042'

7 0.22Q5 0.0477 0.2205 0.043

2 0.231 0.0494 0.231 0.046

4 0.242 0.0554 0.242 0.051

4 0.2535 0.0624 0.2535 0.057

4 0.2656 0.0624 0.2656 0.057

4 0.2783 0.0624 0.2783 0.057

2 0.2915 0.0667 0.2915 0.062

6 0.3054 0.0758 0.3054 0.069

2 0.3199 0.0797 0.3199 0.072

6 0.3352 0.0891 0.3352 0.078

2 0.3511 0.0954 0.3511 0.082
2 0.3678 0.09541 0.3678

Dam in 4% Dam in 5% Dam in 7% Dam in 10%

0.1098 0.0264 0.1098 0.0254 0.1098 0.0236 0.1098 0.0217

0.1185 0.0271 0.115 0.0257 0.115 0.024 0.115 0.022

0.101 0.0272 0.1204 0.0257 0.1204 0.024 0.1204 0.022

0.1262 0.0272 01262 0.0257 0.1262 0.024 01252 0.022

0.122 0.0272 0.1322 0.0257 0.1322 0.024 0.1322 0.022

0.1022 .0272 0.1385 0.0258 0.1385 0.0241 0.1385 0.0222

0.145 0.0272 0.1451 0.0258 0.1451 0.0241 0.1451 0.0222

0.151 0.0272 0.152 0.0322 0.152 0.0249 0.152 0.0235
0.152 0.0282 0.1592 0.0276 0.1592 0.0263 0.1592 0.0247

0.169 0.0289 0.1668 0.0282 0.1668 0.0269 0.1668 0.0252
0.1748 0.0296 0.1748 0.0282 0.1748 0.0269 0.1748 0.0258

4 0.202 0.0392 0.2105 0.0374 0.2105 0.0347 0.2105 0.0322

4 0.2505 0.0417 0.2205 0.0402 0.2205 0.0378 0.2205 0.0347

5 0.265 0.0439 0.231 0.0422 0.231 0.0393 0.231 0.0356

4 0.23 0.0476 0.242 0.0442 0.242 0.0393 0.242 0.0356

4 0.242 0.0533 0.2535 0.0497 0.2535 0.044 0.2535 0.0382

5 0.2635 0,0533 0.2656 0.0497 0.2656 004 0.2656 0.0382

5 0.2783 0.0533 0.2783 0.0497 0.2783 0.044 0.2783 0.0396

4 0.2915 0.0557 0.2915 0.0555 0.2915 0.0503 0.2915 0.0443

3 0.3054 0.0642 0.3054 0.0604 0.3054 0.054 0.3054 0.0468

9 0.3199 0.067 0.3199 0.0619 0.3199 0.054 0.3199 0.0468

7 0.3352 0.0707 0.3352 0.0643 0.3352 0.0554 0.3352 0.0474

6 0.3511 0.0726 0.3511 0.0664 0.3511 0.0577 0.3511 0.0491

9 0.3678 0.0776 .0.36 0.3678 0.0615 0.3678 0.0511
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0.1549 0.4037 0.1125 0.4037 0.0975 0.4037 0.0859
A149~ A4229 A1191 042291 0.10361 0.42291 U.U913

0.1771 0.4431 0.1356 0.4431 0.1157 0.4431 0.1002
fl1771 0.4642 0.1356 0.4642 0.1157 0.4642

0.198410.863 0.1471 0.4863 0.1253 0.4863
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1.2328 0.6549 1.2328 0.414 1.2328 0.3417 1.2328 0.3064
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0.5337
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0.7055
0.7391
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0.9326

.9237
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0.0753 0.3853 0.0655 0.3853 0.0545
0.0768 0.4037 0.0655 0.4037 0.0545

0.0813 0.4229 0.067 0.4229 0.0545

0.0879 0.4431 0.0702 0.4431 0.0586

0.0879 0.4642 0.0736 0.4642 0.063

0.0977 0.4863 0.0814 0.4863 0.0676

0.0977 0.5094 0.0857 0.5094 0.0743

0.1045 0.5337 0.0939 0.5337 0.0821

0.1045 0.5591 0.0958 0.5591 0.0845

0.1045 0.5857 0.0958 0.5857 0.0845

0. 153 0.6136 0.0958 0.6136 0.0845

0.1213 0.6428 0.1054 0.6428 0.0891

0.1282 0.6734 0.1119 0.6734 0.0936

0.1282 0.7055 0.1123 0.702 0.0948

0.1391 0.7391 0.1163 0.7391 0.1027

0.1452 0.7743 0.1249 0.7743 0.1147

0.1519 0.8111 0.1366 0.8111 0.1239

0.1595 0.8497 0.139 0.8497 0.1264

0.1652 0.8902 0.1439 0.8902 0.1339
0,1834 0.9326 0.1649 0.9326 0.1495

0.2011 0.977 0.179 0.977 0.159

0.2012 1.0235 0.1817 1.0235 0.1592

0.2171 1.0723 0.1909 1.0723 0.1654

0.2342 1.1233 0.1968 1.1233 0.1659

0.2581 1.1768 0.2245 1.1768 0.1934
0.2768 1.2328 0.2315 1.2328 0.2063
0.285 1.2916 0.2485 1.2916 0.2145

0.3111 1.353 0.2781 1.353 0.2405
0.3244 1.4175 0.2929 1.4175 0.2556
0.3611 1.485 0.3203 1.485 0.2744

0.3815 1.5557 0.3455 1.5557 0.3015

0.3845 1.6298 0.3552 1.6298 0.318

0.4188 1.7074 0.3795 1.7074 0.3306

0.4554 1.7887 0.4122 1.7887 0.3597

0.4968 1.8738 0.4422 1.8738 0.3861

0.5892 1.963 0.507 1.963 0.4197
0.6568 2.05651 0.5613 2.0565 04

0.6675 ,2.15441 0.6111 2.1544 0.9 55

0.66751I 2.2571 0.64781 2.257 0.5221



2.3645 3.0358 2.3645 1.3091 2.3645 0.9767

2.4771 3.0358 2.4771 1.3091 2.4771 0.9767

2.595 3.0358 2.595 1.3091 2.595 0.9767

2.7186 3.0358 2.7186 1.3326 2.7186 1.1682

2.848 3.0358 2.848 1.3674 2.848 1.2124

2.9836 3.0358 2.9836 1.5563 2.9836 1.2869

3.1257 3.0358 3.1257 1.5563 3.1257 1.2869

3.2745 3.0358 3.2745 1.5563 3.2745 1.2869

3.4305 2.661 3.4305 1.5563 3.4305 1.2869

3.5938 2.661 3.5938 1.5563 3.5938 1.2869

3.7649 2.661 3.7649 1.5563 3.7649 1.2869

3.9442 1.4442 3.9442 1.0743 3.9442 0.9842

4.132 1.2245 4.132 0.821 4.132 0.767

4.3288 1.2245 4.3288 0.8143 4.3288 0.7354

4.5349 1.2245 4.5349 0.8143 4.5349 0.7354

4.7508 1.2245 4.7508 0.8143 4.7508 0.7354

4.977 1.2245 4.977 0.8143 4.977 0.7354

5.214 1.2245 5.214 0.8143 5.214 0.7354

5.4623 1.1693 5.4623 0.8143 5.4623 0.7354

5.7224 1.3152 5.7224 0.8143 5.7224 0.7354

5.9948 1.3152 5.9948 0.8143 5.9948 0.7354

6.2803 1.3152 6.2803 0.8143 6.2803 0.710

6.5793 1.3152 6.5793 0.8143 6.5793 0.7101

6.8926 1.5276 6.8926 0.8143 6.8926 0.7101

7.2208 1.5276 7.2208 0.8143 7.2208 0.710

7.5646 1.5276 7.5646 0.8143 7.5646 0.710

7.9248 1.5276 7.9248 0.8143 7.9248 0.710

8.3022 1.5276 8.3022 0.8143 8.3022 0.710

8.6975 1.5276 8.6975 0.8143 8.6975 0.710

9.1116 1.5276 9.1116 .0.8143 9.1116 0.710

9.5455 1.0683 9.5455 0.7685 9.5455 0.710

10 0.966 10 0.7685 10 0.710

10.4762 1.1413 10.4762 0.7685 10.4762 0.710

10.975 1.1413 10.975 0.7685 10.975 0.710

11.4976 1.1413 11.4976 0.7685 11.4976 0.710

12.045 1.1413 12.045 0.7685 12.045 0.71C

12.6186 1.3801 12.6186 0.7685 12.6186 0.71(

13.2194 1.3801 13.2194 0.7685 13.2194 0.71(

13.8489 1.3801 13.8489 0.7393 13.8489 1 .6

24590-PTF-3PS-MEVV-TOO02, Rev. 4

Cesium Nitric Acid Recovery

Forced Circulation Vacuum Evaporator System

2.3645 0.787 2.3645 0.673 364 06478 2.34 77 0553

2771 08024 2-595 0.7441 2.595 0.6625 12.595 0.5909

2.7198 10405 2Z7189 0.9372 2.7186 0-7795 2.7186 0.6406

2.788 1.0985 2.848 0.9538 2.848 0.7823 2.848 0.699

2.9846 1.0985 2.9836 0.9538 2.9836 0.7823 2.9836 0.7384

3.1257 1.0985 3.1257 0.9538 3.1257 -0.7823 3.1257 0.7384

3.1275 1.0985 3.2745 0.9538 3.2745 0.7823 3.2745 0.7384

3.245 1.0985 3.4305 0.9535 3.4305 0.7823 3.4305 0.7384

3.438 1.09815 3.5938 0.9538 3.5938 0.7823 3.5938 0.7384

3.769 1. 98 3.7649 0.5 8 3.7649 .7 2 3.7649 0.7242
3.7942 0.9015 3.9442 0.26 3.9442 0.7368 3.9442 0.6479

3.-442 0.7197 4.132 0.6788 4.132 0.6329 4.132 0.5756

4328 0.6803 4.3288 0.6428 4.3288 0.5811 4.3288 0.5258

4.349 0.6643 4.5349 0.6244 4.5349 0.5408 4.5349 0.4918

4.548 0.6643 4.7508 0.6244 4.7508 0.5295 4.7508 04762

4.77 0.6643 4.977 0.6244 4.977 0.5295 4.977 0.4651

4.214 0.6643 -- 5.214 0.6244 5.214 0.5295 -T21-4 0.4651

5.4234 0.6643 5.4623 0.6244 5.4623 0.5295 5.4623 0.4651

1, 5.4223 0.6643 5.7224 0.6244 5.7224 0.5291 5.7224 0.4615

1 5.92248 0.6643 5.9948 0.6244 5.9948 0.5224 5.9946 0.4615

3 .298 0.6643 6.2803 0.6244 6.2803 05224 6.2803 0.4615

8 6.2793 0.6643 6.5793 0,6244 6.5793 0.5224 6.5793 0.4615

3 6.8796 0.6643 6.8926 0.6244 6.8926 0.5224 6.8926 0.4615

3 7.2208 0.6643 7.2208 0.6244 7.2208 0.5367 7.2208 0.4615

B 7.2246 0.6643 7.5646 0.6244 7.5646 0.5367 7.5646 0.4615

B 7.9248 0.6643 7.9248 0.6244 7.9248 0.5367 7.9248 0.4615

8 8.32- 0.6643 8.3022 0.6244 8.3022 0.5367 8.3022 0.4615

8 8.30225 0.6643 8.6975 0.6244 8.6975 0.537 8. 6-975 0.4615

8 8.61171 0.6643- 9.1116 0.6244 9.1116 0.5367 9.1116 0.4615

8 9.1115 0.6643' 9.5455 0.6244 9.5455 0.5367. 9455 0.4615

8 1.40 0.6643 10 0.6244 10 0.5367 10 0.4615

is 1 0 0.6643 10,4762 0.6244 10.4762 0.5383 10.4762 0.4729

18 10.752 0.6623 10.975 0.6206 10.975 0.5532 10.975 0.4802

18 11.47 0.6623 11.4976 0.6206 11.4976 0.5569 11.4976 0.4932

8 1.475 0.6623 12.045 0.6206 12.045 0.5569 12.045 0.4932

i8 12.614 0.6623 12.6186 0.6206 12.6186 0.5569 12.6186 0.4932

)8 132.194 0.6623. 13.2194i 0.6206 13.2194 0.5569 13.2194 0.4932

8l 13.84891 0.64771 13.8489 0.6134 13.84891 0.55691 13.49 0.4932
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24590-PTF-3PS-MEVV-T ev. 4
Cesium Nitric Acid ecovery

Forced Circulation Vacuum Evaporator System
14.5083 1.3801 14.5083 0.7138 14.5083 0.6481 14.5083 0.6173 14.5083 0.5885 14.5083 0.5384 14.5083 0.4812
15.1991 1.3801 15.1991 0.7138 15.1991 0.6322 15.1991 0.5765 15.1991 0.5354 15.1991 0.4794 15.1991 0.4344
15.9228 0.9839 15.9228 0.7138 15.9228 0.6059 15.9228 0.5404 15.9228 0.4951 15.9228 0.4367 15.9228 0.397

16.681 0.9839 16.681 0.6414 16.681 0.5532 16.681 0.499 16.681 0.4622 16.681 0.4151 16.681 0.3744
17.4753 0.8392 17.4753 0.4892 17.4753 0.4497 17.4753 0.4327 17.4753 0.4227 17.4753 0.4016 17.4753 0.3733
18.3074 0.7701 18.3074 0.4851 18.3074 0.4497 18.3074 0.4264 18.3074 0.4102 18.3074 0.3887 18.3074 0.3692
19.1791 0.7701 19.1791 0.4851 19.1791 0.4497 19.1791 0.4264 19.1791 0.4102 19.1791 0.3887 19.1791 0.3692
20.0923 0.7053 20.0923 0.4141 20.0923 0.4086 20.0923 0.4022 20.0923 0.3951 20.0923 0.3821 20.0923 0.3658

21.049 0.7053 21.049 0.3974 21.049 0.3868 21.049 0.3798 21.049 0.3751 21.049 0.3664 21.049 0.3544
22.0513 0.7053 22.0513 0.3912 22.0513 0.3729 22.0513 0.3598 22.0513 0.3557 22.0513 0.3489 22.0513 0.34
23.1013 0.7053 23.1013 0.3912 23.1013 0.3729 23.1013 0.3598 23.1013 0.3493 23.1013 0.334 23.1013 0.3247
24.2013 0.7053 24.2013 0.3912 24.2013 0.3729 24.2013 0.3598 24.2013 0.3493 24.2013 0.334 24.2013 0.3197
25.3536 0.4743 25.3536 0.3912 25.3536 0.3729 25.3536 0.3598 25.3536 0.3493 25.3536 0.334 25.3536 0.3197
26.5609 0.4743 26.5609 0.3912 26.5609 0.3729 26.5609 0.3598 26.5609 0.3493 26.5609 0.334 26.5609 0.3197
27.8256 0.4162 27.8256 0.3683 27.8256 0.3546 27.8256 0.3444 27.8256 0.3364 27.8256 0.3247 27.8256 0.3138
29.1505 0.3218 29.1505 0.3084 29.1505 0.3088 29.1505 0.3086 29.1505 0.3079 29.1505 0.3058 29.1505 0.3018
30.5386 0.3218 30.5386 0.2953 30.5386 0.2889 30.5386 0.2879 30.5386 0.2894 30.5386 0.2909 30.5386 0.2906
31.9927 0.3218 31.9927 0.2953 31.9927 0.2889 31.9927 0.2856 31.9927 0.2842 31.9927 0.283 31.9927 0.2824

33.516 0.2832 33.516 0.2739 33.516 0.2714 33.516 0.2734 33.516 0.2743 33.516 0.2751 33.516 0.2756
35.1119 0.2621 35.1119 0.2633 35.1119 0.2646 35.1119 0.2659 35.1119 0.2669 35.1119 0.2686 35.1119 0.2701
36.7838 0.2621 36.7838 0.2629 36.7838 0.2634 36.7838 0.2639 36.7838 0.2645 36.7838 0.2654 36.7838 0.2666
38.5353 0.2617 38.5353 0.2621 38.5353 0.2624 38.5353 0.2627 38.5353 0.2629 38.5353 0.2635 38.5353 0.2642
40.3702 0.2609 40.3702 0.2612 40.3702 0.2614 40.3702 0.2615 40.3702 0.2617 40.3702 0.262 40.3702 0.2625
42.2924 0.2601 42.2924 0.2603 42.2924 0.2604 42.2924 0.2605 42.2924 0.2606 42.2924 0.2608 42.2924 0.2611
44.3062 0.2592 44.3062 0.2594 44.3062 0.2594 44.3062 0.2595 44.3062 0.2596 44.3062 0.2597 44.3062 0.2599
46.4159 0.2585 46.4159 0.2585 46.4159 0.2586 46.4159 0.2586 46.4159 0.2587 46.4159 0.2587 46.4159 0.2589
48.626 0.2577 48.626 0.2577 48.626 0.2577 48.626 0.2578 48.626 0.2578 48.626 0.2578 48.626 0.2579

50.9414 0.257 50.9414 0.257 50.9414 0.2569 50.9414 0.2569 50.9414 0.2569 50.9414 0.257 50:9414 0.257
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Circulation Vacuum Evaporator System

ATTACHMENT # 2

CNP Frame Modification
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

4..30-7'-6'

CNP-SKID-
oo007-09

2 All

tD 2- O 9210

TYP 4 PKCS)

tE 5-t OT 062921 0

CNP-SKID-00007-11

CNP-SKID-00007-12

- c LAN VOE Lv.'

824
0

N
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mN
ED

N
"Jo
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t-B

NOR11i

A

See RGM ISRS figures 37,38, and 39

in Appendix J, Attachment 1
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Delete frame member
CNP-SKID-0007-12
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ATTACHMENT # 3

Isometrics for CNP Evaporator Recirculation Piping and Off-gas piping

J-83
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CNP-EVAP-00001 24590-PTF-3PS-MEVV-T0002 * 4
Cesium Nitric Acid Recovery orced

Circulation Vacuum Evaporator System

ISO-PF00062025

ISO-PF00062000

ISO-PF00014025

180-PF00014000

CNP-PMP-00001

CNP
CNP-HX-00001 PROCESS LOOP

INFORMATION ISO

J-84
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NOTES.
T. FOR GENERAL NOTES AND LEGEND SEE
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24590-PTF-3PS-MEVV-TO002, Rev. 4

Cesium Nitric Acid Recovery Forced
Circulation Vacuum Evaporator System
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24"Mid Roller Assembly.

24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System
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1.000--.1

-I

247 Md Rollr Assembly. Circulation Vacuum Evaporator

1.000-.

-- -- - - - - - -

28.500

ft I

4

J-90Vetcal Sprina

I gs

iI~

HP8000 SHoizontaI Springs
Vertical Spring:
*Spring Rate: 1310 lbs/in
-preload: Four springs are compressed approximately 0. 150" during installed cold condition. (Springs are in parallel)Horizontal Spring (North-South):(Srnsaeiprle)
*Spring Rate: 76 lbs/in
*Preload: 0.000" preload during the installed cold condition. o r

2459 -GO4B -OOO19 R v 4(1/ 7/2 06)Ref: 
24590-W TP-3DP-G 4B-00049
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24 590-PTF-3PS-MEVV-TOO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System
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PTF -CNP-H35215

PTF-CNP-H35213

GU00001285

CNP-EVAP-00001

CNP-GV-00001
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24590-PTF-3PS-MEVV-T0Wj Rev. 4
Cesium Nitric Acid Rec=Forced

Circulation Vacuum Evapo System
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Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEW-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

ATTACHMENT # 4

Attached tables show the design load requirements for forces and moments applied to piping nozzles on

separator vessel, reboiler, distillation column, and condensers.

The direction of the listed forces and moments for vertical nozzles into the equipment head are provided

in global coordinates (X = North/South, y = vertical, and z = East/West - Vessel 00 defined as North).

The directions of the listed forces and moments for horizontal nozzles into the equipment shell are

provided in local coordinates per 24590-WTP-3PS-MV00-T00O 1.

J-96
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2 4 5 9 0-PTF-3PS-MEW-TOO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

CNP-EVAP-00001 SC-T CCN 126201

NoteCC
'V = vertical head nozzle - values are x = North/South, y = vertical, z = East/West (global coordinates), Vessel 0*defined as North

= horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MV00-.To01 Rev 2, Appendix A(local coordinates)

Nozzl* Nozzle Orientation Design . Foroe In l , Monment InNumber Si. (in) 4V I* Load Came Py rY zU

NOI 14 Note I

ro 
N

N02 16 Note I

N03 Is H Belm-

W'iht so 6 50 75 7 76N05 2 H SeIsmic 106 70 106 18 237 237Thermal 80 70 100 110 220 220
Weight 52_ 64 _52 i * *N06 3 H Seisdc 162 108 162 46 701 701
Thermal 203 219 200 430 860 860

N07 W Ht 16 20 15 20 20 20N07 1 HSelermic 30 20 30 37 65 55Thra 20 20 30 30 50 so
We ght 50 60 50 75 75 75NOB 2 H Seismic 106 70 106 158 237 237Thermal 80 70 100 1-10 2W 220We Oh t '15 20 15 20. 20 20NOOA 1 H sem 41 20

Trm 21 20 30 42 so 5Weiht 15 20 15 20 20 20N09B I H S 20 2-
Thrmi 20 2 330 so5 58Weight 15 20 15- 20 20 20N10 0.75 H Sic 1 20

Thermal 20 20 30 30 50 50
NIIA 15 esmc 3 20 30 37 55 56N11A I H Seismic 30 20 31 37 95 55Thermal 20 23 30 30 50 50

N12 2 H seismic 106 70 106 15 237 237
Thermal 80 0 100 110 220 220

N13 2 H Sehsmt c 106 70 106 158 237 237
Thermal 80 70 100 110 220 220

Nozzle loads for these bubblers due to hydrogen accumulation are not available andwill be provided later.

Note 1: Nozzle loads for NOI, N02, and N03 shall be per Seller's design &qualification using the results of the coupled FEA.9ArIQnAJnAR:nnniQ a A 117/*Pnnri

Page 2. of 3
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24590-PTF-3PS-MEVV-TOO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

CNP-EVAP-00001 SC- TAW M J, (cA r. )
Note:
*V a vertical head nozzle - values are x = North/South, y = vertical, z = EastlWest (global coordinates), Vessel 00defined as North
"H = horizontal shell nozzle - values are per axes shown in 24590-WTP-3PS-MV0&-T000I Rev 2, Appendix A
(local coordinates)

Nomle NOzzle Orientation Des n Loads Force In lbs Moment In ft-lb
Number SIze In WI L Load Case FX Py FZ I *Mf

We t 15 20 15 20 20 20NIS* I H Seismic 30 47 30 37 60 85
Thermal 2 20 30 30 50 60

N17 Weigh 50 60 50 75 75 75
Sp 2 H Seismic 106 70 106 158 237 237

Thermal 80 70 100 110 220 220
N18 Weight 50 60 50 75 75 75

Spare 2 H Seismic 106 70 - 106 158 237 237
Thermal 80 70 100 110 220 220
Weiht 15 20 15 20 20 20N21A' 1 H Seismic 30 54 30 37 55 55

Thermal 20 25 30 30 50 58
W ht 15 20 15 20 20 20N21B I H Seismic 30 20 30 37 80 55

Thermal 20 25 30 64 50 50
Weight 15 20 15 20 0 20N224 I H Seismic 30 20 30 37 59 M I

Thermal 21 36 30 33 50 95
Weight 15 20 15 20 20 28N24A I H SeismIc 30 28 37 37 108. 88

Thermal 20 20 30 30 60 50
Weight 15 20 15 20 20 20N24B I H Seismic 30 20 30 37 91 55

Thermal 20 20 30 30 50 50
Wt a w Manwa M Manwa- MN25 24 Manway Seismic me M Maw MMa Manwa

TMamy manway Ny mahwey Manway I Manway

Nozzle loads for these bubblers due to hydrogen accumulation are not available and
will be provided later.

Note 1: Nozzle loads for NOI, NO2, and N03 shall be per Seller's design &
qualification using the results of the coupled FEA.

J-98

Page 3 of 3

r''ran nnar, Eflflflfl r,... A~A~4

fl-t ^A-^n I-rr -,~ r-naM -lfn

w

I- ----- m



fADL-e p,

24 590-PTF-3PS-MEVV-TO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

PRELIMINARY Nozzle Loads on Non-Black Cell Vessels Designated as SC-1

Pipe Size Load Type Forces Moments
Fx (Ib) Fy (Ib) Fz (Ib) Mx (ft-lb) My (ft-lb) Mz (ft-lb)

1 in Weight 15 20 15 20 -20 20
1 in Seismic 45 30 45 56 83 83
1 in Thermal 30 26 40 38 77 77

1-1/2 in Weight 35 45 35 40 40 40
1-1/2 in Seismic 90 60 90 137 206 206
1-1/2 in Thermal 64 56 86 96 192 192

2 in Weight 50 60 50 75 75 75
2 in Seismic 159 105 159 237 356 356
2 in Thermal 114 100 152 169 337 337
3 in Weight 69 111 69 158 99 99
3 in Seismic 323 215 323 935 1401 1401
3 in Thermal 228 203 305 664 1330 1330
4 in Weight 116 186 116 288 180 180
4 in Seismic 548 365 548 1755 2640 2640
4 in Thermal 393 350 524 1260 2520 2520
6 in Weight 279 446 279 797 498 498
6 in Seismic 1326 885 1326 4845 7275 7275
6 in Thermal 980 872 1310 3580 7160 7160
8 in Weight 311 497 311 988 618 618
8 in Seismic 1467 980 1467 5895 8835 8835
8 in Thermal 1190 1060 1590 4800 9590 9590
10 in Weight .351 561 351 1880 1180 1180
10 in Seismic 1635 1092 1635 11010 16500 16500
10 in Thermal- 1270 1130 1690 8500 17000 17000
12 in Weight 485 776 485 2710 1700 1700
12 in Seismic 2265 1515 2265 15750 23700 23700
12 in Thermal 1780 1580 2370 12400 24800 24800
14 in Weight 581 930 581 3320 2080 2080
14 in Seismic 2700 1800 2700 18900 28350 28350
14 In Thermal 2140 1900 2860 15000 30100 30100
16 in Weight 729 1170 729 4170 2610 2610
16 in Seismic 3420 2280 3420 24150 36300 36300
16 in Thermal 2800 2490 3730 19800 39500 39500
18 in Weight 911 1460 911 5070 3170 3170
18 in Seismic 4230 2820 4230 30000 44850 44850
18 in Thermal 3550 3160 4730 25200 50300 50300
20 in Weight 1120 1790 1120 6310 3950 3950
20 in Seismic 5100 3405 5100 35850 53700 53700
20 in Thermal 4440 3950 5920 31200 62400 62400
22 in Weight 1340 2150 1340 7300 4560 4560
22 in Seismic 6045 4035 6045 42150 63300 63300
22 in Thermal 5430 4830 7240 37900 75800 -758002A in ^ W

24 in
24 in

I Q'Miow~- .

Th
I IIa

ermal

157U 2o51u

7065 4710 7065 48600 73050 73050
6560 1 5840 8750 1 45200 90400 90400

24590-G048-FOO01 9 Rev 4 (1/17/2006) Ref: 24590-WTMP3DP-G04B-00049
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24590-PTF-3PS-MEW-T0002, 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

TABLE 3: CNP Reboiler Steam Design Nozzle Loads

Reboiler Vessel ID Nozzle
Number Number Calculation Number

CNP-RBLR-00001 N03 24590-PTF-P61 C-CNP-0 0011

Load
Case

Reboller Steam Nozzle Design Loads
Fx (lb) IFy (b) Fz (lb) Mx (f-lb) My(ft-lb) Mz (ft-Ib)

WT01 -339J -1510 -45 -64 - 8 -55rHRM1 27681 443 16 0 3594 24 750
THRM01 -405 -940 -16 641 181 -18870

NOTES:
+:. Load direction per 24590-WTP-PS-MV000-T0001, APPENDIX A.V Tabulated loads are from ME101 analyses results with 25% increase factor for design purposes.*: Seismic loads considered the new ISRS, 5% damping and Modal Sum by CQC. Applied FA Is unity.4t Ref. CON 110509

J-100
24590-GO4B-F00019 Rev 4 (1/17/2006)

Ref: 24590-WTP-3DP-GO4B-0004
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24590-PTF-3PS-MEVV-TOO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

ATTACHMENT # 5

CNP Design Concepts

24590-GO4B-F0001 9 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-G04B-00049



Pump Flange Detail
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery ForcedPump Support Frame Circulation Vacuum Evaporator System

(CNP)
0

0

0 o

Stud location as required.
Must be accessible with

impact wrench. Proposed main member tube
steel size: 8" x 8" x 1/2"

6.000 -

6.000
0 4030 TYP 13.500-

BNI Scope
(if required) BNI

AREVA

88050BNI
78.688

70.112 AREVA

%600

4a3 50 50.00

40

430000



Stud location as required.
Must be accessible w

impact wrench.-

-~

'-I

Dowel Pin (Typ)

Captured Nuts must be
accessible with the

Power Manipulator.

24590-PTF-3PS-MEV

SP sCesium Nitric Acid R
Sole Plates Circulation Vacuum Ev

(CNP)____ 
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2 4590-PTF-3PS-MEVV-TOO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

ATTACHMENT # 6

SC-I/U Seismic Analysis Qualification and FEA Report Check List

24590-G04B-F0019 Rev 4 (1/17/2006) Ref- 24590-WP-3DP-GO4B-00049



SC-If U Seismic Analysis Qutfication and FEA Report Check List

ag n ec r or t herid t s orfitu ot h
t2 ue ly defines the e u m ent s1et fc1tion s a da 24190 -W TP-3PS- 9 -T000 §27.2identification of safety functeors of ele
must be provided during and rfae a teheienq bs 24590e nar t i ba p r sy 24 59 -W TP-3PS-M V 0 -TO 2 § 7 .3.1

13 Idenification and descritioof t pa Equiment specification and/or data sohfethe equipment that perform the safety functions gs) re 24 9O-WP3PSS OOTOOn § . Ptherefore required to resist the DBE (this ecludeta D-STD 1020-94 § 1.4 (page 1-7) 2.2Identification of Seismic Categories of relevant supe8se-if2ati4 and/o ( aeet1C- 1pg C-e5)
1.4 adents icaon basic material properties, key ~ ie- ofdimensions, and physical configuration of the equipmentmcuditg reference to design drawings/documaents

i3e at n revlenidof designation) that ire used to control
-Ale rat ion o e n

2.1 frec tu&, goverling codq~s) that specTify ull~th or J upnltSelk::-m jdo ;t h ---yield values (code allowable strength or stress levels)r E450-P -3S-AOT0O spe7fcai1 ad/r at se
24590-WVT-3PS-MV00-100 T 22,
DOE-STD- 1020-94 52.3 .2 a2e 2-2. sIed nticatin y s of the c paeiney sftregt or stress levels 2459O-WTp-3PS-SS9O-TO000 §7.1 2(e)

2 .3i h n a y e t e c a a i y o h e q u ip m e n t b a s e d 2 4 5 9 0 -W P 3 P S -M V O - T 0 O 2 §2 . 2 .4
2.3 Defniion of the seistm coads (earthquake loadins ~~~90W~~~~~_-S9_4 FO 2.§27. 212(eused in the analysis (gin-structure response spectra) 5E-T10 9 §1.4 (page 1-) §2.2

(page 2-4), §C.8 (page C-65)
2.4 Ideng roesss ( ~ 24590.WT P-3PS-MVOO-T1022q ..corrosin, e uipme d agin iroc/thea (eg., Equipment specification and/or data sheet~-- ~ec.)oo, d osn ion, raio n, efe r toao uerna ftgu, 24590-W TP-3PS-SS9O-TOOO1 § 2.3t c . , d o c e tt i o o r r f e n e t d o u n tio n af IE E E S td 3 4 4thee afecs oil material properties over the design life ofthe equipment, and evidence that the equipment willcontinue to provide its safety functions during and after a

Page 2 of 5 J - t& 24 5 90-PTF-3PS-MEVV-T0002 Rev. 4
Cesium Nitric Acid Recovery Forced



SC-I/II Seismic Analysis Qualification and FEA Report Check List

if an equivalent staticanalysism moel is used in lieu of 249Wr.3S5'f 0 1 §12anyn mic analyses, include justification of the adequacy §7.1 .2(g)
Of this approach (e.g., evidence that the structural 24590-WTp-3pSMVOOT0002 §2.24features of the equipment are relatively simple, DOIST9-1020-94 §2.2, page 2-4symmetric, and have essentially uniform distribution of
mass and stiffness)

2.6 Description Of how the analysis considers 3 orthogonal 2 4590-Wr -3PSSS904'oool §6.1.3Components of earthquake ground motion (two 24 59 0-WTP..3PS-MVOOJJ'00
02 §2.2.4horizontal and one vertical), and how the responses from D4E-STD- 020-94 §2.3.2 (page 2-12)the various direction components are combined in

accordance with American Society of Civil Engineers~jASCE) Standard 4.
2.7 Identification of the damping values used in the analyses 2 4 5 90-WIT3pS5590mT00 1 §6.I.I(b)(e.g., damping values of 2 for massive low-stressed 24 5 90-WTP-3PS-MV0-T00 0 2 §2.2.4equipment with 0.5 for sloshing modes in liquid- DOE-STD-3102094 §2.3.3 (page 2-15)containing metal tanks, or 3 for electrical cabinets and

other equipment)
2.8 Evidence that connecting structural supports and piping Equipment specification and/or data sheet(and the associated dynamic coupling effects) are 2 4590-WTP-3PS-SS90-T0001 §6.2.3proprtyreprsened i th anaytial mdel245904VTP-3P-MV00-T0002 

§2.*2.'4
DOE-STD-1020-94 §C.6.1, Items 2 & 3

2.9~ ~ ~ ~~~~~tmt Idft acaio ofteimc 
Eqimn pciiainademands expected to occur concurrently with a DBE (in 249pWTPe3PSfci90nad00 1 §4 and §Sa comparable format to the code allowable values) 24590-WTP-3PS-MV0-T000 2 §2.2.4
DOE-STD-1020-94 2.3.2 a te 2-123 7'T, ide lca n of th tPlfttntrit 1- 1hhe mpornt na equncies of e 2 4 590-WTP-3PS-SS90-T00 I §6, l((a) doneequipment (or the peak of the design respontse spectrum and §6 .1 (a)must be used)Q2.2.4

3.3 a ete 2-4)
3.2 lden i icai tIioni of the computed elastic seismic response of 2 4 590-NWTP113PS-SS9O..T000 1 §7.1 .2(g)the equipment (in a comparable format to the code 2 4590-WTP-3PS-MV0-T0 0 0 2 §2.2.4allowable valuesl 

DOE-STD; "020 2.3.2 a e 2-12

Pag& 5
24590-PTF-3PS-MEVV-TOO v4

Cesium Nitric Acid Re rced
Circulation Vacuum Evaporator System



SC-I/II Seismic Analysis Quication and PEA Report Check List

ofS 'P~i OfJ WiS" dresstn s -'- -_ s- Ioflato 0) eh disadu >ahs2 59 - T -PSMo-n0 2J ..

seismic loads (using code-defined load factors) and dta sheet - --compare the result with code-defined strength or stress 24 59 0-WTP-3PS-MVOO-TO02 §2.2levels to confirm the desi: '; I' i; ad] quate DOE.-STD-12109141 3.2 a e 2-123.5 
sdenuis-cation of reative loasmh o ne or g strSAl 24590- -3PSS-S0 T000 §72.4

between equipen a d ineoad as w l as )0 3P lo2d
DOE-STD- 1020-94 §2.2 (page 2-6) and

36 Identification of rectir wohds _ cctio for 2459-WP13PSMV000 §2.2eupports and pii, (nd t c or asumt w gl l Suppleen t 3-a

4 . 3 D e s c r i p t i o f t e r y ( n l t c a e h d a dN A1 9 9 S p l e e t 3 -

i4luin modeI4tl s seinu valendotutl reslts 4 90-W1P-PSMVOOTOO
2 §2.2.

NQA-1-1989
DOE-STD-1020-94 1.4 (a e -7 d

4.2 Printu of uptoc optran alss inerswh hcl-dtheclin fo 2 45 9 0-WFP3PS.MV0000 §..

num erical accuracy and the ory and a s t ion N A I - 1989 Su pplm ntT 2S 2I -
DOE-STD- 1020-94 g§ 14 (pg 17) n

4 3 8 (page C.-.65) pg n

4. s ript ioe of thepo ns l n lytiae e sho e o d N QA - -1989 Supplement 38 -1 I4 s Derptions f operrgrmsuse in thesinm nss 24590-WTP-3PS-SS90-TOOO 71.2Q4. Dc rd i n mofd om ueroga(s) used in th aie analyses, 24590-WTP-3PS-SS90-TOOO1 §7.1.2(g)icluadi moey use d nput vgaues, and output results 24590-WTP-3PS-MVOO-TOO02 §2.2.4calclatd bythecom uterpro ramNQA-1-1989 Supplement 3S- I
4.5 Printo ut Of Outpu- It- of_ comur analyses includina DOE90T-02-4C8sintueoutpuspofsbl cngineer wh efre e 250WP3PS-MVOO-TOO02 §2.2.4~conputer analyses on irstipbge of output DQE-Sth NQA-1-1989 Supplement 38- Suter- al TD-1020 94 8 (_Pae C-65)

24590-PTF-3PS-MEVV-TOO02, Rev. 4
Cesium Nitric Acid Recovery Forced

Page 4 of 5 ~Circulation Vacuum Evaporator System



SC-I/II Seismic Analysis Qualification and FEA Report Check List

4( Documentation or reference tdum tinf49 W kPS 1 (gj)verification of computer program accuracy 24590-WTP-3PS-MVOO00-T 02 §2-2.4
NQA-1 -1989 Supplement 3S-I
DOE-STD-1020-94 gC.8 (page C-65

24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System
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24590-PTF-3PS-MEVV-T0002, Rev. 4
Cesium Nitric Acid Recovery Forced

Circulation Vacuum Evaporator System

APPENDIX K

Location of the 2-inch inlet drain nozzle
on reboiler steam condensate vessel

Page K-1
24590-GO4B-F00019 Rev 4 (1/17/2006) Ref: 24590-WTP-3DP-GO4B-00049
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1

2

3
4
5
6
7
8
9

10
11
12

13
14
15
16
17
18
19
20
21
22

Part III, Operating Unit Group 10-8.8-1

6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 8.8

Pretreatment Building
Engineering Calculations

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-PTF-PER-M-02-005, Rev 7 Flooding Volume for PT Facility

24590-PTF-PER-M-03-001 Rev 0 Flooding Volume for 28 Ft Level in PT Facility

24590-PTF-PER-M-04-001, Rev 0 Flooding Volume for 56 Ft Level in PT Facility

24590-PTF-PER-M-04-0003, Rev 0 Flooding Volume for 77 Ft Level in PT Facility

24590-PTF-PER-M-04-0007, Rev 0 Flooding Volume For Room P-0123A In PT
Facility

24590-PTF-PER-M-04-0008, Rev 1 Flooding Volume for Room P-0 150 in PT Facility

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

DOE US Department of Energy

FRP feed receipt process

HLP HLW lag storage and feed blending process

HLW high-level waste

LAW low-activity waste

MSM master-slave manipulator

PT pretreatment

Pi pretreatment in-cell handling

PWD plant wash and drain

RDMC remote decontamination maintenance cave

WAC Washington Administrative Code
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1 Introduction

The Washington Administrative Code, WAC 173-303-640(4)(e), addresses tank systems containing
dangerous waste. This code requires that secondary containment systems be designed to contain 100 %
of the capacity of the largest tank within its boundary. Also included is the containment of the fire water
discharge, where applicable, within the boundary of the secondary containment.

This report specifically addresses flooding scenarios to be contained within the pretreatment (PT) facility
Room P-0123A and establishes the minimum requirements for secondary containment. This room
contains the Remote Decontamination Maintenance Cave (RDMC) which is part of the Pretreatment In-
Cell Handling (PIH) System.

2 Applicable Documents

WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code

3 Description

The PT facility receives low-activity waste (LAW) feed and high-level waste (HLW) feed from the
Double-Shell Tank System. This mixed waste feed is pumped through double-walled underground
transfer lines to the PT facility.

The purpose of the PT facility is to pretreat the waste received from the Double-Shell Tank System and to
transfer it to the LAW and the HLW vitrification facilities. Within the LAW and HLW vitrification
facilities, the waste is formed into glass logs suitable for long-term disposal.

Within the PT facility, the LAW feed is transferred to the waste feed receipt process (FRP) vessels
(FRP-VSL-00002A/B/C/D), while the HLW feed is sent to the HLW feed receipt vessel
(HLP-VSL-00022). These wastes are temporarily stored in the vessels before being pumped and treated
by the PT processing equipment.

These vessels are located in black cells and are not accessible. The black cells are arranged in a "U"
shape around a central hot cell in the PT facility, where major processing equipment is located.

The hot cell is remotely maintainable with the use of a crane system. Below the center of the hot cell are
two adjacent rooms in the deep pit at the -45 ft elevation. This is the low point for the PT facility. Within
these rooms are the plant wash and disposal (PWD) ultimate overflow vessel (PWD-VSL-00033) and the
HLW effluent transfer vessel (PWD-VSL-00043).

The FRP vessels are the largest in the PT facility. The flood scenario at 0 ft elevation addressed a
postulated failure of one FRP vessel and the movement of its fluid from a black cell to the hot cell, and
then to the -45 ft elevation pit in Flooding Volumefor Below Grade and 0 Ft Level in PT Facility (24590-
PTF-PER-M-02-005). The flooding scenario also addressed the fire water pit at the -19 ft elevation. The

Page 1
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0 ft elevation flooding document did not specifically address the flooding volume in Room P-0123A,
which is addressed in this document.

3.1 Room P-0123A Flooding Volume

Room P-0 I 23A is located on the east end of the hot cell (Room P-0 123) in the PT facility and houses the
Remote Decontamination Maintenance Cave (RDMC). The RDMC provides shielded windows for direct
viewing, master-slave manipulators (MSMs), and jib cranes for enhanced equipment handling
capabilities. The RDMC includes five areas separated by function. The Spray Decontamination Area
provides remotely deployed lances to clean and decontaminate equipment surfaces. The Size Reduction
Area provides the equipment needed to cut process components or other handling equipment into more
manageable pieces. The Soak Decontamination Area provides decontamination equipment to clean and
decontaminate the internals of failed equipment. MSMs and remote handling tooling are deployed in the
Remote Repair Area for performing maintenance on items that cannot be decontaminated sufficiently for
direct or indirect hands-on maintenance. Finally, the Laydown Area provides temporary storage of
contaminated components and local storage of contaminated tools and fixtures.

The entire cell floor of Room P-0 1 23A is lined with stainless steel, and the walls are lined up to 18 ft (for
spray decontamination operations). A stainless steel lined stub wall (4 ft 8 in high) on the west end of the
RDMC separates the RDMC room from the hot cell. Two sumps (PWD-SUMP-00032 and PWD-SUMP-
00033) are located in Room P-0123A and the floor of the room slopes toward the sumps. Room P-0123A
does not have floor drains and in the event of flooding, the liquid is removed from the room via two steam
ejectors located in the sumps. The room is not serviced by fire protection sprinklers.

The Soak Decontamination Area within the RDMC contains a Decontamination Tank (PIH-TK-00001).
This is the only tank in Room P-0123A.

The evaluation of flooding volume, which is provided in Appendix A, determines the flooding volume for
Room P-0 123A and determines the minimum height for the stainless steel liner.

The flooding volume is determined from the volume of the largest vessel within the containment.
Firewater discharge is not applicable to this room.

The results of the evaluation indicate a flood volume of 231 cubic feet and a required minimum liner
height that is 2-inches above the highest point of the grout or 16-inches referenced to the 0' 0" concrete
elevation (Elevation 1' 4").

Page 2
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Appendix A
Evaluation of Flooding Volume for Room P-0123A
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Appendix A
Evaluation of Flood Volume for Room P-0123A

Description

Room P-0123A is located on the east side of the PT facility hot cell and houses the Decontamination
Tank (PIH-TK-00001). The Decontamination Tank is the only vessel in the room. The secondary
containment for Room P-0123A includes two low point sumps (PWD-SUMP-00032, and PWD-SUMP-
00033) and a stainless steel liner. The floor of the room is sloped towards the sump. Room P-0123A
does not have floor drains; in the event of flooding, the liquid is removed from the room through two
steam ejectors provided at the floor sump. The room does not have sprinklers.

This evaluation determines the flooding volume for Room P-0123A and determines the minimum height
for the stainless steel liner.

Basis

- The dimensions of Room P-0123A are provided in Figure 1 below.

" The dimensions of PIH-TK-0000I are 96 inches diameter by 55 inches tall

" The volume of PWD-SUMP-00032 is 73.5 gallons

" The volume of PWD-SUMP-00033 is 73.5 gallons

" The maximum height of grout in Room P-0123A is 14 inches above the 0'-0" elevation concrete.

Page A-1
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51'0

Figure 1 - Dimensions of Room P-0123A
54'6"

8!8" 13'10"

T 3

8' 8" ~

11'0" 19' I "

14'0" 18'0"

51'0

E) Denotes areas for calculating total roam area

Method

The flooding volume is determined from the volume of the largest vessel within the containment.

The minimum height for the liner is based on the flooding volume. Since the slope of the floor will direct
water to the sump, credit is taken for the sump volume. The resulting net volume is divided by the
available room area. The total room area is reduced by the footprint of the enclosed equipment to
determine the available room area. The height of the liner will be determined from the height of the
grout; for conservatism, no credit is taken for the volume created by the slope of the floor.

Determination of Flood Volume

From the dimensions of PIH-TK-00001, the vessel volume contribution to flooding volume, Vv, is
calculated from:

Vv= n/4xDv2 xHv

Where:

Dv = Vessel diameter, feet = 96 inches / 12 inch/ft = 8 ft

Hv = Vessel height, feet = 55 inches / 12 inch/ft = 4.6 ft

Then

Page A-2
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Vv = n/4 x (8 ft)2 x (4.6 ft) = 231.2 cu ft

The flooding volume, Vflood, is:

Vflood=Vv=231.2cuft

Rounding to the nearest integer gives

Vflood= 231 cu f

Determination of Minimum Liner Height

The total room area is calculated as the sum of areas 1-5 (denoted by circles in Figure 1 above) as
follows:

Al = 14' 0" x 51' 0"= 714 ft2

A2 = 31' 4" x 8' 8" = 271.6 ft2

A3 = 1/2 x 8' 8" x 8' 8"= 37.6 ft2

A4 = 13' 10" x 31' 4"= 433.4 ft2

A5 = 18' 0" x 51' 0"= 918 ft2

Total room area At = AI+A2+A3+A4+A5 = 2374.6 ft2 (round to 2375 ft2)

The available area for containment excludes the area occupied by the equipment. For PIH-TK-0000 1, the
footprint area of the vessel, Av, is:

Av = 7c/4 x Dv2 = n/4 x (8 ft) 2 = 50.3 sq ft (round to 50 sq ft)

Where Dv = diameter of vessel in ft

For the other equipment in the room, the footprint is estimated as follows:

Decon turntable PIH-TTBL-00001 20 sq ft

Repair turntable PIH-TTBL-00002 95 sq ft

Miscellaneous area for baskets*, tools, equipment laydown, etc.

(allow 5% of total floor area) 120 sq ft

*Note: Basket Staging Frame (PIH-MHAN-000 15) has no significant footprint and is therefore
neglected.

Subtotal component footprint, Ae 235 sq ft

The available area, Aa, is determined from:

Aa = At - Av - Ae = 2375 sq ft - 50 sq ft - 235 sq ft = 2090 sq ft

The volume of each of the two sumps is:

Vsump = 73.5 gal / 7.48 gal/cu ft = 9.8 cu ft

Page A-3
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As stated in the method section, for conservatism, the volume created within the sloped area of the floor is
neglected.

The minimum liner height, Lmin, above the height of the grout, is

Lmin = (Vflood -2Vsump) / Aa = (231 cu ft - 2 x 9.8 cu ft) / 2090 sq ft

Lmin = 0.101 ft = 1.21 in

Rounded up to the nearest inch,

Lmin = 2 inches above the grou

Referenced from the O'-0" concrete elevation, the minimum liner height is 14 inches + 2 inches for a total
of 16 inches (Elevation 1' 4")
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WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 8.9

Pretreatment Building
Material Selection Documentation

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-PTF-N1D-CNP-POOOl, Rev 0 Material Selection Data Sheet for CNP-DISTC-
00001

24590-PTF-NID-CNP-PO002, Rev I Material Selection Data Sheet for CNP-HX-
00002

24590-PTF-NlD-CNP-PO003, Rev I Material Selection Data Sheet for CNP-HX-
00003

24590-PTF-N1D-CNP-P0004, Rev 1 Material Selection Data Sheet for CNP-HX-
00001

24590-PTF-N1D-CNP-P0005, Rev 1 Material Selection Data Sheet for CNP-EVAP-
00001

24590-PTF-NID-CNP-PO006, Rev 3 Material Selection Data Sheet for CNP-VSL-
00004

24590-PTF-NID-CNP-PO008, Rev I Material Selection Data Sheet for CNP-
BRKPT-00002

24590-PTF-N I D-CNP-PO09, Rev I Material Selection Data Sheet for CNP-VSL-
00003

24590-PTF-NlD-CNP-POO10, Rev I Material Selection Data Sheet for CNP-
BRKPT-00001

24590-PTF-NID-CNP-POO 11, Rev 1 Material Selection Data Sheet for CNP-VSL-
00001

24590-PTF-NID-CNP-PO012, Rev I Material Selection Data Sheet for CNP-HX-
00004

24590-PTF-N1D-CXP-P0001, Rev 1 Material Selection Data Sheet for CXP-VSL-
00001

Part III, Operating Unit Group 10-8.9-1
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24590-PTF-NID-CXP-PO003, Rev I Material Selection Data Sheet for CXP-VSL-
00026A/B/C

24590-PTF-NID-CXP-PO007, Rev I Material Selection Data Sheet for CXP-VSL-
00004

24590-PTF-N1D-CXP-P0008, Rev 1 Material Selection Data Sheet for CXP-VSL-
00005

24590-PTF-N I D-FEP-PO02, Rev I Material Selection Data Sheet for FEP-VSL-
00017A/B

24590-PTF-N1D-FEP-P0003, Rev 1 Material Selection Data Sheet for FEP-VSL-
00005

24590-PTF-NlD-FEP-PO007, Rev I Material Selection Data Sheet for FEP-SEP-
00001A/B

24590-PTF-NID-FEP-PO008, Rev 0 Material Selection Data Sheet for FEP-RBLR-
00001A/B

24590-PTF-NID-FEP-PO009, Rev 0 Material Selection Data Sheet for FEP-COND-
00002A/B

24590-PTF-NID-FEP-POOIO, Rev 0 Material Selection Data Sheet for FEP-COND-
00003A/B

24590-PTF-NID-FEP-PO013, Rev 0 Material Selection Data Sheet for FEP-COND-
00001A/B

24590-PTF-N1D-FRP-POO13, Rev 2 Material Selection Data Sheet for FRP-VSL-
00002A-D

24590-PTF-NID-HLP-POO01, Rev 0 Material Selection Data Sheet for HLP-
BRKPT-00004/6

24590-PTF-N I D-HLP-PO03, Rev I Material Selection Data Sheet for HLP-VSL-
00022

24590-PTF-NID-HLP-PO007, Rev I Material Selection Data Sheet for HLP-VSL-
00027A/B

24590-PTF-NID-HLP-PO010, Rev I Material Selection Data Sheet for HLP-VSL-
00028

24590-PTF-NID-PIH-POO01, Rev 0 Material Selection Data Sheet for PIH-TK-
00001

24590-PTF-NlD-PJV-P000l, Rev I Material Selection Data Sheet for PJV-VSL-
00002

24590-PTF-NID-PVP-P0001, Rev I Material Selection Data Sheet for PVP-SCB-
00002

Part III, Operating Unit Group 10-8.9-2
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24590-PTF-N1D-PVP-P0002, Rev 1 Material Selection Data Sheet for PVP-VSL-
00001

24590-PTF-NlD-PWD-P000l, Rev 1 Material Selection Data Sheet for PWD-VSL-
00044

24590-PTF-NID-PWD-P0002, Rev I Material Selection Data Sheet for PWD-VSL-
00043

24590-PTF-NID-PWD-PO003, Rev 3 Material Selection Data Sheet for PWD-VSL-
00015/16

24590-PTF-NID-PWD-PO005, Rev 2 Material Selection Data Sheet for PWD-VSL-
00033

24590-PTF-NID-PWD-PO006, Rev 2 Material Selection Data Sheet for PWD-VSL-
00046

24590-PTF-NID-PWD-PO007, Rev 0 Plant Item Material Selection Data Sheet for
PWD-BRKPT-00007/8/9/10/17/19

24590-PTF-NID-PWD-PO008, Rev I Material Selection Data Sheet for PWD-
BRKPT-00015/16

24590-PTF-NID-RDP-00001, Rev 6 Corrosion Evaluation for RDP-VSL-
00002A/B/C

24590-PTF-N1D-RDP-00002, Rev 3 Corrosion Evaluation for RDP-VSL-00004

Material Selection Data Sheet for RLD-VSL-24590-PTF-Nl1D-RLD-P0002, Rev 2 00017M/B

24590-PTF-N1D-TCP-P0001, Rev 2 Material Selection Data Sheet for TCP-VSL-
00001

24590-PTF-NID-TLP-PO001, Rev 2 Material Selection Data Sheet for TLP-VSL-
00009A/B

24590-PTF-N1D-TLP-POO02, Rev 0 Material Selection Data Sheet for TLP-COND-

24590-PTF-N1D-TLP-P0003, Rev 0 Material Selection Data Sheet for TLP-COND-
00001

24590-PTF-NID-TLP-P0006, Rev 0 Material Selection Data Sheet for TLP-COND-
00002/3

24590-PTF-N1D-TLP-P0005, Rev 3 Material Selection Data Sheet for TLP-SEP-
00001

2459-PT-NlDTLPPOO0, Rv I Material Selection Data Sheet for TLP-VSL-
2459-PT-N1DTLPP000, Rv 1 00002

24590-PTF-N1D-TLP-POO1 1, Rev 1 Material Selection Data Sheet for TLP-RBLR-
00001

Part III, Operating Unit Group 10-8.9-3
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24590-PTF-NlD-UFP-POO01, Rev 2 Material Selection Data Sheet for UFP-
BRKPT-00001A/B

24590-PTF-NID-UFP-PO002, Rev 2 Material Selection Data Sheet for UFP-PP-
.00001, 2, 3A/B

24590-PTF-N I D-UFP-PO03, Rev 0 Material Selection Data Sheet for UFP-VSL-
00002A/B

24590-PTF-NID-UFP-PO004, Rev 3 Material Selection Data Sheet for UFP-FILT-
00001, 2, 3A/B

24590-PTF-NlD-UFP-PO005, Rev 2 Material Selection Data Sheet for UFP-VSL-
2459-PT-N D-FP-000, Rv 2 00001AMB

24590-PTF-NID-UFP-PO008, Rev 2 Material Selection Data Sheet for UFP-VSL-
00062A/B/C

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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24590-PTF-N1D-PH-P0001
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

PIH-TK-00001 (PTF)
Pretreatment Decontamination Tank
Decon Soak Tank
" Design Temperature (*F): 212
* Design Pressure (psig): 0
" LAcation: outcell

ISSUED BY
RPlWTP P00

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

Operating Modes Considered:
* The tank is expected to contain nitric acid at 0.5 M or greater.
" Evaluation based on the assumption that chlorides, including HCl, will not be added to the tank.

Materials Considered:

Material Relative Acceptable Unacceptable
Cost Material Material

Carbon Steel 0.23 X
304L 1.00 X
316L 1.18 X .
6% Mo 7.64 X
Alloy 22 1 11.4 X
Ti-2 10.1 X

Recommended Material: 316 (max 0.030%; dual certified)

Recommended Corrosion Allowance: 0.04 inch (includes 0.0 inch erosion allowance)

Process & Operations Limitations:
a None identified at this time

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct rnaterials at DOE-
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

IEXPIRES: 12 7/ 1

This bound document contains a total of 5 sheets.

0 Issued for Permitting Use

REV DATE REASON FOR REVISION jPREPARER CHECKER APPROVER
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PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

a General Corrosion
Hamner (1981) lists a corrosion rate for 304 (and 304L) in 2 M HNO 3 of less than 2 mpy. Davis (1994) states the corrosion
rate for 304L in 12% HNO 3 will be less than about I mpy up to about 212 0F. 316L should have similar corrosion rates in
similar conditions.

Conclusion:
At the proposed temperature range, either 304L or 316L is expected to be sufficiently resistant to the anticipated acid
solution with a probable general corrosion rate of less than 1 mpy. A minimum corrosion allowance of 0.04 inch is
recommended.

b Pitting Corrosion
At the concentrations and temperatures used, nitric acid will not pit 304L. 316L is more resistant than 304L and is
recommended to allow for possible future process evolution.

Conclusion:
Under normal operating conditions, pitting is not considered a problem for either 304L or 316L.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to stress corrosion crack stainless steel is unknown. In part this is because the
amount varies with temperature, metal sensitization, the environment and because chloride tends to concentrate under heat
transfer conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can
lead to cracking under some conditions. The use of "L" grade stainless reduces the opportunity for sensitization and,
therefore, the likelihood of cracking. The tank is not expected to have significant concentrations of chlorides present and the
normal operating temperature should not be high enough to cause concern.

Conclusion:
The use of 304L and 316L are expected to be acceptable with 316L marginally better.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
The low carbon grades of 304 and 316 used on this project are generally not susceptible to weld corrosion. Higher alloys,
when used, are more resistant than the 300 series stainless steels.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microblologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth. Typically, MIC is not encountered in operating
systems.

Conclusion:
MIC is not considered a problem.

PIH-TK-00001 Sheet:2 of 5
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PLANT ITEM MATERIAL SELECTION DATA SHEET

h Fatigue/Corrosion Fatigue
Vessels are designed to accommodate the expected fatigue cycles for the design life.

Conclusions
Not expected to be a concern.

I Vapor'Phase Corrosion
316L is sufficiently resistant to the conditions encountered in both the liquid phase and the vapour phase portions of the
vessel

Conclusion:
316L is recommended.

j Erosion
Velocities within the vessel are expected to be low.

Conclusion:
Not expected to be of concern.

k Galling of Moving Surfaces
Components have been designed to minimize the possibility of galling.

Conclusion:
Design of components is such as to eliminate concern.

I Fretting/Wear
Components have been designed to minimize the possibility of fretting.

Conclusion:
Design of components is such as to eliminate concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not applicable.

n Cavitation
Cavitation is usually encountered in high velocity fluids and not normally expected in vessels.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Addition of Nitric Acid
The tank normally contains nitric acid.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEETS

Component(s) (NamellD #)

Facility

In Black Cell?

Pretreatment Decontamination Tank (P[H-TK-00001)

PTF

No

PIH-TK-00001 Sheet:5 of 5

Chemicals Unit Contract Max Non-Routine Notes
Leach No leach Leach No Leach

Aluminum gin
Chloride gin
Fluoride g __

Iron on
Nitrate 911
Nitrite gil
Phosphate gI
Sulfate gn
Mercury g11
Carbonate Gin
Undissolved solids wt%
Other (NaMnO4, Pb,...) gn
Other gi_
PH WA __________ Assumption 2

Temperature *F Assumption 1

List of Organic Species:

Notes:
1. Concentrations less than Ix 104 gn do not need to be reported; list values to two significant digits max.

Assumptions:
1. T minimum 59 F; T maximum 212 T.
2. Assume pH near or below 0.
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RDP-VSL-00002A/B/C (PTF)
Spent Resin Slurry Vessels
" Design Temperature (*F)(Max/min): 148/30
" Design Pressure (psig) (Max/min): 15/FV
* Location: incell
" PJM Discharge Velocity (fps): 40
" Drive Cycle: 17 % (at 40 fps)

iSSUED BY
RPPWTP PD0 13032ii

R1 0930322

Associated Items
RDP-PJM-00001 - RDP-PJM-00012
RDP-PMP-00008A/B

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached Process Corrosion Data Sheets

Options Considered:
" Normal operations include receipt, storage and transfer of spent IX media
" Slurry received contains approximately 20 volume% solids (not considered normal operating condition)
" Off-normal conditions include the receipt of fresh resin overflow from system CRP and the receipt of un-eluted or off-spec Cs resin

to be returned for further elution

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
Type 304L (S30403) 1.00 X
Type 316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: Type 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion allowance and
0.016 inch general erosion allowance; localized protection
will be provided as necessary as discussed in section j)

Process & Operations Limitations:
0 Develop flushing/rinsing procedure

Concurrence JR for KW
Operations

6 Incorporate revised PCDS
Update design temperature dler ivine RBDavis SWVil

REV DATE REASON FOR REVISION PREPARER CHECKER MET APPROVER
Sheet: I of 7 5 June 2008
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REVISION HISTORY .

5 1/6/05 Update wear allowance based on
24590-WTP-RPT-M-04-0008 DLAdler JRDivine RBDavis SWVail

4 1/24/05 Update PJM and erosion info based on SWVail for
4 __/4/_ 24590-WTP-MOE-50-00003 DLAdler JRDivine NA APifo

Addition of information regarding
3 5/17/04 inadvertent nitric acid addition NA

Append updated PCDS DLAdler APRangus SWVail

2 5/12/04 Revised to incorporate new PCDS NA
DLAdler JRDivine APRangus

Update design temp/pressure
Include assoc. items

Add PJM information
Delete reference to system TRP and Tc

1 4/26/04 resin NA
Revise erosion section
Re-format references

Add DWP note
Append updated MSDS DLAdler JRDivine APRangus

0 6/2/02 Initial Issue DLAdler JRDivine SS SMKirk

REV DATE REASON FOR REVISION PREPARE CHECKER MET APPROVER
I_____ R ____ ___ _____

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only. This bound document contains a total of 7 sheets.
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Corrosion Considerations:

RDP-VSL-00002A/B/C collect and transfer spent resin. These vessels receive both transport liquid and spent resin slurry
streams. Normally the vessels operate between 50 and 123 *F.

a General Corrosion
Hamner (1981) lists a corrosion mte for 304 (and type 304L) in 2 M HNO 3 of less than 2 mpy. Davis (1994) states the corrosion rte for
type 304L in 12% HNO3 will be less than about I mpy up to about 212*F.

In this system, the conditions are such that type 304L stainless steel will be acceptable.

Conclusion:
Under normal conditions either type 304L or type 316L will be satisfactory.

b Pitting Corrosion
While chloride is known to cause pitting in acid and neutral solutions, with no chloride present in reportable concentrations, both type 304L
and type 316L stainless steel are acceplable.

Conclusion:
The use of type 304L or type 316L is acceptable.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, and the environment But it is also unknown because chloride tends to concentrate under heat transfer
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as a few ppm can lead to cracking under
some conditions. Generally, as seen in Sedriks (1996) and Davis (1987), chloride stress corrosion cracking does not usually occur below
about 140*F. During the normal operations,either type 304L or type 316L is expected to be satisfactory.

Conclusion:
At the normal operating environmert, either type 304L or type 316L is acceptable.

e Crevice Corrosion
Comments under Pitting are generally applicable here. However, the one additional factor is the presence of resin beads. These will ibrm
crevices at the wall that could initiate crevice corrosion.

Conclusion:
The presence of resin increases the probability of initiating crevice corrosion. The more resistant type 316L is recommended.

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environmert.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
MIC is not considered a problem in this system.

Conclusion:
Not a concern.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a concern. The pressures encountered are so low and the strength of the material is so comparatively
high that corrosion fatigue is not a problem.

Conclusions
Not a concern.

i Vapor Phase Corrosion
Not expected in this system.

Conclusion:
Not considered to be a concern.
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j Erosion
Based on past experiments by Smith & Elmore (1992), the solids are soft and erosion is not expected to be a concern for the vessel wall.
Based on 24590-WTP-RPT-M-04-0008, a general erosion allowance of 0.016 inch is adequate for componerts with maximum solids
content up to 27.3 wt/6. Additional type 316L stainless steel should be provided as localized protection for the applicable portions of the
bottom head to accommodate PJM discharge velocities of up to 12 m/s with normal maximum solids concentrations of 7.0 wt/o and
maximum solids concentrations of 53 wt/o with a usage of 19 % operation as documented in 24590-WTP-MOC-50-00004. Vessels RDP-
VSL-00002A/B/C require at least 0.060-inch additional protection. The 53 wt/o is considered to be conservative. The fraction of time the
solids concentration is expected to be at maximum is 10 %. During normal operation, 90 % of the time, the solids content of RDP-VSL-
00002A/B/C is expected to be 7.0 wt%.

The wear of the PJM nozzles can occur from flow for both the discharge and reflood cycles of operation. At least 0.038-inch of additional
type 316L stainless steel should be provided on the inner surface of the PJM nozzle to accommodate wear due to PJM discharge and suction
velocities with normal solids concentrations of 7.0 wt/o and a maximum solids concentrations of 53 wt% with a usage of 19 % operation as
documented in 24590-WTP-MOC-50-00004.

Conclusion:
The recommended corrosion allowance provides sifficient protection for erosion of the vessel wall. Additional localized protection for the
bottom head will accommodate PJM discharge velocities and for the PJM nozzles will accommodate PJM discharge and reflood velcities.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

rn Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not applicable.

n Cavitation
None expected.

Conclusion:
Not believed to be of corern.

o Creep
The temperatures are too low to be a urncem.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
Vessels normally operate at low pH.

Conclusion:
Not applicable.

RDP-VSL-00002A/B/C: Sheet:4 of 7 5 June 2008 1



24590-PTF-N1D-RDP-00001
Rev. 6

CORROSION EVALUATION
References:
1. 24590-WTP-MOC-50-00004, Wear Allowance for WTP Waste Slurry Systems
2. 24590-WTP-RPT-M-04-0008, Rev. 2, Evaluation Of Stainless Steel Wear Rates In WTP Waste Streams At Low Velocities
3. 24590-WTP-RPT-PR-04-0001, Rev. C, WTP Process Corrosion Data
4. Davis, JR (Ed), 1987, Corrosion, Vol 13, In "Metals Handbook", ASM Intemational, Metals Park, OH 44073
5. Davis, JR (Ed), 1994, Stainless Steels, In ASM Metals Handbook, ASM International, Metals Park, OH 44073
6. Hamner, NE, 1981, Corrosion Data Survey, Metals Section, 5th Ed, NACE International, Houston, TX 77218
7. Sedriks, AJ, 1996, Corrosion ofStainless Steels, John Wiley & Sons, Inc., New York, NY 10158
8. Smith, H. D. and M. R. Elmore, 1992, Corrosion Studies of Carbon Steel under Impinging Jets of Simulated Slurries of Neutralized

Current Acid Waste (NCAW) and Neutralized Cladding Removal Waste (NCRW), PNL-7816, Pacific Northwest Laboratory,
Richland, Washington.

9. Zapp, PE, 2000, Material Corrosion and Plate-Out Test of Types 304L and 316L Stainless Steel, WSRC-TR-2000-00434, Savannah
River Site, Aiken, SC

Bibliography:
1. CCN 130171, Ohl, PC to PG Johnson, Internal Memo, Westingiouse Hanford Co, Technical Basesfor Cl- andpH Limitsfor Liquid

Waste Tank Cars, MA: PCO:90/01, January 16, 1990.
2. CCN 130172, Dillon, CP (Nickel Development Institute), Personal Communication to J R Divine (ChemMet, Ltd., PC), 3 Feb 2000.
3. CCN 170127, Cook, S to J Julyk, "Red Lined Data Sheets for the Equipment & In-Line Components for the RDP in the PT Facility,

30 January 2008.
4. Agarwal, DC, Nickel and NickelAlloys, In: Revie, WW, 2000. Uhlig's Corrosion Handbook, 2nd Edition, Wiley-Interscience, New

York, NY 10158
5. Jones, RH (Ed.), 1992, Stress-Corrosion Cracking, ASM International, Metals Park, OH 44073
6. Koch, GH, 1995, Localized Corrosion in Halides Other Than Chlorides, MTI Pub No. 41, Materials Technology Institute of the

Chemical Process Industries, Inc, St Louis, MO 63141
7. Uhlig, HH, 1948, Corrosion Handbook, John Wiley & Sons, New York, NY 10158
8. Van Delinder, LS (Ed), 1984, Corrosion Basics, NACE International, Houston, TX 77084

RDP-VSL-00002A/B/C: Sheet:5 of 7 5 June 2008 1



24590-PTF-N1D-RDP-00001
Rev. 6

CORROSION EVALUATION

Attachment to CCN 163061
Replaces Page A-45 of
24590-WP-RPT-PR-04-0001, Rev C
WTP Process Corrosion Data

PROCESS CORROSION DATA SHEET

Component(s) (Name/ID #) Spent resin slurry vessel (RDP-VSL-00002 AIB/C)
Spent resin dewaterng moisture separation vessel (RDP-VSL-00004)

FacIlity

In Black Cell?

PT -

YesS( OOOOL-0JC ordy)

RDP-VSL-00002A/B/C: Sheet:6 of 7

Chemicals Unit Contract Maxi Non-Routine Notes
Leach No Weach Leech No Leech

Aluminum OIL
Chloride OIL
Fluoride gL
Iron ___
Nitrate gL 6.0E+0 _ .0E+00

Nitrite A__
Phosphate 91L
Sulfate OIL
Mercury gL
Carbonate __L
Undissolved solids wA%
Other (NaMnO4, Pb....) W

Other gL
PH WA Note 4
Temperature *F Noe 3, Assmption I

List of Organic Species:

Reflerne
M2,4 InP TFaYDRDP-OA1
Mae Beee Daacuet 24560-WTPM4C-VIIT-00005, Rev A
MMnnIrytt stW *: CMP9, CXP18, ROP01
ON Naffnal rpA Shem 0(4m, overflow fmr othwr eeaelat NIA
PMID WfA
PFO: 24590-PTF-M5-V17T 0020

Not"s:
i Conoartmiwu bee ttwn Ix 110 gL do not need to be rWported, be r fnohiban v&luas to 1hrM sgftcnt dgb mm

Die doeelopedm anmao bii modetwhich he constbke n the plant feed whe a laportant to co1oeion, equeted to contorct matmir Veem
Fo RDP-V.SL.MABC: 50 -F to 123 T (24590-WTP-RPT-ENG-07-007, Rev 0)

4 Urnjm PIH app=nd*tl I

Assumptions:
I For RDP-VSLAM04 123 F mawuDoperang tempemura baid on mscmmn temnperiUe a RDP-VSL-00002ABC,

and givenh th o is no haeikng n the dowemg urt I
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24590-WTP-RPT-PR-04-0001, Rev. C
WTP Process Corrosion Data

4.10.1 Spent Resin Slurry Vessel (RDP-VSL-00002 A/B/C)

Routine Operations

The spent resin slurry vessels (RDP-VSL-00002-A/B/C) are designed to collect and transfer a batch of
spent resin every week. After commissioning, the time between spent resin batch transfers will be
determined by operational experience.

The spent resin slurry vessels (RDP-VSL-00002-A/B/C) receive both liquid and slurry streams.

These vessels, with associated piping and controls, serve as both the source of transport liquid and the
receipt vessels for spent resin slurry. Each vessel is designed to contain one full batch of DC resin plus the
transport liquid associated with transferring the resin bed out of an IX column. The total batch volume
required for removing the spent resin from an IX column is 7500 gallons per vessel (6900 gallons of
transport fluid and 600 gallons of resin). During normal operation, the vessels will contain approximately
8 % vol/vol solids. The solids content is greater during the first few minutes of displacement when the
incoming slurry line could be very high in solids, but the high solids content is gradually diluted to 8 %
vol/vol solids as the clear column sequence is completed and the full batch of transport fluid is
transferred. Nozzles will be included as required for process feed streams, overflow lines, reagent
addition, ventilation, and recycle return lines.

Each vessel contains pulse jet mixers which provide mixing of the vessel contents to suspend resin
particles for slurry transport and representative sample collection.

Non-Routine Operations that Could Affect Corrosion or Erosion

None identified.

See Appendix A for process corrosion data sheet.
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RDP-VSL-00004 (PTF)
Spent Resin Dewatering Moisture Separation Vessel
" Design Temperature (*F)(max/min): 300/-10
* Design Pressure (psig) (internal/extemal): 15/FV
" Location: Room P-0119

I1088451liD III
RI 0848451

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached Process Corrosion Data Sheet

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 RSO400) 10.1 X

Recommended Material: 304 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion allowance and
0.004 inch general erosion allowance)

Process & Operations Limitations:
* None

Concurrence NA
C&T

To correct Rev. C issued with L NA
'41 1 /07 incorrect page 5 of 6 %[L~ dler RBDavis SWVail

2 11/1/07 Incorporate revised PCDS DLAdler RBDavis NA SWVail

1 3/8/06 Update wear allowance based on NA24590-WTP-RPT-M-04-0008 DLAdler HMKrafft SWVail
0 7/14/04 Initial Issue DLAdler JRDivine APR APRangus

REV DATE REASON FOR REVISION PREPARER CHECKER MET APPROVER
Sheet: 1 of 6 19 December 2007
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Corrosion Considerations:

Warm air is circulated by a blower to pick up moisture from the spent resin and is cooled and condensed in
RDP-VSL-00004.

a General Corrosion
Hamner (1981) lists a corrosion rate for 304 (and 304L) in 2 M HNO3 of less than 2 mpy. Davis (1994) states the corrosion rate for 304L in
12% HN0 3 will be less than about 1 mpy up to about 212*F.

In this system, the conditions are such that 304L stainless steel will be acceptable.

Conclusion:
Under normal conditions either 304L or 316L will be satisfactory.

b Pitting Corrosion
While chloride is known to cause pitting in acid and neutral solutions, with no chloride present in reportable concentrations, both 304L and
316L stainless steel are acceptable.

Conclusion:
The use of 304L or 316L is acceptable.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, and the environment. But it is also unknown because chloride tends to concentrate under heat transfer
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as a few ppm can lead to cracking under
some conditions. Generally, as seen in Sedriks (1996) and Davis (1987), chloride stress corrosion cracking does not usually occur below
about 140F. During the normal operations, either 304L or 316L is expected to be satisfactory.

Conclusion:
At the normal operating environment, either 304L or 316L is acceptable.

e Crevice Corrosion
Comments under Pitting are generally applicable here.

Conclusion:
See Pitting.

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
MIC is not considered a problem in this system.

Conclusion:
Not a concern.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a concern. The pressures encountered are so low and the strength of the material is so comparatively
high that corrosion fatigue is not a problem.

Conclusions
Not a concern.

i Vapor Phase Corrosion
Not expected in this system.

Conclusion:
Not considered to be a concern.
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j Erosion
Velocities in the vessel are expected to be low. Erosion allowance of 0.004 inch for components with low solids content (< 2 wt/o) at low
velocities is based on 24590-WTP-RPT-M-04-0008.

Conclusion:
Erosion is not expected to be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not applicable.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
Vessel normally operates at low pH.

Conclusion:
Not applicable.
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Replaces Page A-45 of
24590-WP-RPT-PR-04-0001, Rev C
WTP Process Corrosion Data

PROCESS CORROSION DATA SHEET

Component(s) (Nam.JID #)

Facility

In Black Cell?

Spent resin sluny vessel (RDP-VSL-00002 AB/C)
Spent resin dewatering moisture separation vessel (RDP-VSL-00004)

PTF

Yes (RDP-VSL-00002AB/BC only)

RDP-VSL-00004: Sheet:5 of 6

Chemicals Unit1  Contract Max 2  Non-Routine Notes
Leach No each Leach No Leach

Aluminum gIL
Chloride g__
Fluoride g__
Iron gI I
Nitrate a& 6.0E+00 6.0E+00
Nitrite gL
Phosphate _ _L

Sulfate g_&
Merury g__
Carbonate OIL
Undissolved solkis wt%
Other (NaMnO4, Pb,...) gt
Other gL
pH WA Note4
Temperature OF Noe 3, Assumption 1

List of Organic Species:

References
SytMM DesrlOrr 4WW PT4D-D-0
MM. 9.1nc Documnt 245W0-WTP-M4C-V11T-0W05, Rev A
Nc'mna Irpit Stmm, i: CXP19, CXP18, RDPM1
OP Normul pAt Shun#(e.g., overlowfrom other veue s) NA
PMID WfA
PFD: 248PTF-M5-V17T-00020
TechntcW Repartr:

Notes:
1 Conc.n*8atn les lUM Ix 1O0 gAL dO nOt need to be rMparted, kt ooncuntreton vakM to three uWWicant dugs max
SDat developed rom a ma b1ium mod which has coneftn n the plant feed whch ame rnporlant to conMeen auated to contrct mamlum vae
. For ROP-VSL-OO2AC: 80 F to 123 F (24590-WTP-RPT-ENG-07-007, Rev 0)

4 Mhnimum PH wproimad* I

Assumptions:
1 For RDP-VSL-00004 123 *T maxm=n operathg temature based on maxmum tempaTWbe i RDP-VSL-00002ABC,

mnd gven that them Is no headg in the dewateMg uimt

19 December 2007



24590-PTF-N1D-RDP-00002
Rev. 3

CORROSION EVALUATION

24590-WTP-RPT-PR-04-0001, Rev. C
WTP Process Corrosion Data

4.10.2 Spent Resin Dewatering Moisture Separation Vessel (RDP-VSL-00004)

Routine Operations

The spent resin dewatering moisture separation vessel serves to collected liquid from spent resin
dewatering operations performed by the vendor dewatering package
(page 9, 24590-PTF-3YD-RDP-00001, Rev 0).

Non-Routine Operations that Could Affect Corrosion or Erosion

None identified.
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WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 8.10

Pretreatment Building
Critical Systems Equipment/Instrument List

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

PTF Equipment Room List @ El 0

PTF Equipment Room List @ El +19 and
+28

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-8.10-1
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 8.11

Pretreatment Building
IQRPE Reports
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Part 1II, Operating Unit Group 10-8.11-1

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

AREVA-IA-085, Rev 0 (CCN 139506) IQRPE Integrity Assessment Report for
PIH-TK-00001

IQRPE Structural Integrity Assessment
IA-3001630-000, Rev 0 (CCN 193196) Report for PTF Secondary Containment

up to Floor Elev. 56'-0"

24590-CM-HC4-HXYG-00138-01-01, Rev 0 IQRPE Integrity Assessment Report for
Secondary Containment El. -45

24590-CM-HC4-HXYG-00138-01-02, Rev IQRPE Integrity Assessment Report for
00C Below Grade PWD Ancillary Equipment

24590-CM-HC4-HXYG-00138-01-07, Rev IQRPE Integrity Assessment Report for
OOB Below Grade PWD Tanks

24590-CM-HC4-HXYG-00138-01-13, Rev IQRPE Integrity Assessment Report for
OOA El. 28 Secondary Containment

IQRP Integrity Assessment Report for
24590-CM-HC4-HXYG-00138-01-15, Rev Below Grade PWD Transfer Lines,
OOA Secondary Containment, Ancillary

Equipment and Corrosion Assessment

24590-CM-HC4-HXYG-00138-01-18, Rev IQRP Integrity Assessment Report for
OOA UFP Vessels

24590-CM-HC4-HXYG-00138-02-00013, IQRPE Integrity Assessment Report for
Rev OOA PWD Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00014, IQRP Integrity Assessment Report for
Rev OOA PWD-VSL-00015/16/44

24590-CM-HC4-HXYG-00138-02-00015, IQRPE Integrity Assessment Report for
Rev OOA RLD-VSL-00017A/B



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

24590-CM-HC4-HXYG-00138-02-00017, IQRP Integrity Assessment Report for El.
Rev OOA 0 RLD Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00019, IQRPE Integrity Assessment Report FEP

Rev OOA Vessels, Miscellaneous Treatment Units,
and Ancillary Equipment

IQRPE Integrity Assessment Report for
24590-CM-HC4-HXYG-00138-02-00020, FEP-VSL-00017A/B, FEP-VSL-00005,
Rev OOA FEP-SEP-OOOO1A/B, and FEP-RBLR-

00001A/B

24590-CM-HC4-HXYG-00138-02-00021, IQRPE Integrity Assessment Report for
Rev OOA TLP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00022, IQRPE Integrity Assessment Report for

Rev 0 4A' El. 56 Miscellaneous Treatment Units
Secondary Containment

24590-CM-HC4-HXYG-00138-02-00023, IQRPE Integrity Assessment Report for

Rev 04A TLP Miscellaneous Treatment Units and
Vessels

24590-CM-HC4-HXYG-00138-02-00027, IQRPE Integrity Assessment Report for
Rev OOA RDP-VSL-00002A/B/C

24590-CM-HC4-HXYG-00138-02-00028, IQRPE Integrity Assessment Report RDP
Rev OOA Ancillary Equipment

24590-CM-HC4-H{XYG-00 138-02-00031, IQRPE Integrity Assessment Report for

Rev OOA El. 77 Miscellaneous Treatment Units
Secondary Containment

24590-CM-HC4-HXYG-00138-02-00033, IQRPE Integrity Assessment Report for
Rev OOA CXP Vessels

24590-CM-HC4-HXYG-00138-02-00034, IQRPE Integrity Assessment Report El.
Rev OOA 0 CXP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00035, IQRPE Integrity Assessment Report El. 0
Rev OOC PVP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00036, IQRPE Impendent Assessment Report for
Rev OOA CNP-VSL-00001/3/4

24590-CM-HC4-HXYG-00138-02-00037, IQRPE Impendent Assessment Report for
Rev OOB CNP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00040, IQRPE Integrity Assessment Report for
Rev OOA RDP-VSL-00004

Part III, Operating Unit Group 10-8.11-2
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24590-CM-HC4-HXYG-00138-02-00041, IQRPE Integrity Assessment Report El. 0
Rev OOA RDP-VSL-00004 Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00045, IQRPE Integrity Assessment Report CNP
Rev OOB Miscellaneous Treatment Units

24590-CM-HC4-HXYG-00138-02-00046, IQRPE Impendent Assessment Report for
Rev 00A PJV-VSL-00002

24590-CM-HC4-HXYG-00138-02-00047, IQRPE Impendent Assessment Report for
Rev OOA El. 0 PJV Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00051, IQRPE Integrity Assessment Report for
Rev OOA PVP-VSL-00001, PVP-SCB-00002

24590-CM-HC4-HXYG-00138-02-00054, IQRPE Integrity Assessment Report for
Rev OOA TLP-VSL-00009A/B

24590-CM-HC4-HXYG-00138-02-00057, IQRPE Integrity Assessment Report for

Rev OOA El. -2'.0" RLD Tanks RLD-TK-00006
A/B

24590-CM-HC4-HXYG-00138-02-O1A, Rev IQRPE Integrity Assessment Report for
A El. 0 Secondary Containment

24590-CM-HC4-HXYG-00138-02-02, Rev IQRPE Integrity Assessment Report for
OOA FRP Ancillary Equipment, Rev. 1

24590-CM-HC4-HXYG-00138-02-03, Rev IQRPE Integrity Assessment Report for
OOB FRP-VSL-00002A/B/C/D

24590-CM-HC4-HXYG-00138-02-04, Rev IQRPE Integrity Assessment Report for
00B TCP-VSL-00001

24590-CM-HC4-HXYG-00138-02-05, Rev IQRPE Integrity Assessment Report for
OOA TCP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-06, Rev IQRPE Integrity Assessment Report for
OOA UFP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-09, Rev IQRPE Integrity Assessment Report for
OOA HLP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-10, Rev IQRPE Integrity Assessment Report for
OOA HLP-VSL-00022, 00027A/B, and 00028

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

Part III, Operating Unit Group 10-8.11-3
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1 We are currently transitioning from permit documents (which do include a "P" in the last
2 set of numbers) to source documents. At the end of the transition period, permit
3 submittals will contain source documents and will be incorporated into the permit as
4 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-8.11-4
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AREVA-07-01 0 Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

February 1, 2007

Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 -
STRUCTURAL INTEGRITY ASSESSMENT FOR THE PRETREATMENT IN-CELL
HANDLING (PIH) SYSTEM PRETREATMENT DECONTAMINATION TANK (PIH-TK-
00001) (AREVA-IA-085, REV. 0)

The integrity assessment of the subject tank (PIH-TK-00001) has been completed per the
contract requirements and is enclosed for your use. The assessment found that the design
is sufficient to ensure that the tank is adequately designed and has sufficient structural
strength, compatibility with the waste(s) to be processed/ stored/treated, and corrosion
protection to ensure that it will not collapse, rupture, or fail.

If you have any questions, please feel free to contact Tarlok Hundal at (509) 373-4438.

Sincerely,

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland

Ilm

Enclosure

cc: D. C. Pfluger MS 5-1 w/enclosure (2)

AIREVA NC INC.

2425 Stevens Center Place, Second Floor, Richland. Washington 99354 - P.O. Box 840. Richland, Washington 99352
Tel.: 509 372 8256 - Fax: 509 372 3169 - www.areva.com



AREVA-IA-085, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
FOR

THE PRETREATMENT IN-CELL HANDLING (PIH) SYSTEM PRETREATMENT
DECONTAMINATION TANK (PIH-TK-00001)

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



AREVA-IA-085, Rev. 0

IQRPE REVIEW
FOR

THE PRETREATMENT IN-CELL HANDLING (PIH) SYSTEM PRETREATMENT
DECONTAMINATION TANK (PIH-TK-00001)

"I, Tarlok S. Hundal, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Pretreatment In-Cell Handling (PIH) System Pretreatment Decontamination Tank
(PIH-TK-00001) as required by the Washington Administrative Code, Dangerous
Waste Regulations, Section WAC-1 73-303-640(3) (a) through (g) applicable
components."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

LEXPRS:O021510

____ ____ ____Z/1/07

Signature Date '



Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PH) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Q Scope of this Integrity This Integrity Assessment is for the Pretreatment In-Cell Handling (PIH) System Pretreatment Decontamination Tank
U Assessment (PIH-TK-0000 1), located in Room P-0123A at Elevation 0'-0" of the PTF.

Material Requisition (MR):
24590-CM-MRA-HDYR-00001, Rev. 4, Maintenance Decontamination Equip C/DS (MH051) (VHCQ) (ECI)
(PUREX), Section 2 - Technical Specifications.

Specifications:
The following Specifications with their respective revision and specification change notices are listed in the above
listed Material Requisition:
24590-WTP-3PS-HDOO-TOO01, Engineering Specification for Maintenance Decontamination Equipment;
24590-WTP-3PS-MTSS-TOOO 1, Specification for Tank Welding;
24590-WTP-3PS-FBO1-TOOO 1, Engineering Specification for Structural Design Loads for Seismic Category III & IV

Material Requisition, Equipment and Tanks;
Specifications, 24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance Program Requirements;

g Mechanical Data 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification (PMI);
d Sheet, Plant Item 24590-WTP-3PS-GOOO-T0003, General Specification for Packaging, Shipping, Handling, and Storage Requirements.

Material Selection *24590-WTP-MVOO-T0o1, Engineering Specification for Pressure Vessel Design and Fabrication;
Data Sheet, and *24590-WTP-3PS-WOO-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure Vessels.
System Description

* Specification not listed in MR, however, it is embedded in 24590-WTP-3PS-HDOO-TOOOl document.

Mechanical Data Sheet:
24590-PTF-MOD-PIH-O00 15, Rev. 2, Pretreatment Decontamination Tank (PIH-TK-0000 1).

Plant Item Material Selection Data Sheet:
24590-PTF-NID-PIH-POOO1, Rev. 0, Pretreatment Decontamination Tank PIH-TK-0000I (PTF).

System Description:
24590-PTF-3YD-PIH-00001, Rev. 0, System Description for Pretreatment In-Cell Handling System.

2/1//07 Page 
1



a lb a
Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PI) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

PTF Drawings:

24590-PTF-Pl -POIT-00001, Rev. 6, Pretreatment Facility General Arrangement Plan at El. O'-0";
24590-PTF-M6-PIH-00001, Rev. 0, P&ID - PTF Mechanical Handling, Hot Cell Maintenance Cave P-0123A
Utilities, System PIH.

Vendor Fabrication Drawings (**Code 1 or Code 4 Drawings):

24590-CM-POA-HDYR-00001-06-00059, Rev. OOG, PTF Decon Tank Assembly;
Drans 24590-CM-POA-HDYR-00001-06-00060, Rev. OOE, PTF Decon Tank Weldment and Details;
D i24590-CM-POA-HJDYR-001-06-00061, Rev. OOE, PTF Decon Tank Weldment and Details;

24590-CM-POA-HDYR-00001-06-00062, Rev. OOE, PTF Decon Tank Cover Weldment and Details;
24590-CM-POA-HDYR-00001-06-00063, Rev. OOC, PTF Decon Tank Sparge & Pump Assembly;
245 90-CM-POA-HDYR-00001-06-00064, Rev. OOC, PTF Decon Tank Sparge & Pump Details;
24590-CM-POA-HDYR-00001-06-00065, Rev. QOC, PTF Decon Tank Sparge & Pump Details;
24590-CM-POA-HDYR-00001-06-00066, Rev. OOC, PTF Decon Tank Sparge & Miscellaneous Details.

**Code I Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel.
Code 4 Drawing is an "as fabricated vendor drawing" accepted by Bechtel (no formal review required).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Summary of Assessment Information" were reviewed and found to furnish adequate design controls and requirements to ensure that the design
fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste
Regulations for Tank Systems.

Page 2 of 92/1//07



Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PI) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment

Tank design standards are
appropriate and adequate for
the tank's intended use.

Specifications, Drawings, Mechanical Data
Sheet, and Plant Item Material Selection Data
Sheet listed above under References;

API-620, Design and Construction of Large,
Welded, Low Pressure Storage Tanks, 10
edition, February 2002, American Petroleum
Institute.

The Engineering Specification for Maintenance
Decontamination Equipment requires that the Pretreatment
Decontamination Tank (PIH-TK-00001) is to be designed
and fabricated in accordance with the provisions of the API
620 Standard. Welding requirements for fabrication are
furnished in the Specification for Tank Welding. Tank
nozzle design and fabrication is to comply with the
Engineering Specification for Pressure Vessel Design and
Fabrication. The Engineering Specification for Maintenance
Decontamination Equipment provides additional
supplementary requirements for tank design and fabrication.
These requirements address positive material identification,
lifting attachment design, fabrication tolerances, welding
procedures for the tank and appurtenances, welder
qualifications and testing records, NDE inspections and
records, quality assurance records, and lifting, packaging,
shipping, handling and storage requirements. The tank's
Quality Level is commercial material (CM) grade and its
Seismic Category is (SC-III) as noted in the Mechanical Data
Sheet for PIH-TK-0000 1. Tank PIH-TK-0000 1 is fabricated
as shown on the referenced vendor fabrication drawings. It is
an open top tank with 96 in. ID and an overall height of about
55 in. This tank is to be used as a decontamination soak tank
for various PTF equipment items as discussed in the System
Description document. The tank is equipped with a
removable lid to control splashing during normal operations.
The tank and its appurtenances material as identified in the
Plant Item Material Selection Data Sheet and Mechanical
Data Sheet is 316L stainless steel. The tank shell and bottom
are fabricated of 1/2" and 5/8" thick plates, respectively. The
design standards discussed above are appropriate and
adequate for the tank's intended use.

P2 *f 9

rd

2/lib



0 0 0
Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PIH) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment
The Engineering Specification for Maintenance
Decontamination Equipment requires that the Pretreatment
Decontamination Tank (PIH-TK-0000 1) is designed and

Specifications, Material Requisition, and fabricated as a standard tank, in accordance with the
Drawings listed above under References; provisions of the API-620 Standard. Supplemental design

information is included in the specifications for utilizing
API-620, Design and Construction of Large, sound engineering principles of construction for the tank. It is

If a non-standard tank is to be Welded, Low Pressure Storage Tanks, O1 a shop fabricated tank that is delivered to the WTP site after
used, the design calculations Edition, February 2002, American Petroleum design, fabrication and testing to the requirements of the
demonstrate sound Institute; Engineering Specification for Maintenance Decontamination
engineering principles of 24590-CM-POA-HDYR-00001-05-00005, Equipment and API-620 Standard. Review of the PTF Tank
construction. Rev. 00F, PTF Tank Stress and Thermal Design Stress and PTF Tank Seismic calculation documents show

Calculation; that the tank has been designed as a standard tank per
24590-CM-POA-HDYR-00001-05-00006, applicable requirements of API-620 Standard and other
Rev. 00F, PTF Tank Seismic Structural documents listed in the Material Requisition for the tank. The
Calculation. aforementioned statements and the vendor fabrication

drawings reviewed demonstrate that sound engineering
principles of construction and fabrication has been used for
the tank.

Page 4 of 92/1//07



Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PIH) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment
The Mechanical Data Sheet identifies the Pretreatment
Decontamination Tank's operating pressure and temperature
ranges, the materials selected for the tank and the tank quality
level which determines the requirements for seismic design.
Tank PIH-TK-00001 is Quality Level (CM) and Seismic
Category (SC-Ill). The Engineering Specification for
Maintenance Decontamination Equipment and API-620

Mechanical Data Sheet, Specifications, Material Standard require specific consideration of the operating
Requisition, and Drawings listed above under pressures, temperatures, corrosion allowance and seismic
References; loads in the design process. API-620 Standard requires that

corrosion allowance thickness be added to the nominal tank

Tank has adequate strength API-620, Design and Construction of LarIe, design thickness when evaluating the adequacy of the tank
anke hasiadeqatestreth, ' Welded, Low Pressure Storage Tanks, 10 components for these loads at end of its life. Detailed
afrcosiaion e the Edition, February 2002, American Petroleum requirements for seismic analysis and load determination areScorrosion allowance, to Institute; furnished in the API-620 Standard and the Engineeringwithstand the operating Isiue

24590-WTP-3DP-GO4T-00905, Rev. 7, Specification for Structural Design Loads for Seismic
Sepreure, pratng sDetermination of Quality Levels; Category III & IV Equipment and Tanks; including a

' loads. 24590-CM-POA-HDYR-00001-05-00005, discussion of Seismic Categories. Quality Levels are
Rev. OOF, PTF Tank Stress and Thermal Design discussed in detail in the Determination of Quality Levels
Calculation; document. Review of the PTF Tank Stress and PTF Tank
24590-CM-POA-HDYR-00001-05-00006, Seismic calculation documents show that the tank has
Rev. 00F, PTF Tank Seismic Structural adequate strength after the appropriate consideration of
Calculation. corrosion allowance, operating temperature and pressure,

seismic, and other applicable loads have been accounted for.
Furthermore, approval and acceptance of the vendor
fabrication drawings by Bechtel National, Inc. (BNI) is an
added assurance that all applicable requirements stated above
and as described in documents (including daughter
documents) listed in Material Requisition for the tank have
been met.

Pao f92/l/ 
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Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PiH) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment

Tank foundation will maintain
the load of a full tank.

Specifications listed above under References;

API-620, Design and Construction of Large,
Welded, Low Pressure Storage Tanks, 10b
edition, February 2002, American Petroleum
Institute;
24590-WTP-DB-ENG-01-001, Rev. II, Basis of
Design;
24590-CM-POA-HDYR-00001-05-00005,
Rev. OOF, PTF Tank Stress and Thermal Design
Calculation;
24590-CM-POA-HDYR-00001-05-00006,
Rev. OOF, PTF Tank Seismic Structural
Calculation.

0

The Engineering Specification for Maintenance
Decontamination Equipment and API-620 Standard both
specify requirements that ensure adequate design of tank
supports. The design load cases include the load of a full
tank. Review of the PTF Tank Stress and PTF Tank Seismic
calculation documents show that the tank supports have
adequate strength to maintain the loads of full tank.
Furthermore, Chapter 14 of the Basis of Design document
requires that the foundation underlying the tank support must
be adequate to support the loads from full tank, which is out
of scope of this assessment. The assessment of the adequacy
of the underlying foundation is part of a separate integrity
assessment report for the secondary containment of the tank.

The Engineering Specification for Maintenance
Decontamination Equipment includes the requirement that
the tank supports and anchors shall be designed for the load

Specifications listed above under References. case where the tank is empty and externally fully submerged.

If in an area subject to However, the Flooding Volume document shows that the

flooding, the tank is anchored. 24590-PTF-PER-M-04-0007, Rev. 0, Flooding computed flood height in Room P-0123A is 1.21in. above the

Volume for Room P-0 123A in the PTF Facility. grout level on which the 3.5 in. high steel angle tank base
retainer ring sits. The lowest elevation of the tank bottom
plate is higher than this tank base retainer ring, therefore, no
buoyant forces act on the tank and hence there is no need for
such consideration for this remotely removable tank.

Tank system will withstand
the effects of frost heave.

Drawings listed above under References;

24590-WTP-DC-ST-01-001, Rev. 11, Structural
Design Criteria.

The Structural Design Criteria requires that structural
foundations for all outdoor equipment shall extend into the
surrounding soil below the frost line to preclude frost heave
effects. The frost line for structural foundations is 30 in. The
PTF foundation mat as shown on the drawings is an 8 ft thick
slab and therefore, is not subject to frost heave; hence, tank
PIH-TK-00001 located in room P-0123A inside the PTF is
not subject to frost heave effects.

Page 6 of 9
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Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PI) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment
The Mechanical Data Sheet presents the waste storage
temperatures and pressures. Bounding estimates for the
weight of the tank liquid contents and immersed
equipment are provided in the drawings. The Plant Item
Material Selection Data Sheet addresses the pH range and
chemical composition of the waste to select appropriate

Mechanical Data Sheet, Drawings, Plant tank materials and specify the corrosion allowance. The
Item Material Selection Data Sheet, and System Description document and drawings show that the
System Description listed above under non-combustible decontamination solutions normally used

Characteristics of the waste to be References; in the tank include dilute nitric acid (NAR), dilute sodium
sChaactredritics he we thydroxide (SHR) and de-ionized water (DIW). Tank PIH-Sstored or treated have been
identified (ignitable, reactive 24590-WTP-PER-PR-03-002, Rev. 2, TK-0000I is a decontamination soak tank used to

Toxic Vapors and Emissions from WTP decontaminate the internal surfaces of equipment placed
preoxicsec rait, vore Tank Systems and Miscellaneous in the tank. It is an open top tank with a removable lid
tperure fTreatment Unit Systems; that provides primary confinement of the waste duringW1 temeau)

24590-WTP-PER-PR-03-001, Rev. 1, normal operations, abnormal operations and during and
Prevention of Hydrogen Accumulation in after a Seismic Category (SC-III) level earthquake. The
WTP Tank Systems and Miscellaneous open top tank is ventilated by the room ventilation system
Treatment Unit Systems. to prevent flammable gas build-up. Waste characteristics

that are hazardous, such as ignitability, reactivity, and
toxicity are appropriately addressed in the Toxic Vapors
and Emissions document and Prevention of Hydrogen
Accumulation document. These two aforementioned
documents do not specifically list this tank to exhibit any
hazardous characteristics.

Pag 92/1//



Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PIH) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment
The Mechanical Data Sheet and Plant Item Material Data
Sheet shows that the 316L stainless steel material selected
for Tank PIH-TK-00001 is adequate for a design life of 40
years assuming maximum operating temperature of about
200'F with dilute nitric acid decontamination solution (0.5

ITank is designed to store or treat .M or higher). The Plant Item Material Selection Data
th Tastesite toe storaeritis Mechanical Data Sheet, Plant Item Material Sheet demonstrates that the tank is designed to contain thethe wastes with the characteristics Selection Data Sheet and System decontamination solutions discussed above. The System
refinedt aDescription listed above under References. Description document discusses normal operations for

tank PIH-TK-0000 1. No additional reagents are added to
the tank during normal operations. A steam sparging
system is built into the tank to provide for heating and
agitating the decontamination solutions. The material
selected for the tank design is appropriate for the waste to
be stored or treated.
The System Description for the PTF PIH system does not
describe any operations where incompatible wastes are

The waste types are compatible System Description and Specifications mixed in tank PIH-TK-0000 1. The Engineering
with each other. listed above under References. Specification for Maintenance Decontamination

Equipment states that spent decontamination solutions are
transferred to the PTF plant wash and drain disposal
system using the steam ejector installed in the tank.
The Mechanical Data Sheet, Plant Item Material Data
Sheet, and drawings show that the 316L stainless steel
material selected and used for Tank PIH-TK-0000 1 is

S Tatngs maers thtan potcte adequate for a design life of 40 years assuming maximum
0 ingsdeuae tected sructhe Mechanical Data Sheet, Plant Item Material operating temperature of about 200*F with dilute nitric

isiequately ptectdfm the Selection Data Sheet, Drawings, and acid decontamination solution (0.5 M or higher). The tank0 corrosive effects of the waste
.2 stream and external environments System Description listed above under is located in the Remote Decontamination Maintenance

References. Cave where there is ample spray equipment available toS(expected to not leak or fail for theRerncs
e design life of the system) wash down the outside of the tank if necessary as

discussed in the System Description. The material
selected is appropriate against any corrosive effects of the
waste streams and any external environment elements.

Page 8 of 9
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Pretreatment Facility (PTF) Pretreatment In-Cell Handling System (PIH) AREVA-IA-085, Rev. 0
Pretreatment Decontamination Tank (PIH-TK-00001)

Information Assessed Source of Information Assessment

The bases for Tank PIH-TK-0000 1 material selection and
corrosion allowance are furnished in the Plant Item

Plant Item Material Selection Data Sheet, Material Selection Data Sheet and in Mechanical Data
Mechanical Data Sheet, Drawings, and Sheet. The 316L stainless steel is selected for a service

CSpecifications listed above under life of 40 years with a corrosion allowance of 0.04 in.
Corrosion allowance is adequate Spcfctoslseabvunelieo40yaswtacooinalwneof.4i.

= References; Review of the vendor drawings, PTF Tank Stress
< for the intended service life of the calculations, Engineering Specification for Maintenance
.2 tank.

24590-CM-POA-HDYR-00001-05-00005, Decontamination Equipment shows a conservative
Rev. OOF, PTF Tank Stress and Thermal internal corrosion allowance of 0.125 in. is specified and

U Design Calculation. used in design media. Corrosion allowance specified and
used for the tank is adequate and conservative for the
intended use of its life.

Pressure controls (vents and relief The drawings show that Tank PIH-TK-0000 1 is equipped
4- valves) are adequately designed to with a 2 in. diameter overflow line that will be routed to a

. s Drawings and listed above under sump. The tank is built with an open top to accommodate
ensure pressure relief if normal References a removable fitted lid (used during decontamination
operating pressures in the tank are operation process); therefore, the tank cannot be
exceeded. pressurized above atmospheric (design) pressure.
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April 7, 2009

Ms. Jennifer Broadbent
Subcontract Administrator
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

Dear Ms. Broadbent:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211
IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR PTF
SECONDARY CONTAINMENT UP TO FLOOR ELEV. 56'-0" (IA-3001630-000)

The structural integrity assessment of the subject secondary containment has been
completed per the contract requirements and is enclosed for your use. The assessment
found that the design is sufficient to ensure that the secondary containment is adequately
designed and has sufficient structural strength, compatibility with the waste(s) to be
processed/stored/treated, and corrosion protection to ensure that it will not collapse,
rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 371-1975, or via email at
tarlok.hundal@areva.com.

Sincerely,

Fred R. Renz
Contract Management
AREVA Federal Services LLC
Richland Office

lIm

Enclosure (1)

cc: D. C. Pfluger, MS 5-L w/enclosure (2)

AREVA Federal Services LLC
2101 Horn Rapids Road, RC-1 9, Richland, WA 99354, P. 0. Box 840, Richland, WA 99352

Tel.: 509 375 8096 - Fax: 509 375 8495 - www.areva.com



IA-3001630-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR

PTF SECONDARY CONTAINMENT UP TO FLOOR ELEV. 56'-0"

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



IA-3001630-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR

PTF SECONDARY CONTAINMENT UP TO FLOOR ELEV. 56'-0"

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank system
or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the PTF Secondary Containment, as required
by the Washington Administrative Code, Dangerous Waste Regulations, Section WAC-1 73-
303-640(3) (a) through (g) applicable components."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the requirements of the
WAC.

The attached review is fourteen (14) pages numbered one (1) through fourteen (14).

Signature DateI L



IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

This Integrity Assessment addresses the Pretreatment Facility Secondary Containment rooms from Elevation (-) 45'-0" to
Elevation 56'-0" as listed in CCN # 184401 and as shown on General Arrangement Drawings listed in References below. The
specific rooms at various floor elevations considered in this assessment report are:

Elevation (-) 45'-0": P-B001A, P-B002, P-B003, and P-B004.

Elevation (-) 21'-0": P-BOO1

Elevation (-) 19'-0": P-B005
o Scope of this

r Integrity Assessment Elevation 0'-0": P-0101, P-0101A, P-0102, P-0102A, P-0104, P-0105, P-0105A, P-0105B, P-0105C, P-0106,
P-0108, P-0108A, P-0108B, P-0108C, P-0109, P-0110, P-01 10A, P-01 10B, P-01 10C, P-01 10D, P-01 11, P-01 12,
P-0113, P-0114, P-0116, P-0117, P-0117A, P-0118, P-0119, P-0121A, P-0122A, P-0123, P-0123A, P-0124, P-0124A,
and P-0128A.

Elevation 28'-0"; P-0201, P-0201A, P-0203, P-0203A, P-0203B, P-0204, P-0206, P-0207, P-0208, P-0209, P-0210,
P-0212, and P-0223.

Elevation 56'-0"; P-0301, P-0302, P-0303, P-0303B, P-0304, P-0307, P-0311, P-0311A, P-0311B, P-0311C, P-0317,
P-0320, P-0324, P-0325, P-0326, P-0328, P-0332B, P-0335, P-0335A, P-0336, and PC031 1.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"
were reviewed and found to furnish adequate design requirements and controls to ensure that the design fully satisfies the

Summary of Assessment requirements of Washington Administrative Code (WAC), Chapter 173-303 WAC, Dangerous Waste Regulations,
WAC-173-303-640, Tank Systems.

AREVA Federal Se* LLC4/7/09 
1
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IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

_______________________________ 12'

r r K

Drawings and
Correspondence
Control Number

Drawings:
24590-PTF- P1- POlT- 00001, Rev. 6, Pretreatment Facility General Arrangement Plan at El. 0'-0";
24590-PTF- P1- POIT- 00002, Rev. 6, Pretreatment Facility General Arrangement Plan at El. 28'-0";
24590-PTF- P1- POIT- 00003, Rev. 4, Pretreatment Facility General Arrangement Plan at El. 56'-0";
24590-PTF- Pl- POIT- 00006, Rev. 4, Pretreatment Facility General Arrangement Plan at El. (-) 45'-0";
24590-PTF- P1- POIT- 00007, Rev. 9, Pretreatment Facility General Arrangement Plan at El. A-A;
24590-PTF-DO-S13T-00008, Rev. 15, Pretreatment Facility Structural Concrete Notes & Legend Sh. 1;
24590-PTF-DB-S13T-00001, Rev. 1, Pretreatment Facility Structural Concrete Forming Overall Pit Plan;
24590-PTF-DB-S13T-00002, Rev. 6, Pretreatment Facility Structural Concrete Forming Main Pit Plan;
24590-PTF-DB-S13T-00005, Rev. 9, Pretreatment Facility Structural Concrete Forming , El. 0'-0" Base Mat;
24590-PTF-DB-S13T-00008, Rev. 5, Pretreatment Facility Structural Concrete Forming , El. 0'-0" & Below Section A;
24590-PTF-DB-S13T-00014, Rev. 2, Pretreatment Facility Structural Concrete Walls Key Plan , El. 0'-0";
24590-PTF-DB-S13T-00015, Rev. 4, Pretreatment Facility Structural Concrete Wall Forming Partial Plan, El. 0'-0", Sh. 1;
24590-PTF-DB-S13T-00030, Rev. 3, Pretreatment Facility Structural Concrete Forming Key Plan , El. 28'-0";
24590-PTF-DB-Sl3T-00034, Rev. 4, Pretreatment Facility Structural Concrete Forming Partial Plan, El. 28'-0", Sh. 4;
24590-PTF-DB-Sl3T-00045, Rev. 2, Pretreatment Facility Structural Concrete Slab Key Plan, El. 56'-0";
24590-PTF-DB-S13T-00048, Rev. 11, Pretreatment Facility Structural Concrete Embedments Partial Plan, El. 56'-0", Sh. 3;
24590-PTF-DB-S13T-00055, Rev. 5, Pretreatment Facility Structural Concrete Forming Embed Layout Details , El. 56'-0", Sh. 2,
24590-PTF-DB-S13T-00100, Rev. 17, Pretreatment Facility Structural Concrete Wall Key Plan , Key Plan El. 0'-0" to 56'-0";
24590-PTF-DB-S13T-001 11, Rev. 10, Pretreatment Facility Structural Concrete Walls Section CE-Sh.l;
24590-PTF-DB-S13T-00 147, Rev. 7, Pretreatment Facility Structural Concrete Walls Section AN-Sh. 1;
24590-PTF-DB-SI3T-00l183, Rev. 9, Pretreatment Facility Structural Concrete Walls Section CN, HN;
24590-PTF-DB-S13T-00215, Rev.14, Pretreatment Facility Structural Concrete Walls Layout Details, Sh. 15,
24590-PTF-DB-S13T-00300, Rev. 15, Pretreatment Facility Structural Concrete Walls Key Plan El. 56'-0",
24590-PTF-DB-S13T-00307, Rev. 5, Pretreatment Facility Structural Concrete Walls Section BE-Sh.3;
24590-PTF-SS-S15T-00009, Rev. 0, Pretreatment Facility Structural Steel Framing Key Plan El. 28'-0";
24590-PTF-SS-Sl5T-00015, Rev. 5, Pretreatment Facility Structural Steel Framing Plan El. 28'-0", Sh. 6;
24590-PTF-SS-S I 5T-00049, Rev. 6, Pretreatment Facility Structural Steel Framing El. 56'-0", Partial Plans Sh. 1;
24590-PTF-DG-S13T-00001, Rev. 0, Pretreatment Facility Structural Concrete Reinforcement El. 0'-0", Key Plan;
24590-PTF-DG-S 13T-00002, Rev. 4, Pretreatment Facility Structural Concrete Reinforcement Main Pit Plan;
24590-PTF-DG-S13T-00006, Rev. 9, Pretreatment Facility Structural Concrete Reinforcement Pit Sections A & B;
24590-PTF-DG-S13T-00025, Rev. 7, Pretreatment Facility Structural Concrete Reinforcement Sections;
24590-PTF-DG-S13T-00026, Rev. 14, Pretreatment Facility Structural Concrete Reinforcing Details Sh. 1;
24590-PTF-DG-S13T-00036, Rev. 3, Pretreatment Facility Structural Concrete Reinforcement Partial Plan El. 28'-0", Sh. 6;
24590-PTF-DG-S13T-00046, Rev. 5, Pretreatment Facility Structural Concrete Reinforcement Partial Plan El. 56'-0", Sh. 1;
24590-PTF-DG-S13T-00048, Rev. 3, Pretreatment Facility Structural Concrete Reinforcement Partial Plan El. 56'-0", Sh. 3;
24590-PTF-DG-S13T-00050, Rev. 4, Pretreatment Facility Structural Concrete Reinforcement Partial Plan El. 56'-0", Sh. 5;
24590-PTF-DG-S13T-00051, Rev. 4, Pretreatment Facility Structural Concrete Reinforcement Partial Plan El. 56'-0", Sh. 6;
24590-PTF-DG-S13T-00054, Rev. 3, Pretreatment Facility Structural Concrete Reinforcement Partial Plan & Sections;
24590-PTF-DG-S13T-00140, Rev. 11, Pretreatment Facility Structural Concrete Reinforcement Sections AA, AB, AC, AD.

Correspondence Control Number:
CCN # 184401. PT Room lists for Elevations (-) 45' to 56' re: secondary containment IORPE report.

AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

The Structural Design Criteria adequately presents design guidance

24590-WTP-DC-ST-01-001, Rev. 12, Structural for both mat and spread footings based on the Geotechnical

Design Criteria' Investigation report for the site. Bearing capacity and settlement

24590-BOF-3PS-CEDs-Tig01, Rev. 6, Engineering design parameters are furnished for the dense Hanford Upper and

Specification for Excavation and Backfilln Lower Sand Units and Structural Fill. Use of the loose wind blown

24590-BOF-3PS-Ca-Tio01, Rev. 4, Eac gineering (dune) sands for foundations is precluded. The Verification of PT

-Specification for Material Testing Services; Basemat Thickness calculations reviewed indicates that the

24590-PTF-DGC-S13T-00001, Rev. 0, Verification allowable bearing of subsurface soil below the foundation mat is
& Description of of PTFDsemat Tnes Rpvses Vf more than the maximum computed value. The Excavation and
a subsurface of PT Basemat Thickness for Purposes of Backfill Specification provides structural backfill requirementsDetermining Excavation (Calculations);
.g conditions and soil based on the Geotechnical Investigation report and adequate current
,g bearig capacity are Stru-Tur SA CsiTfor0the RT B codes and standards for selection, placing, and compacting
i adequate. SCalculations); structural backfill including testing of candidate fill materials and

.24590-PTF-SOC-S5T-00010, Rev. 1, Pretreatment completed backfills. The Specification for Material Testing

Building-Soil Springs. Services provides current adequate codes and standards for testing

WTSC99-1036-42-17 RPP-WTP Final Report of candidate structural fill materials and in-situ testing of structural

Geotechnical Investigation, Shannon & Wilson Inc. fills as they are constructed. The codes and standards are consistent

(H-1616-51) May 2000 S with those called out in the Excavation and Backfill Specification.

24590-BOF-3PS-CE51-T),01, Rev. 0, Site Work The review of the calculations show that appropriate values of the
soil parameters including allowable bearing capacity, were used for
the secondary containment structures' design.

AREVA Federal Services LLC4/7/09 Page 3 of 14



0 0 0
IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

24590-WTP-DC-ST-01-001, Rev. 12, Structural
Design Criteria;
ASCE 7-98, Minimum Design Loads for Buildings The Structural Design Criteria uses current adequate standards to
and Other Structures; define design loads and load combinations (ASCE 7-98, ACI 349-

3 Foundation design ACI 349-01, Code Requirements for Nuclear 01 and
loads (including full Safety-Related Concrete Structures; ACI 318-99). Dead and fluid loads are included in these loads and
tanks) and estimated ACI 318-99, Building Code Requirements for load combinations. Settlement design parameters are included in
settlement are Structural Concrete; the Structural Design Criteria subsection on "geotechnical design

. adequately 24590-PTF-DGC-S13T-00001, Rev. 0, Verification parameters and foundation design." Review of the Calculations for
considered. of PT Basement Thickness for Purposes of various floor elevation slabs shows that the full loads of the tanks

Determining Excavation (Calculations); and other equipment have been appropriately considered in the
24590-PTF-DGC-S13T-00003, Rev. 0, Design of foundation design.
Foundation Basemat for PT Building
(Calculations).

AREVA Federal Services LLCPage 4 of 144/7/09



IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

24590-WTP-DC-ST-01-001, Rev. 12, Structural
Design Criteria;
ACI 349-01, Code Requirements for Nuclear
Safety-Related Concrete Structures;
ACI 318-99, Building Code Requirements for
Structural Concrete;
24590-WTP-PER-CSA-02-001, Rev. 8, Secondary The Structural Design Criteria references current adequate design
Containment Design; criteria for the design of concrete foundations and footings. ACI
24590-PTF-DGC-S13T-00001, Rev. 0, Verification 349-01 is referenced for design of "safety" grade structures and ACI
of PT Basemat Thickness for Purposes of 318-99 is referenced for the strength design of "commercial grade"

3 Design calculation Determining Excavation (Calculations); structures. The Secondary Containment Design document provides
approach and design 24590-PTF-DGC-S13T-00003, Rev. 0, Design of the design approach, basis, and methodology used for the design of

a basis of footings Foundation Basemat for PT Building the secondary containment foundations/footings. The input
with design standard (Calculations); parameters used in the GTSTRUDL computer code utilized for this

.2 references (e.g., 24590-PTF-SSC-S15T-00004, Rev. C, Pretreatment secondary containment design are appropriates and the output
, ACI) are adequate. Bldg-Structural Design of 28'-0" Level Typical results have been appropriately validated via the Verification and

Floor Framing; Validation Test Plan and Test Report document.
0 24590-PTF-SSC-S15T-00005, Rev. E, Design of The above mentioned codes and standards, design approach,

Steel Framing at Cell-Tops Above Black Cell and methodology, and basis delineated are appropriate and adequate for
Hot Cell Areas; the foundations design.
24590-WTP-VV-ST-01-001, Rev. 5A, Verification
and Validation Test Plan and Test Report for
GTSTRUDL;
24590-PTF-DBC-S15T-00001, Rev. 0, Structural
Drop Load Analysis for PT Building
(Calculations).

AREVA Federal Services LLC4/7/09 Page 5 of 14



0 0
IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

The specification for Furnishing and Delivering Ready-Mix
24590-WTP-3PS-DBO1-T0O1, Rev. 8, Concrete provides adequate current testing requirements for the
Engineering Specification for Furnishing and selection of coarse and fine aggregates and the procurement of
Delivering Ready-Mix Concrete; cementitious materials. Adequate test procedures are provided in

Foundation material 24590-BOF-3PS-COOO-TOO01, Rev. 4, Engineering the Material Testing Services specification for testing candidate
is compatible with Specification for Material Testing Services; aggregates for chemical reactivity. Instructions for mixing and

7 the soil. 24590-WTP-DB-ENG-01-001, Rev. IM, Basis of delivering Ready-Mix Concrete are adequate and current. As noted
Design. in the Basis of Design document (section 4.7), the water table liese
24590-WTP-3PS-DGOO-TOOO 1, Rev. 4, about 200 feet below the deepest PTF Facility foundations so there
Engineering Specification for Reinforcing Steel. is little reason to expect compatibility problems between the

concrete foundations and the site soils.

The Structural Design Criteria includes adequate provisions to
preclude frost heave in the section addressing lateral earth pressure
loads. All structural foundations are required to extend into the soil

Foundation will Drawings listed above under References; below the frost line to preclude frost heave. The frost line is 30
withstand the effects inches below the finished grade (@ El. 0'-0"), however, the
of frost heave 24590-WTP-DC-ST-01-001, Rev. 12, Structural drawings show that majority of the bottom of PTF foundation mat is

Design Criteria. at (-) 8'-0" and some sections are even lower than this. Therefore,
the secondary containment foundations will not be subjected to frost
heave effects.

AREVA Federal Services LLC4/7/09 Page 6 of 14



IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

Seismic
considerations have
been adequately
addressed.

24590-WTP-PER-CSA-02-001, Rev. 8, Secondary
Containment Design;
24590-WTP-DC-ST-01-001, Rev. 12, Structural Design
Criteria;
ACI 349-0 1, Code Requirements for Nuclear Safety-
Related Concrete Structures;
ACI 318-99, Building Code Requirements for Structural
Concrete;
ANSI/AISC N690, Specification for the Design,
Fabrication and Erection of Steel Safety-Related
Structures for Nuclear Facilities;
AISC M016-89, Manual of Steel Construction -
Allowable Stress Design, Ninth Edition;
ASCE 4-98, Seismic Analysis of Safety Related Nuclear
Structures and Commentary;
24590-PTF-SOC-S15T-00012, Rev. lB,
Structural Analysis for the PT Building (Calculations);
24590-PTF-DGC-S13T-00021, Rev. A, Design of Slab at
28' Elevation (Including ECCN # 00042);
24590-PTF-DGC-S13T-00022, Rev. C, PTF- El. 56' Slab
Bounded by Column Lines 1 to 8 - RGM;
24590-PTF-DGC-S13T-00005, Rev. A, Design of Wall
at Col. Lines, 1, 4. 6, 7, B, E, H, & L From El. 0 to 28;
24590-PTF-DGC-S13T-00047, Rev. A, PTF-Validation
of Placed Concrete for Above Grade and Below Grade
Wall for RGM;
24590-PTF-DGC-S13T-00003, Rev. 0, Design of
Foundation Basemat for PT Building.
24590-PTF-SSC-S15T-00004, Rev. C, Pretreatment
Bldg-Structural Design of 28'-0" Level Typical Floor
Framing;
24590-PTF-SSC-SI5T-00005, Rev. E, Design of Steel
Framing at Cell-Tops Above Black Cell and Hot Cell
Areas.

The Secondary Containment Design document describes and
provides references for the design methodology, materials, loads,
and load combinations (including seismic loads) for the PTF
Building secondary containment. The Structural Design Criteria
provides detailed discipline specific codes and standards for the
design of Seismic Category (SC-I/II) PTF secondary containment
foundations and structures by the design engineers. ACI-349-01
and ACI 318-99 provide the design codes and load combinations for
design of the secondary containment reinforced concrete
foundations and structures. Structural steel components of the
secondary containment structures and stainless steel liners are
designed using ANSI/AISC N690 and the AISC Allowable Stress
Design code. ASCE 4-98 is used for guidance on seismic analysis
of safety-related nuclear structures. These codes and standards
listed above are adequate and acceptable for addressing seismic
considerations. Review of the sample calculations show that the
requirements of the applicable codes and standards are appropriately
incorporated in these documents.

AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

24590-WTP-DB-ENG-0l-00l, Rev. IM, Basis of The Basis of Design states that cells and sumps are appropriately
Design; lined and any spills are removed and flushed within 24-hrs or as
24590-WTP-PER-M-02-001, Rev. 3, Material Selections timely as possible. Secondary Containment liner design for cells
for Building Secondary Containment/Leak Detection; and process areas requires both stainless steel liners and special
24590-WTP-PER-CSA-02-001, Rev. 8, Secondary protective coatings depending on the service conditions. Secondary
Containment Design; Containment liner design for various rooms at different elevations
24590-WTP-3PS-AFPS-T0006, Rev. 0, Engineering requires stainless steel liner or special protective coatings liner.
Specification for Field Applied Special Protective Flood Volume documents provide required specific liner height isThe stored waste is Coatings for Secondary Containment Areas; vrosros ae ndtie nlsso h orsv

compatible with its 24590-PTF-PER-M-03-002, Rev. 0, Sump and Drain various rooms. Based on detailed analysis of the corrosive
Secondary Data at 28Ft Level for PT Facility; properties of expected waste process operations and evaluation of

' Containment and 24590-PTF-PER-M-04-002, Rev. 0, Sump and Drain potential leak scenarios, the Material Selection report identifies

i leak detection Data at 56 Ft Level for PT Facility; appropriate and adequate corrosion resistant materials requirements
hardware based on a 24590-PTF-PER-M-02-006, Rev. 5, Sump Data for PT for Secondary Containment liners, sumps and leak detection

Facility. equipment. The Engineering Specification for Field Applied
l . 24590-WTP-3PS-NLLR-T0002, Rev. 1, Engineering Special Protective Coatings (SPCs) provides the selection testU5 and physical analysis Specification for Furnishing, Detailing, Fabrication, criteria used to determine acceptable approved coating systems.of the wastes used Delivery and Installation of Stainless Steel Liner Plates; These test criteria include chemical resistance endurance

and other 24590-PTF-PER-M-02-005, Rev. 8, Flooding Volume requirements and wear abrasion resistance criteria which provides
information sources. for Below Grade and 0 ft Level in PT Facility;

24590-PTF-PER-M-03-001, Rev. 0, Flooding Volume liners compatibility with the wastes considered. The Secondary
for 28 ft Level in PT Facility. Containment Design report provides adequate typical construction
24590-PTF-PER-M-04-001, Rev. 0, Flooding Volume details for liners including tank anchorage details, stainless steel
for 56 ft Level in PT Facility. liner installation details and SPC installation details to be used for
24590-PTF-PER-M-04-0005, Rev. 0, Flooding Volume Secondary Containment. Rooms at various elevations are provided
for Room P-01 19 in the PT Facility; with floor drains as itemized in the Sump and Drain Data documents
24590-PTF-PER-M-04-0007, Rev. 0, Flooding Volume for the PTF. All sumps are equipped with leak detection; however,
for Room P-0123A in the PT Facility individual floor drains are not equipped with leak detection.

AREVA Federal Services LLC4/7/09 Page 8 of 14



IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

The design shows
that the Secondary
Containment has
sufficient strength
and thickness to
prevent failure
owing to pressure
gradients, static head
during a release,
physical contact with
the waste, climatic
conditions, and the
stress of daily
operations (e.g.,
vehicular traffic).

Drawings listed above under References;
24590-WTP-DC-ST-01-001, Rev. 12, Structural
Design Criteria;
24590-WTP-PER-CSA-02-001, Rev. 8, Secondary
Containment Design;
24590-WTP-3PS-NLLR-T0002, Rev. 1,
Engineering Specification for Furnishing, Detailing,
Fabrication, Delivery and Installation of Stainless
Steel Liner Plates;
24590-WTP-PER-M-02-001, Rev. 3, Material
Selections for Building Secondary
Containment/Leak Detection.
24590-PTF-DGC-S13T-00001, Rev. 0, Verification
of PT Basemat Thickness for Purposes of
Determining Excavation (Calculations);
24590-PTF-DGC-S13T-00003, Rev. 0, Design of
Foundation Basemat for PT Building
(Calculations);
24590-PTF-DGC-S13T-00005, Rev. A,
Design of Walls at Col. Lines 1,4, 6, 7, B, E, H, &
L from El. 0 to 28 (Calculations);
24590-PTF-DGC-S13T-00047, Rev. A, PTF-
Validation of Placed Concrete for Above Grade and
Below Grade Wall for RGM (Calculations);
24590-PTF-SSC-S15T-00005, Rev. E, Design of
Steel Framing at Cell -Tops Above the Black Cell
and Hot-cell Areas (Calculations);
24590-PTF-DGC-S13T-00021, Rev. A, Design of
Slab at 28' Elevation (including ECCN # 00042) -
(Calculations);
24590-PTF-DGC-S13T-00022, Rev. C, PTF-El.
56' Slab - Bounded by Column Lines 1 to 8 - RGM
(Calculations).

Because the Secondary Containment structures being considered are
installed inside the Pretreatment Facility as shown on the general
arrangement drawings, climatic conditions and vehicular traffic are
not applicable load cases. The Secondary Containment Design
requirements document identifies adequate and appropriate design
codes and standards and all applicable load cases (operational
stresses) from site specific conditions that must be considered in the
design. The Engineering Specification for Furnishing Stainless Steel
Liner Plates includes specific provisions for protection of and repair
of completed liners during the construction process. Review of the
referenced sample Calculations shows that the secondary
containment structures are designed appropriately with sufficient
strength to sustain the applicable loads. Factors that were
considered during stainless steel liner material selection and special
protective coating (SPC) material selection are adequately discussed
in the Material Selections for Building Secondary
Containment/Leak Detection document.

AREVA Federal Services LLC

0

I

Page 9 of 14

0

,

4/7/09



0
IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment
Drawings listed above under References;

The Secondary
Containment system
has sufficient
strength in the
presence of
operational stresses
from site-specific
conditions (i.e.,
traffic, heavy
equipment,
precipitation, frost).

24590-WTP-DC-ST-01-001, Rev. 12, Structural
Design Criteria;
24590-WTP-PER-CSA-02-001, Rev.8, Secondary
Containment Design;
24590-WTP-3PS-NLLR-T0002, Rev. 1,
Engineering Specification for Furnishing, Detailing,
Fabrication, Delivery and Installation of Stainless
Steel Liner Plates;
24590-WTP-PER-M-02-001, Rev. 3, Material
Selections for Building Secondary
Containment/Leak Detection;
24590-PTF-DBC-S15T-00001, Rev. 0, Structural
Drop Load Analysis for PT Building.
24590-PTF-DGC-S13T-00003, Rev. 0, Design of
Foundation Basemat for PT Building
(Calculations);
24590-PTF-DGC-S13T-00005, Rev. A,
Design of Walls at Col. Lines 1, 4, 6, 7, B, E, H, &
L from El. 0 to 28 (Calculations);
24590-PTF-DGC-S13T-00047, Rev. A, PTF-
Validation of Placed Concrete for Above Grade
and Below Grade Wall for RGM (Calculations);
24590-PTF-SSC-S15T-00005, Rev. E, Design of
Steel Framing at Cell -Tops Above the Black Cell
and Hot-cell Areas (Calculations);
24590-PTF-DGC-S13T-00021, Rev. A, Design of
Slab at 28' Elevation (including ECCN # 00042) -
(Calculations);
24590-PTF-DGC-S13T-00022, Rev. C, PTF-El. 56'
Slab - Bounded by Column Lines 1 to 8 - RGM
(Calculations).

The Secondary Containment Design requirements document
identifies adequate and appropriate design codes and standards and
all applicable load cases (operational stresses) from site specific
conditions that must be considered in the design. Because the
Secondary Containment structures being considered are installed
inside the Pretreatment Facility Building as shown on the drawings,
therefore, traffic, heavy equipment, precipitation, and frost are not
applicable load cases. The Engineering Specification for Furnishing
Stainless Steel Liner Plates includes specific provisions for
protection of and repair of completed liners during the construction
process. Review of the referenced sample Calculations shows that
the secondary containment structures are designed appropriately
with sufficient strength to sustain the applicable loads from the
specific conditions. Factors that were considered during stainless
steel liner material selection and SPC material selection are
adequately discussed in the Material Selections for Building
Secondary Containment/Leak Detection document.

AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

The Secondary
Containment is
properly supported
by a foundation or
base in order to
prevent failure from
settlement,
compression, or
uplift, including the
residual effects of
installation.

Drawings listed above under References;

24590-WTP-DC-ST-01-001, Rev. 12, Structural
Design Criteria;
24590-BOF-3PS-CEOO-TOO01, Rev. 0, Site Work.
24590-BOF-3PS-CE1-TOOO1, Rev. 6, Engineering
Specification for Excavation and Backfill;
24590-BOF-3PS-COOO-TOOO1, Rev. 4, Engineering
Specification for Material Testing Services;
24590-WTP-PER-CSA-02-001, Rev. 8, Secondary
Containment Design.
24590-PTF-DGC-S13T-00001, Rev. 0, Verification
of PT Basemat Thickness for Purposes of
Determining Excavation (Calculations);
24590-PTF-DGC-S13T-00003, Rev. 0, Design of
Foundation Basemat for PT Building
(Calculations);
24590-PTF-DGC-S13T-00030, Rev. A, PT
Concrete Subsidence Evaluation in the Below
Grade Foundation and Walls at Lap Splices
(Calculations).
24590-PTF-SSC-S15T-00005, Rev. E, 24590-
24590-PTF-DGC-S13T-00021, Rev. A, Design of
Slab at 28' Elevation (including ECCN # 00042) -
(Calculations);
24590-PTF-DGC-S13T-00022, Rev. C, PTF-El.
56' Slab - Bounded by Column Lines 1 to 8 - RGM
(Calculations).

These conditions are fully addressed in the Structural Design
Criteria and the Secondary Containment Design requirements
documents. The design requirements and codes and standards
specified are adequate to satisfy these performance goals. The
procurement and construction specifications adequately provide for
proper foundation construction and installation of the Secondary
Containment. The general arrangement plans and the associated
cross-section drawings show the Secondary Containment
boundaries. The sample Calculations reviewed show that the
foundation slabs are appropriately designed and will not fail when
subjected loads such as uplift, installation, settlement or residual
effects.

AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

Drawings listed above under References;
The Excavation and Backfill and Material Testing specifications

The placement, 24590-BOF-3PS-CE01-TOOO1, Rev. 6, Engineering contain current adequate industry standards for selecting and testing
structural support, Specification for Excavation and Backfill; fill materials, placing and compacting backfills, and testing not less

-V and type of material 24590-BOF-3PS-COOO-TOO01, Rev. 4, Engineering than once each lift to assure adequate compaction. Requirements
used for backfill Specification for Material Testing Services. for testing and record keeping are current and adequate for both

3 around and below 24590-PTF-DGC-S13T-00001, Rev. 0, Verification "safety grade" fills and "commercial grade" fills. Drawings show
the Secondary of PT Basemat Thickness for Purposes of that backfill requirements are properly applied, tested, documented,
Containment are Determining Excavation (Calculations); and accepted and approved by BNI.
appropriate. 245 90-PTF-DGC-S 13T-00003, Rev. 0, Design of Review of sample Calculations shows that appropriate parameters

Foundation Basemat for PT Building for backfill are used in design.
(Calculations).

The design or
operation (e.g.,
diking & curbing) This requirement is specified in the Basis of Design document. All
prevents run-on or Secondary Containment structure rooms being reviewed in this
infiltration of Integrity Assessment are located at various levels inside the

0 precipitation into the Drawings listed above under References; Pretreatment Facility building where they are protected from
Secondary precipitation as shown in the general arrangement plans and other
Containment system 24590-WTP-DB-ENG-01-001, Rev. IM, Basis of associated drawings. Therefore, this requirement is not applicable
unless the collection Design. to these rooms. The Basis of Design document also describes that
system has sufficient the ground water table under the WTP site is about 250 ft below the
excess capacity (25 ground surface which makes it unlikely event for water infiltration
yr rainfall) to or intrusion into the building.
contain the run-on
precipitation.

AREVA Federal Services LLC4/7/09 Page 12 of 14



IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment

Drawings listed above under References; The Secondary Containments shown on the general arrangement
plans at elevations (-) 45'-0", 0'-0", 28'-0" and 56"-0" are inside

The design includes ' R ' the Pretreatment Facility Building which shields them from
an external moisture De2 precipitation and surface water percolation. The ground water table
barrier or otherP' is located about 200 feet below the floors of the inaccessible process

-' means to prevent Engineering Specification for Furnishing, Detailing, cells at elevation (-) 45'-0" as noted in the Basis of Design
moisture from Fabrication, Delivery and Installation of Stainless document, therefore it's not a credible event for infiltration of
entering the cell. Steel Liner Plates; . external moisture into the interior of the building. And furthermore

24590-WTP-3PS-AFPS-T0006, Rev. 0, Engineerin24e9f-WtP- 3P iAppie .S , Erotee9gthe rooms are lined with stainless steel plates or special protective
Speccation for Fied Applied ecia Protective coating material as an added insurance against moisture infiltration.

The Secondary Containment Design requirements document
provides adequate and appropriate codes and standards for design of

Secondary Containment/Leak Detection; leak-tight liners. This report includes appropriate details for design
24590-WTP-PER-CSA-02-001, Rev. 8, Secondary and installation of stainless steel and special protective coating

The containment Containment Design; liners and sumps free of cracks and gaps. The Engineering
2 area is free of cracks 24590-WTP-3PS-NLLR-T0002, Rev. 1, Specification for Furnishing, Detailing, Fabrication, Delivery and

or gaps and the Engineering Specification for Furnishing, Detailing, Installation of Stainless Steel Liner Plates provides detailed
design discusses Fabrication, Delivery and Installation of Stainless information on design, fabrication, installation, and inspection of

. methods of their Steel Liner Plates; stainless steel liners and sumps. The Engineering Specification for
minimization. 24590-WTP-3PS-AFPS-T0006, Rev. 0, Engineering Field Applied Special Protective Coatings provides detailed

Specification for Field Applied Special Protective information on the tested and approved coating systems. This
Coatings for Secondary Containment Areas. information includes directions for surface preparation, patching

materials and application methods, and specific directions for
application of multi-layer coatings.

AREVA Federal Services LLCPage 13 of 144/7/09



IQRPE Structural Integrity Assessment Report for PTF IA-3001630-000
Secondary Containment up to Floor Elev. 56'-0"

Information Assessed Source of Information Assessment
The design has
considered the The Material Selections document contains adequate and
compatibility of the Drawings listed above under References; appropriate general information on the compatibility of planned
concrete liner or Secondary Containment stainless steel and speci4 protective
coatings and waste 24590-WTP-PER-M-02-001, Rev. 3, Material coating liners with the waste. The Secondary Coltainment Design

y and presents Selections for Building Secondary report provides adequate and appropriate standar details for design
a information on Containment/Leak Detection; and installation of stainless steel and special protective coating0
U coatings planning to 24590-WTP-PER-CSA-02-001, Rev. 8, Secondary liners that will prevent migration of the waste into the concrete. The
S be used from the Containment Design; Engineering Specification for Furnishing, Detailing, Fabrication,

manufacturer 24590-WTP-3PS-NLLR-T0002, Rev. 1, Delivery and Installation of Stainless Steel Liner Plates provides
A addressing Engineering Specification for Furnishing, Detailing, detailed information on design, fabrication, installation, and

compatibility with Fabrication, Delivery and Installation of Stainless inspection of stainless steel liners and sumps. The Engineering
2 the stored waste. Steel Liner Plates; Specification for Field Applied Special Protective Coatings provides

The lining or coating 24590-WTP-3PS-AFPS-T0006, Rev. 0, Engineering detailed information on the tested and approved coating systems.
must prevent the Specification for Field Applied Special Protective This information includes directions for surface preparation,
waste from Coatings for Secondary Containment Areas. patching materials and application methods, and specific directions
migrating into the for application of multi-layer coatings.
concrete.
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WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 8.13

Pretreatment Building
Instrument Control Logic and Narrative Descriptions

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-PTF-PER-J-02-002, Rev 0 System Logic Description for FRP System

24590-PTF-PER-J-02-003, Rev 0 System Logic Description for FEP System

24590-PTF-PER-J-02-004, Rev 0 System Logic Description for UFP System

24590-PTF-PER-J-02-005, Rev 0 System Logic Description for CXP System

24590-PTF-PER-J-02-006, Rev 0 System Logic Description for HLP System

24590-PTF-PER-J-02-007, Rev 0 System Logic Description for CNP System

24590-PTF-PER-J-02-010, Rev 0 System Logic Description for TLP System

24590-PTF-PER-J-02-01 1, Rev 0 System Logic Description for RDP System

24590-PTF-PER-J-02-012, Rev 0 System Logic Description for TCP System

24590-PTF-PER-J-03-001, Rev 0 System Logic Description for RLD System

24590-PTF-PER-J-03-002, Rev 0 System Logic Description for PJV System

24590-PTF-PER-J-03-004, Rev 0 System Logic Description for PWD System

24590-PTF-PER-J-04-0003, Rev 0 System Logic Description for PVP/PVV System

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-8.13-1



07/2009 WA7890008967, Part M, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Operating Unit Group 10 - Appendix 9.0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of thi's permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition III.1 0.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition III.1 0.A will prevail.
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Part 1II, Operating Unit Group 10-8.0-1

WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Operating Unit Group 10 -Appendix 9.0
Low Activity Waste Building

Index

1

2

3

4

Appendix 9.1 Process Flow Diagrams

Appendix 9.2 Piping and Instrumentation Diagrams

Appendix 9.3 System Description Documentation (RESERVED)

Appendix 9.4 General Arrangement Drawings

Appendix 9.5 Civil, Structural, and Architectural Criteria and Typical Design
Details

Appendix 9.6 Mechanical Drawings

Appendix 9.7 Specifications

Appendix 9.8 Engineering Calculations

Appendix 9.9 Material Selection Documentation

Appendix 9.10 Critical Systems Equipment/Instrument List

Appendix 9.11 IQRPE Reports

Appendix 9.12 Installation Plans (RESERVED)

Appendix 9.13 Instrument Control Logic and Narrative Description

Appendix 9.14 Description of Instrument Installation and Testing Procedures
(RESERVED)

Appendix 9.15 Demonstration Test Plan (RESERVED)

Appendix 9.16 Demonstration Test Report (RESERVED)

Appendix 9.17 Treatment Effectiveness Report (RESERVED)

Appendix 9.18 Operating Documents
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WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.1

Low Activity Waste Building
Process Flow Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing/Document Number Description
24590-LAW-M5-V17T-00004, Rev 4 Process Flow Diagram LAW Vitrification

Melter 1 (System LMP & LOP)
24590-LAW-M5-V17T-00005, Rev 4 Process Flow Diagram LAW Vitrification

Melter 2 (System LMP & LOP)

24590-LAW-M5-VI7T-P000I, Rev 0 Process Flow Diagram (LCP, GFR, & LFP
Systems)

24590-LAW-M5-V17T-P0002, Rev 0 Process Flow Diagram (LCP, GFR, & LFP
2459-LA-M5-17TP000, Rv 0 Systems)

24590-LAW-M5-V17T-P0007, Rev 0 Process Flow Diagram (Melter 1 LOP System)
24590-LAW-M5-V17T-P0008, Rev 0 Process Flow Diagram (Melter 2 LOP System)

24590-LAW-M5-V17T-P0010, Rev 2 Process Flow Diagram (AMR & LVP
Systems)

24590-LAW-M5-V17T-P001 1, Rev 1 Process Flow Diagram (LVP System)
24590-LAW-M5-V17T-P0014, Rev 2 Process Flow Diagram (RLD & NLD Systems)
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1 ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.1-1



WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.2

Low Activity Waste Building
Piping and Instrumentation Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
Piping & Instrumentation Diagram Concentrate

24590-LAW-M6-LCP-POOO 1, Rev 3 Receipt Process System Concentrate Receipt
Vessel (LCP-VSL-00001)
Piping & Instrumentation Diagram Concentrate

24590-LAW-M6-LCP-P0002, Rev 2 Receipt Process System Concentrate Receipt
Vessel (LCP-VSL-00002)
Piping &Instrumentation Diagram Melter Feed

24590-LAW-M6-LFP-P0001, Rev 2 Process System Melter 1 Feed Preparation and
Feed
Piping & Instrumentation Diagram Melter Feed

24590-LAW-M6-LFP-P0003, Rev 2 Process System Melter 2 Feed Preparation and
Feed

24590-LAW-M6-LMP-00001, Rev 2 P&ID - LAW Melter Process System Melter 1
Agitation - Zone 1 & Zone 2

Confidential Business Information
24590-LAW-M6-LMP-00002, Rev 2 P&ID -LAW Melter Process System Melter 1

Agitation Zone 3 & Level Detection System

Confidential Business Information
24590-LAW-M6-LMP-00003, Rev 4 P&ID -LAW Melter Process System Melter 1

Walls and Floor Panels Cooling System
24590-LAW-M6-LMP-00005, Rev 2 P&ID -LAW Melter Process System Melter 1

Electrode Extension Cooling & Glass/Plenum
Temperatures

Confidential Business Information
24590-LAW-M6-LMP-00007, Rev 3 P&ID -LAW Melter Process System Melter 1

Glass Pouring and Monitoring Instrumentation
24590-LAW-M6-LMP-00008, Rev 3 P&ID -LAW Melter Process System Melter 1

Discharge Heaters, Power Controls (1-4) & Air
Left - Eastside

Part III, Operating Unit Group 10-9.2-1



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

24590-LAW-M6-LMP-00010, Rev 3 P&ID -LAW Melter Process System Melter 1
Discharge Heaters, Power Controls (1-4) & Air
Lift - Westside

24590-LAW-M6-LMP-00012, Rev 5 P&ID -LAW Melter Process System Melter 1
Feed Nozzles Cooling System and Feed Nozzles

24590-LAW-M6-LMP-00013, Rev 5 P&ID -LAW Melter Process System Melter 1
Lid, Plenum and Offgas Ports Cooling System

24590-LAW-M6-LMP-0003 1, Rev 2 P&ID -LAW Melter Process System Melter 2
Agitations - Zone 1 & Zone 2

Confidential Business Information
24590-LAW-M6-LMP-00032, Rev 2 P&ID -LAW Melter Process System Melter 2

Agitations Zone 3 & Level Detection System

Confidential Business Information
24590-LAW-M6-LMP-00033, Rev 4 P&ID -LAW Melter Process System Melter 2

Walls and Floor Panels Cooling System
24590-LAW-M6-LMP-00035, Rev 2 P&ID -LAW Melter Process System Melter 2

Electrode Extension Cooling & Glass/Plenum
Temperatures

Confidential Business Information
24590-LAW-M6-LMP-00037, Rev 3 P&ID -LAW Melter Process System Melter 2

Glass Pouring and Monitoring Instrumentation
24590-LAW-M6-LMP-00038, Rev 3 P&ID -LAW Melter Process System Melter 2

Discharge Heaters, Power Controls (1-4) & Air
Lift - Eastside

24590-LAW-M6-LMP-00040, Rev 3 P&ID -LAW Melter Process System Melter 2
Discharge Heaters, Power Controls (1-4) & Air
Lift - Westside

24590-LAW-M6-LMP-00042, Rev 5 P&ID -LAW Melter Process System Melter 2
Feed Nozzles Cooling System and Feed Nozzles

24590-LAW-M6-LMP-00043, Rev 5 P&ID -LAW Melter Process System Melter 2
Lid, Plenum Cooling System Ports Cooling
System

24590-LAW-M6-LOP-00004, Rev 4 P&ID -LAW Primary Offgas Process System
Melter 1 Offgas Film Coolers

24590-LAW-M6-LOP-00005, Rev 4 P&ID -LAW Primary Offgas Process System
Melter 2 Offgas Film Coolers

24590-LAW-M6-LOP-POOO 1, Rev 2 Piping & Instrumentation Diagram Primary
Offgas Process System Melter 1

24590-LAW-M6-LOP-PO002, Rev 2 Piping & Instrumentation Diagram Primary
Offgas Process System Melter 2
Piping & Instrument Diagram Secondary

24590-LAW-M6-LVP-POOO1, Rev 1 Offgas/Vessel Vent Process System Melters
Secondary Offgas

Part III, Operating Unit Group 10-9.2-2



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Piping & Instrument Diagram Secondary
24590-LAW-M6-LVP-P0002, Rev 3 Offgas/Vessel Vent Process System and Stack

Discharge Monitoring System

24590-LAW-M6-LVP-P0003, Rev 1 Piping & Instrument Diagram Secondary Offgas
Vessel Vent Process System Equipment Vents
Piping & Instrument Diagram Melters

24590-LAW-M6-LVP-P0004, Rev 1 Secondary Offgas, Vessel Vent Process System
Mercury Mitigation Equipment
Piping & Instrument Diagram Melters

24590-LAW-M6-LVP-P0005, Rev 1 Secondary Offgas Vessel Vent Process System
SCR, VOC & Ammonia Dilution Packages
Piping & Instrumentation Diagram Radioactive

24590-LAW-M6-RLD-P0001, Rev 3 Liquid Waste Disposal System Plant Wash &
SBS Condensate Collection
Piping &Instrumentation Diagram Radioactive

24590-LAW-M6-RLD-P0002, Rev 3 Liquid Waste Disposal System C3/C5 Drains
Sump Collection
Piping & Instrumentation Diagram Radioactive

24590-LAW-M6-RLD-P0003, Rev 3 Liquid Waste Disposal System C3/C5 Floor
Drains Collection

24590-WTP-PEN-ENV-03-003 Equivalency Notice for 24590-LAW-M6-LCP-
P0001, & 24590-LAW-M6-LCP-P0002

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.2-3
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WA7890008967, Part Ill, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC
173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-LAW-M6-LMP-00001
Title: P&ID - LAW Melter Process System Melter 1 Agitation - Zone 1 & Zone 2



WA7890008967, Part Ill, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC

173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-LAW-M6-LMP-00002
Title: P&ID -LAW Melter Process System Melter 1 Agitation Zone 3 & Level Detection System
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WA7890008967, Part Ill, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC
173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-LAW-M6-LMP-00005
Title: P&ID -LAW Melter Process System Melter 1 Electrode Extension Cooling & Glass/Plenum
Temperatures
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WA7890008967, Part Ill, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC
173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-LAW-M6-LM P-00031
Title: P&ID -LAW Melter Process System Melter 2 Agitations - Zone 1 & Zone 2



WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business

Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC

173-303-810 (15), the following document and associated changes are granted confidentiality

and are exempt from public review:

Document Number: 24590-LAW-M6-LMP-00032
Title: P&ID -LAW Melter Process System Melter 2 Agitations Zone 3 & Level Detection System
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WA7890008967, Part Ill, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC
173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-LAW-M6-LMP-00035
Title: P&ID -LAW Melter Process System Melter 2 Electrode Extension Cooling & Glass/Plenum
Temperatures
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.4

Low Activity Waste Building
General Arrangement Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing/Document Number Description

24590-LAW-PI-PO1T-00001, Rev 2 General Arrangement Plan El. -21

24590-LAW-Pl-POlT-00002, Rev 5 General Arrangement Plan El. 3

24590-LAW-PI-POlT-00003, Rev 4 General Arrangement Plan El. 22
24590-LAW-P1-POlT-00004, Rev 3 General Arrangement Plan El. 28

24590-LAW-Pl-PO1T-00007, Rev 8 General Arrangement Sections A-A, B-B, C-C

24590-LAW-Pl-POlT-00008, Rev 7 General Arrangement Sections D-D, E-E, F-F, T-T

24590-LAW-P1-POlT-00009, Rev 8 General Arrangement Sections G-G, H-H, J-J

24590-LAW-P1-PO1T-00010, Rev 8 General Arrangement Sections K-K, L-L, M-M, N-
N

24590-LAW-PI-PO1T-000 11, Rev 6 General Arrangement Sections P-P, R-R, U-U

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.4-1



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.5

Low Activity Waste Building
Civil, Structural, and Architectural Criteria and Typical Design Details

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing IDocument Number Description
24590-LAW-PER-M-02-001, Rev. 5 LAW Facility Sump Data

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.5-1
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24590-LAW-PER-M-02-001, Rev 5
LAW Facility Sump Data

Notice
Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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24590-LAW-PER-M-02-001, Rev 5
LAW Facility Sump Data

1 Introduction

The Washington Administrative Code, WAC 173-303, Dangerous Waste Regulations, requires the use of
secondary containment for systems managing dangerous waste. This document provides a brief
description of the secondary containment sumps regulated under the Dangerous Waste Permit that are
located at elevation -21 ft and elevation +3 ft of the Low-Activity Waste (LAW) Vitrification Facility.
Detailed information about these sumps is included in Table 1. Effluent streams that drain into these
sumps are listed in Table 2.

2 Applicable Documents

WAC 173-303. Dangerous Waste Regulations. Washington Administrative Code.

3 Description

3.1 Elevation -21 Ft Sumps

3.1.1 C3/C5 Drains/Sump Collection Vessel RLD-VSL-00004 Cell Sump

The C3/C5 Drains/Sump Collection Vessel cell sump (RLD-SUMP-00028) is in a C5 area at elevation
-21 ft. It is a dry sump, approximately 24 inches in diameter and 30 inches deep, and is equipped with
liquid level detection and alarm. Any overflow or leakage from the C3/C5 Drains/Sump Collection vessel
(RLD-VSL-00004) or piping in the C3/C5 Drains/Sump Collection vessel cell flows to RLD-SUMP-
00028. Overflow from the C3/C5 Drains/Sump Collection vessel (RLD-VSL-00004) flows to RLD-
SUMP-00028. Similarly, leakage from piping or valves in LAW RLD-BULGE- 00001 also flows to
sump RLD-SUMP-00028. Any liquid collecting in the sump can be transferred within 24 hours to the
Plant Wash Vessel (RLD-VSL-00003) at el. +3 ft. using permanently installed submersible sump pumps.
Sump waste that is transferred to the Plant Wash Vessel (RLD-VSL-00003) is eventually transferred to
the Pretreatment Facility for processing.

3.2 Elevation +3 Ft Sumps

At elevation +3 ft, there are eight sumps, RLD-SUMP-00029, RLD-SUMP-00030, RLD-SUMP-00031,
RLD-SUMP-00032, RLD-SUMP-00033, RLD-SUMP-00034, RLD-SUMP-00035, and RLD-SUMP-
00036. All of these sumps are dry sumps. Two of the sumps, (RLD-SUMP-00033 and RLD-SUMP-
00034), are both located in the third melter process cell (Room L-0125) and currently not included in the
Dangerous Waste Permit. These sumps (RLD-SUMP-00033 and RLD-SUMP-00034) have been
constructed but, at this time sumps RLD-SUMP-00033 and RLD-SUMP-00034 do not have permanently
installed sump pumps or liquid level detectors. The other remaining six sumps (RLD-SUMP-00029,
RLD-SUMP-00030, RLD-SUMP-0003 1, RLD-SUMP-00032, RLD-SUMP-00035, and RLD-SUMP-
00036) are provided with liquid level detection, alarms, and permanently installed submersible sump
pumps. The submersible sump pumps transfer the sump contents to the Plant Wash Vessel (RLD-VSL-
00003) located at the same elevation.

Page 1
24590-PADC-F00041 Rev 5 (6/28/2004)



24590-LAW-PER-M-02-001, Rev 5
LAW Facility Sump Data

3.2.1 Process Cell Sumps

The melter feed system vessels and the primary offgas equipment for the two (2) LAW melters are
located in two (2) lined process cells in the LAW Vitrification building. Each process cell contains the
vessels and primary offgas equipment for a single LAW melter.

Process Cell for Melter 1, Room L-0123

LCP-VSL-00001
LFP-VSL-00001
LFP-VSL-00002
LOP-SCB-00001
LOP-WESP-00001
LOP-VSL-00001

LCP-VSL-00002
LFP-VSL-00003
LFP-VSL-00004
LOP-SCB-00002
LOP-WESP-00002
LOP-VSL-00002

Concentrate Receipt Vessel
Melter 1 Feed Preparation Vessel
Melter 1 Feed Vessel
Melter 1 Submerged Bed Scrubber (SBS)
Melter 1 Wet Electrostatic Precipitator
Melter 1 SBS Condensate Vessel

Process Cell for Melter 2, Room L-0124

Concentrate Receipt Vessel
Melter 2 Feed Preparation Vessel
Melter 2 Feed Vessel
Melter 2 Submerged Bed Scrubber
Melter 2 Wet Electrostatic Precipitator
Melter 2 SBS Condensate Vessel

Process Cell for Melter 3, Room L-0125

NONE

Each process cell is equipped with two sumps. The floor of the cell is sloped to drain potential spillage to
a sump at the base of the east wall or west wall.

Water can be introduced into the sumps if needed for flushing.

Any liquids collecting in the process cell sumps can be transferred within twenty four hours to the Plant
Wash Vessel (RLD-VSL-00003) using permanently installed submersible sump pumps.

The Melter 1 and Melter 2 process cell sumps are 12 inches deep by 30 inches in diameter, and are
equipped with liquid level detection, liquid level alarms, and permanently installed submersible sump
pumps. Sump waste transferred to the Plant Wash Vessel (RLD-VSL-00003) is eventually transferred to
the Pretreatment Facility for processing.

3.2.2 Effluent Cell Sumps

The Plant Wash Vessel (RLD-VSL-00003) and the SBS Condensate Collection Vessel (RLD-VSL-
00005) are located in the effluent cell, room L-0 126. The Effluent Cell is provided with two sumps, one
in the west end and another in the east end. Any material collected in the Effluent Cell sump can be
transferred to the Plant Wash Vessel (RLD-VSL-00003) within twenty four hours, using permanently
installed electric submersible sump pumps.

Page 2
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24590-LAW-PER-M-02-001, Rev 5
LAW Facility Sump Data

The Effluent Cell sumps arel2 inches deep by 30 inches in diameter, and are equipped with liquid level
detection, liquid level alarms, and permanently installed sump pumps. Sump waste transferred to the Plant
Wash Vessel (RLD-VSL-00003) is eventually transferred to the Pretreatment Facility for processing.

Page 3
24590-PADC-F00041 Rev 5 (6/28/2004)



24590-LAW-PER-M-02-001, Rev 5
LAW Facility Sump Data

Table 1 - LAW Regulated Sumps

Sump Number LAW Room Number & Maximum Sump Sump Dimensions, Piping and Leak Sump Material
Elevation Sump Type Inch Instrumentation Detection of Fabrication

Capacity, Diagram Number Type
gal 24590-LAW-M6-

L-B001B C3/C5
RLD-SUMP- Drains/Sump Collection 0UNS N08367

028eseCel59 Dry Sump 24 Dia. x 30 Deep RLD-P0002 Radar00028 Vessel Cell
Elev. -21 ft

RLD-SUMP- L-0123 Process Cell West UNS N08367
00029 End 30 Dry Sump 30 Dia. x 12 Deep RLD-P0003 Radar

Elev. +3 ft

RLD-SUMP- L-0123 Process Cell East UNS N08367
00030 End 30 Dry Sump 30 Dia. x 12 Deep RLD-P0003 Radar

Elev. +3 ft

RLD-SUMP- L-0124 Process Cell Sump UNS N08367
00031 West End 30 Dry Sump 30 Dia. x 12 Deep RLD-P0003 Radar

Elev. +3 ft

RLD-SUMP- L-0124 Process Cell Sump UNS N08367
00032 West End 30 Dry Sump 30 Dia. x 12 Deep RLD-P0003 Radar

Elev. +3 ft

RLD-SUMP- ~L-0 126 Effluent Cell USN86
0_ West End 30 Dry Sump 30 Dia. x 12 Deep RLD-P0003 Radar UNS N8367

Elev. +3 ft
RLD-SLTMP- L-0 126 Effluent Cell USN86L- East End 30 Dry Sump 30 Dia. x 12 Deep RLD-P0003 Radar UNS N08367

00036 Elev. +3 ft I

9 Page 424590-PADC- * Rev 5 (6/28/2004)



24590-LAW-PER-M-02-001, Rev 5
LAW Facility Sump Data

Table 2 - Drains to LAW Sumps

Drain Sump, LAW Room Number & Elevation Max. Drain Drain Line Piping and Pipe
Flow Type/Nom. Size (Pipe Instrumentation Material of

Capacity, Operating Dia.), Inch Diagram Number Fabrication
gal/min* Volume, Gal 24590-LAW-M6-

Pump Bulge RLD-BULGE- RLD-SUMP-00028 60 2 36LSS
00001 Drain L-BO0IB C3/C5
Double-Walled Piping Outer Drains/Sump Collection Vessel Cell
Containment Drains Elev. -21 ft

RLD-VSL-00004 Overflow 425 8 6 Moly
Primary Offgas (LOP) Melter RLD-SUMP-00029 --
1 Valve Bulge Drain L-0123 Process Cell 60 2 6 Moly

West End Sum N/A LOP-P0001
LCP-BULGE-00001/2 Drain Ees.+3ndmSump 60 2 316L SSElev. +3 ft
Melter Feed Line Encasement RLD-SUMP-00030
Assembly (LMP-LDB-00001 L-0123 Process Cell 10 1 RLD-P0003 316L SS
drain) East End Sump N/A
Melter 1 Feed Prep/Feed Elev. +3 ft
Vessel Valve Bulge Drain 60 2 LFP-P0001 3I6LSS
Primary Offgas (LOP) Melter RLD-SUMP-00031
2 Valve Bulge Drain L-0124 Process Cell 60 2 LOP-P0002 6 Moly

LCP-BULGE-00003 Drain West Fnd Sump 60 2 LCP-P0002 316L SSElev. +3 ft
Melter Feed Line Encasement RLD-SUMP-00032
Assembly (LMP-LDB-00002 L-0124 Process Cell 10 1 316L SS
drain) East End Sump N/A LFP-P0003
Melter 2 Feed Prep/Feed Elev. +3 ft 60 2 316LSS
Vessel Valve Bulge Drain

RLD-SUMP-00035
None L-0 126 Effluent Cell West End Sump N/A N/A N/A N/A N/A

Elev. +3 ft
Plant Wash Vesse/SBSI
Condensate Collection Vessel
Valve Bulge Drain

RLD-SUMP-00036
L-0 126 Effluent Cell East End Sump
Elev. +3 ft

60 N/A 2 RLD-POO01

*Flow values are bounding, and based on Design Guide: 24590-WTP-GPG-M-022

6 Moly

Page 5
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10- Appendix 9.6

Low Activity Waste Building
Mechanical Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing/Document Number Description
LAW Vitrification System LEH Mechanical

24590-LAW-M7-LEH-00002002, Rev 1 Handling Diagram Container Export
Handling System

24590-LAW-MOD-LEH-00014, Rev 7 Mechanical Handling Data Sheet for LEH-
CRN-00003
LAW Vitrification System LPH Mechanical

24590-LAW-M7-LPH-00001004, Rev 2 Handling Diagram Container Pour Handling
System

24590-LAW-MOD-LPH-00003, Rev 5 Mechanical Handling Data Sheet for LPH-
CRN-00002

24590-LAW-MKD-LOP-PO008, Rev 0 Mechanical Data Sheet for LOP-SCB-
00001/2

24590-LAW-MK-LOP-P0001001, Rev 0 Equipment Assembly Drawing for LOP-SCB-
00001/2, Sheet 1 of 3

24590-LAW-MK-LOP-POOO1002, Rev 0 Equipment Assembly Drawing for LOP-
SCB-00001/2, Sheet 2 of 3

24590-LAW-MK-LOP-POO 1003, Rev 0 Equipment Assembly Mechanical Drawing
for LOP-SCB-00001/2, Sheet 3 of 3

24590-LAW-MTD-LVP-POOO1, Rev 0 Mechanical Data Sheet for LVP-TK-00001

24590-LAW-MT-LVP-P0004, Rev 0 Equipment Assembly Drawing for LVP-TK-
00001

24590-LAW-MVD-LCP-P0004, Rev 1 Mechanical Data Sheet for LCP-VSL-00001
24590-LAW-MVD-LCP-P0005, Rev 1 Mechanical Data Sheet for LCP-VSL-00002
24590-LAW-MVD-LFP-P0007, Rev 1 Mechanical Data Sheet for LFP-VSL-00002
24590-LAW-MVD-LFP-P0008, Rev 1 Mechanical Data Sheet for LFP-VSL-00004
24590-LAW-MVD-LFP-POO10, Rev 1 Mechanical Data Sheet for LFP-VSL-00001
24590-LAW-MVD-LFP-POO 11, Rev 1 Mechanical Data Sheet for LFP-VSL-00003
24590-LAW-MVD-LOP-P0004, Rev 1 Mechanical Data Sheet for LOP-VSL-00001
24590-LAW-MVD-LOP-P0005, Rev 1 Mechanical Data Sheet for LOP-VSL-00002
24590-LAW-MVD-RLD-P0001, Rev 1 Mechanical Data Sheet for RLD-VSL-00004

Part III, Operating Unit Group 10-9.6-1



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

24590-LAW-MVD-RLD-P0006, Rev 2 Mechanical Data Sheet for RLD-VSL-00005
24590-LAW-MVD-RLD-P0007, Rev 2 Mechanical Data Sheet for RLD-VSL-00003

24590-LAW-MV-LCP-POOOI, Rev 0 Equipment Assembly Drawing for LCP-VSL-
00001

24590-LAW-MV-LCP-PO002, Rev 0 Equipment Assembly Drawing for LCP-VSL-
00002

24590-LAW-MV-LFP-P0001, Rev 0 Equipment Assembly Drawing for LFP-VSL-
00002

24590-LAW-MV-LFP-PO002, Rev 0 Equipment Assembly Drawing for LFP-VSL-
00004

24590-LAW-MV-LFP-P0004, Rev 0 Equipment Assembly Drawing for LFP-VSL-

24590-LAW-MV-LFP-PO005, Rev 0 Equipment Assembly Drawing for LFP-VSL-
00003

24590-LAW-MV-LOP-POOO1, Rev 0 Equipment Assembly Drawing for LOP-VSL-
00001

24590-LAW-MV-LOP-PO002, Rev 0 Equipment Assembly Drawing for LOP-VSL-
00002

24590-LAW-MV-RLD-POOO I, Rev 2 Equipment Assembly Drawing for RLD-
VSL-00004

24590-LAW-MV-RLD-PO002, Rev I Equipment Assembly Drawing for RLD-
VSL-00003

24590-LAW-MV-RLD-P0003, Rev 1 Equipment Assembly Drawing for RLD-
VSL-00005

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.6-2
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Mechanical Handling Data Sheet MED B
Top Running, Double Girder

Data Sheet No.
24590-LAW-MOD-LEH-00014

Plant Item No Rev.

24590-LAW-MJ-LEH-CRN-00003 7

Project RPP-WTP Description LEH Crane Export High Bay With Recovery, 10 Ton

Project No. 124590 JSupporting Calculation No. 24590-LAW-MOC-LRH-00004

Planning Area 6B lAssociated Drawing No.

-4-

24590-LAW-M7-LEH-00002002; 24590-LAW-P1-PO1T-00009 -

System No. LEH Associated Specification No. 24590-LAW-3PS-MJKG-TOO01
Building No. 20 jAssociated MR No. 24590-CM-MRA-MJKG-00003
Quality Level CM-Commercial

Seismic Criteria SC-Ill (UBC Zone 2B)
Function Load and transfer ILAW containers

DESIGN CRITERIA

Design Life 40 years Safety Class Non Important To Safety (ITS)

OPERATING ENVIRONMENT In-Cave Rm # NA Out-Cave Rm # L-0127 List All Special
Conditions

Temperature , deg F N/A N/A 50 113 Cave is considered R2

Relative Humidity % N/A N/A 5 100 (Personnel may enter)

Radiological Equip. Dose gamma rad/ 40 yrs N/A N/A 175 2000 _- nnot presnt or issloded
neutron rad/ 40 yrs N/A N/A Negligible Negligible into a cask. See Note 6.

Radiological Classification N/A N/A R2 R5

Contamination Classification N/A N/A C1 C1

CRANE REQUIREMENTS

Type of Crane LEH Crane Export High With Recovery, 10 Ton Tons

Service Information CMAA-70: Class D Capacity 10
Crane Operation Indoors? Yes Main Hoist 10
Material Handled Filled ILAW Product Containers Auxiliary Hoist N/A

s Information CMAA-70; Class D Trolley 10
f Cranes Required 1 Bridge 10

E Rail Type or Beam Size 104# CR [Buyer (CSA) supplied]

Lifts Symbol (ft) (in) Quantity Main Speed Creep Speed

Maximum Lift - Main Hoist A 31 0 Lifts/day 5 VAR 0-25 (ft/min) 5 (ft/min)

Maximum Lift - Aux. Hoist N/A N/A N/A Lifts/day N/A N/A (ft/min) N/A (ft/min)

Average Moves - Bridge N/A 45 0 Moves/day 10 VAR 0-25 (ft/min) 5 min)

Average Moves - Trolley N/A 30 0 Moves/day 10 VAR 0-25 (ft/min) 5 (ft/min)

Rail Lengths Symbol (ft) (in)
Runway Length B 79 0

Hook Approach - hook C/L to end walls (Maximum) C See note 2 See note 2

Span D 40 0

Hook Approach - hook C/L to Rail C/L (Maximum) E See note 3 See note 3

Calc reference correction; As-
11-14-06builts; CCNs 137017 & 139194;

Project closeout & 24590-LAW-
7 MON-LEH-00001. WA Fner D. Adams J LaBryer P. Snider

Revised "J" lAW 24590-CM-POA-MJKH
00002-01-00024, incorporated 24590-

12/8/2005 6 WTP-SDDR-M-05-00201 WA Fner N. Darwen P Snider J. LaBryer
Revised rail beam attachmet in

10/1/2004 5 accordance with CCN 101264 WA Frier N. Darwen L. Harrison D Wilsey
Revised festoon location per Sellers

9/17/2004 4 request (CCN 089943) WA Frier N Darwen L. Harrison D. Wilsey
Revised Dim "H" & "G" in accordance
with CCN 095329 & 095615 (except
span retained as 40'-0"), clanfied note
7; and added note 10 due to design

08/05/04 3 evolution WA Frier N Darwen L Harnson D. Wilsey
Revised throughput in accordance with

/04 2 CCN 068365 WA Frier JSH E Szavay L Hamson/N Darwen D. Wilsey
Corrected Note in Environmental
Conditions Notes 7 & 9 revised for

03/15/04 1 clanfication WA Frier E Szavay L Harrison D. Wilsey

10/07/03 0 Issued For Procurement WA Fier A Whitford J. Weamer/M. Johnson D. Wilsey

Date REV Revisions By Checked Supervisor Approved
Doc Number 24590-LAW-MOD-LEH-00014 REV 7 Page 1 of 4
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Data Sheet No.
Mechanical Handling Data Sheet 24590-LAW-MOD-LEH-00014

Top Running, Double Girder Plant Item No. Rev.
24590-LAW-MJ-LEH-CRN-00003 7

Rail Positions Symbol (ft) (in)
Top of Rail to Ceiling F N/A N/A
Floor to Top of Rail G 32 0
Rail Centerline to side wall H 1 2

Bridge end to wall N/A N/A N/A

Top of Rail to Lowest Obstruction J _ 8 5

Drives Volts Phase Hz Control Type
Hook Rotate Drive Type N/A N/A N/A N/A
Main Hoist Drive Type 460 3 60 Intelligent Drive
Aux. Hoist Drive Type N/A N/A N/A N/A
Bridge Drive Type 460 3 60 Intelligent Drive

Trolley Drive Type 460 3 60 Intelligent Drive
Slewing Drive Type N/A N/A N/A N/A

CONDUCTOR TYPE
Bridge Festoon
Trolley Festoon

CONTROLS
Method of Control Combination of Automation/Semi Automatic/manual - Through Integrated Control Network (ICN)
Location of Control Facility Control Room HMI/ (CMA) Controller / LOI in Operating Area
Type of Control Enclosure NEMA 12
Main Hoist ICN
Auxiliary Hoist N/A
Bridge ICN
Trolley ICN
Slewing Drive N/A
Rotating Hook N/A

MATERIALS
Item Material Grade/Type

A36 Seller shall designate

ELECTRICAL REQUIREMENTS
Item HP HP HP HP HP
Motor Main Hoist 20 |Aux. Hoist N/A 1Bridge (4)1.75 ITrolley (2)1.75 ISlewing N/A

Hook Rotate N/A

Special Wiring Conditions or Codes INational Electncal Code
Motor horsepower estimated for plant electrical load sizing. Seller to provide.

Doc Number 24590-LAW-MOD-LEH-00014 REV 7 Page 2 of 4



Data Sheet No.
Mechanical Handling Data Sheet 24590-LAW-MOD-LEH-00014

Top Running, Double Girder Plant Item No. Rev.
24590-LAW-MJ-LEH-CRN-00003 7

MAINTENANCE REQUIREMENTS

Retrieval Bridge, Trolley, and Hoist Drives shall be recoverable in accordance with 24590-LAW-3PS-MJKG-T0001, Sec.3.2.10.
Decontamination N/A

ADDITIONAL REQUIREMENTS
1. Three crane mounted cameras capable of pan, zoom and tilt. One on the East end truck, one mounted to the trolley, and one on the bridge approximately 10 feet
from the East rail centerline. (Buyer Supplied)
2. C1 = 15'-0"; C2 = 15'-0"
3. El = 4'-0" maximum; E2 = 6'-0" maximum

4. Provide six crane mounted lights mounted to underside of bridge beams. Three lights shall be equally spaced on each beam. Provide 60-ft candles at 7.5-ft above
floor level.

5. Recovery motor size: Hoist 4HP, Bridge (2) 1.75 HP, Trolley 1.75HP. Sizes are approximate and used for plant electrical load sizing. Seller shall verify size.

6. Room L-01 27 is classified as R2/R5 when LAW canister is present which occurs less than 20% of time. Exposure is 30 mR/hr. at 4-ft from contact (24590-LAW-
Z0C-W13T-00002).

7. The bottom of the festoon loop shall not hang below elevation 18'-0'.
8. Provide walkway on south side of crane for maintenance.
9. Seller shall provide crane-mounted walkway for festoon rail inspection. Walkway shall be designed for 100 pounds per square foot.

10. Control and power feed will be from the north wall. Power and control cables will be a maxi m of 150-ft length from 24590-LAW-JC-LEH-PNL-00005 to the
unction boxes.

11. Seller shall identify umber of bridge festoon wall supports and size common to wall. Festoon supports need not be painted if materials of fabrication are
stainless steel. Z7\
12. For LEH-CRN-00003 seismic calculations use hr= 48'0".

ridge festoon support (24590-CM-POA-MJKG-00003-08-00061) overall length shall be 52". 7

14. This data sheet is a lead document that contains input information for Design Basis Event calculations. Modification of the maximum lift height of the main hoist
require AB review by the E&NS discipline. Changes to the text of this note require AB review by the E&NS discipline as well. If the changes being made do not alter
the maximum lift height of the main hoist or the text of this note, AB review is not required. (A Safety Screening/Evaluation is required becasue the proposed changes
identify these documents as Lead Documents that require E&NS screening when specific parameters are modified.)

Doc Number 24590-LAW-MOD-LEH-00014 REV 7 Page 3 of 4



Data Sheet No.

Mechanical Handling Data Sheet 24590-LAW-MOD-LEH-00014
Top Running, Double Girder Plant Item No. Rev.

a j24590-LAW-MJ-LEH-CRN-00003 7

THIS DRAWING PROVIDED BASIC OUTLINES, DESIGN OBJECTIVES, AND BOUNDING DIMENSIONS TO CONTRACTED
DESIGN OR FABRICATION SUPPLIER(S) AND SHALL NOT BE USED TO CONFIRM THE AS BUILT WTP STRUCTURE,
SYSTEM OR COMPONENT IDENTIFIED HEREIN, SEE VENDOR INFORMATION FOR FINAL CONFIGURATION PROVIDED
IN CONFORMANCE TO PURCHASE ORDER.
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Mechanical Handling Data Sheet
Top Running, Double Girder

lilli 1111111 IIII lli
Data Sheet No R10319622

24590-LAW-MOD-LPH-00003

Plant Item No Rev.

RPP-WTP Descnption Top Running, Double Girder
Project No 24590 Supporting Calculation No. 24590-LAW-MOC-LRH-00001
Planning Area 3 Associated Drawing No 24590-LAW-MO-LPH-00014001, 24590-LAW-MO-LPH-00014002; 24590-LAW-MO-LPH-

00014003; 24590-LAW-M7-LPH-00001004
System No. LPH Associated Specification No 24590-LAW-3PS-MJKG-T0001
Building No 20 Associated MR No. 24590-CM-MRA-MJKG-00003

Quality Level Commercial

Seismic Criteria SC-Ill (UBC Zone 2B)
Function Transport ILAW Containers into/out of Buffer Storage

DESIGN CRITERIA
Design Life 40 years Safety Class Non-Important To Safety

OPERATING ENVIRONMENT In-Cave Rm # L-B025C Out-Cave Rm # L-BO19A List All Special
Min Max Min Max Conditions

Temperature deg F 59 113 59 95 In-Cave temperature may be as high as 130
Relative Humidity 5 85 5 85 deg F Max
Radiological Equip Dose amma rad/ 40 yrs 3.5x10e3 3 5x10e4 875 3 5x10e3

neutron rad/ 40 yrs Negligible Negligible Negligible Negligible
Radiological Classification R5 R5 R3 R3
Contamination Classification C5 R5 C3 C3

CRANE REQUIREMENTS
Type of Crane Top Running, Double Girder
Service Information CMAA-70: Class D Capacity (tons)

Operation Indoors? Yes Main Hoist 10
Filled ILAW Product

aterial Handled Containers Auxiliary Hoist N/A
Class Information CMAA-70, Class D Bridge 10
ASCE Rail Type or Beam Size 104# CR [Buyr ( SA) supplied]

Lifts Symbol (fIt) (in) Quantity Main Speed Creep Speed
Main Hoist Lift Height A 15 55 Lifts/day 7 VAR 0-25 (ft/min) N/A (ft/min)
Aux. Hoist Lift Height N/A N/A N/A Lifts/day N/A N/A (ft/min) N/A (ft/min)
Average Moves - Bndge N/A 48 6 Moves/day 7 VAR 0-25 (ft/min) N/A (ft/min)
Average Moves - Trolley N/A 10 0 Moves/day 14 VAR 0-25 (ft/min) N/A (t/m)

& a -Incorporate 24590-WTP-SDDR-PROC-04-00414
___ _ 5 and 24590-WTP-SDDR-PROC-04-00450 WA er ;_L Hrnson Dave Wilsey

Revised hook approach in accordance with 24590-
CM-POA-MJKG-00003-16-01. Revised motor
control center rating in accordance with 24590-WTP
SODR-PROC-04-0284. Editorial revision

04/29/04 4 WA Frier E. Szavay L Hamson Dave Wilsey
Revised calc no.. crane type & hook approach
notation. Dose calculation based upon 24590-LAW-
Z0C-W13T-00002, Rev A & CCN 068694, Revised
dim T Revised decon maint req'mt Clarified
ighting requirements. Added note on configuration
Added grapple profile & revised A' & B' dim in

09/09/03 3 sketch WA Frier E. Szavay J weamer/Mark Johnson Dave Wilsey
Note 1 changed to state 2 cameras required as
close to each end truck as possibe Template
updated. Dimensions A and E improved based on
Supplier Information. includes vendor information for
motor sizing. Incorporates SDDR 24590-WTP-

05/01/03 2 SDDR-PROC-03-OoD6 B Kempe R. Leyva J Weamer/Mark Johnson Dave Wilsey
09/26/02 1 Issued for Procurement B Kempe C. Weddle S Crow/J Weamer Dave Wilsey
03/27/02 0 Issued for Procurement M Meyer Craig Keller Mark Johnson Dave Wilsey
Date REV Revisions By Checked Supervisor Approved
Doc Number 24590-LAW-MOD-LPH-00003 REV 5 Page 1 of 4
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Data Sheet No

Mechanical Handling Data Sheet 24590-LAW-MOD-LPH-00003

Top Running, Double Girder Plant Item No Rev.
24590-LAW-MJ-LPH-CRN-00002 5

Rail Lengths Symbol (ft) (in)
Runway Length B 76 4

Hook Approach - bridge to north wall (Max) C1 6 0
Hook Approach - bridge to south wall (Max) C2 6 2

Span 0 18 10

Hook Approach - trolley to west Beam C/L (Max) E1 2 10

Hook Approach - trolley to east Beam C/L (Max) E2 3 3

Rail Positions Symbol (ft) (in)

Top of Rail to Ceiling F 6 6
Floor to Top of Rail G 16 0
Rail Centerline to side wall H 0 10

Top of Rail to Lowest Obstruction J 4 I1

Drives Volts Phase Hz Control Type

Main Hoist Drive Type 460 3 60 ICN

Aux. Hoist Drive Type N/A N/A N/A N/A
Bridge Drive Type 460 3 60 ICN
Trolley Drive Type 460 3 60 ICN

CONDUCTOR TYPE

Bridge Cable Track
Trolley Cable Track

CONTROLS

Method of Control Combination of Automation/Semi Automatic/manual - Through Integrated Control Network (ICN)

Location of Control Facilit Control Room HMI/ (OMA) Controller
Type of Control Enclosure NEMA 1 for Motor Control Center
Main Hoist ICN, flux vector drive 0-25 ft/min
Auxiliary Hoist N/A
Bridge ICN, variable frequency drive 0-25 ft/min
Trolley ICN, variable frequency drive 0-25 ft/mIn

MATERIALS
Item Material Grade/Type

N/A N/A N/A

N/A N/A N/A

ELECTRICAL REQUIREMENTS
Item HP HP HP HP
Motor Main Hoist 20 Aux. Hoist N/A IBridge (4)1.75 ITrolley (2)1 75

Special Wiring Conditions or Codes INational Electrical Code
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Data Sheet No
Mechanical Handling Data Sheet 24590-LAW-MOD-LPH-00003

Top Running, Double Girder Plant Item No. Rev
24590-LAW-MJ-LPH-CRN-00002 5

MAINTENANCE REQUIREMENTS

Retrieval Crane must be retrievable including hoist, bridge drive, and trolley dnve Grapple sequence requires a lower-raise-lower to release
Decontamination lCranes shall be decontaminated by hands on contact.

ADDITIONAL REQUIREMENTS
1. Two crane mounted cameras capable of pan, zoom and tilt. One camera mounted as close to each end truck as possible. (Buyer supplied).
2. Four crane mounted lights mounted to underside of bridge beam - capable of 40-60 foot candle at7.5 ft from floor level
3. Room maximum operational temp is 113 degrees F. Peak temperature may be as high as 130 degrees F.
4. Deleted
5. Hoist shall have a load cell, as shown in 24590-LAW-M7-LPH-00001004.
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Data Sheet No

Mechanical Handling Data Sheet 24590-LAW-MOD-LPH-00003
Top Running, Double Girder Plant Item No. Rev

24590-LAW-MJ-LPH-CRN-00002 I

THIS DRAWING PROVIDES BASIC OUTLINES, DESIGN OBJECTIVES, AND BOUNDING DIMENSIONS TO CONTRACTED DESIGN OR FABRICATION SUPPLIER(S) AND

SHALL NOT BE USED TO CONFIRM THE AS BUILT WTP STRUCTURE, SYSTEM OR COMPONENT IDENTIFIED HEREIN. SEE VENDOR INFORMATION FOR FINAL

CONFIGURATION PROVIDED IN CONFORMANCE TO PURCHASE ORDER 24590-CM-POA-MJKG-00003.
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.7

Low Activity Waste Building
Specifications

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing/Document Number Description

24590-LAW-3PS-PFOO-TPOO1, Rev 0 Engineering Specification for Shop
Fabrication of LAW Melter Piping and
Components

24590-LAW-3PS-RLD-TOO01, Rev 1 Engineering Specification for
Centrifugal Canned Motor Pumps to be
Located In-Bulge

24590-QL-HC4-WOOO-0001 1-03-00590, Engineering Specification - LAW ADS
Rev OOA Pump Procurement Specification
24590-WTP-3PS-MPCO-T0008, Rev 1 Engineering Specification for Vessel-

Mounted Vertical Transfer Pumps-LAW
Facility

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000 1,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.7-1
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24590-LAW-3PS-RLD-TOO01, Rev. 1
Canned Motor Pumps In-Bulge

TECHNICAL SPECIFICATION
FOR

CENTRIFUGAL CANNED MOTOR PUMPS
LOCATED IN-BULGE

Scope

1.1 Project Description and Location

The River Protection Project -Waste Treatment and Immobilization Plant (RPP-WTP) is a
complex of waste treatment facilities where the U.S. Department of Energy (DOE)
Hanford Site tank waste will be put into stable glass form. The WTP Contractor will
design, build and startup the RPP-WTP pretreatment and vitrification facilities for the DOE
Office of River Protection (ORP). The waste treatment facilities will pretreat and
immobilize the low activity waste (LAW) and high level waste (HLW) currently stored in
underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the
Columbia River, north of the city of Richland, Washington. The RPP-WTP Facility will be
constructed at the east-end of the 200 East Area of the Hanford Site. The Counties of
Benton, Franklin and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

Design, furnish materials, fabricate, assemble, test and deliver the centrifugal canned motor

pumps and accessories in accordance with this specification, including:

1.2.1 Centrifugal canned motor pumps, each complete with electric motor and
accessories specified on individual Pump Data Sheets and in this Specification.

1.2.2 Services of an installation supervisor when required.

1.2.3 One lot of any special tools required for installation and maintenance.

1.2.4 One lot of startup and commissioning spare parts, and list of recommended spare
parts.

1.2.5 Installation, Operation and Maintenance Manuals.

1.2.6 Each pump and motor assembly shall include all components and
accessories fully assembled, aligned, piped and wired, requiring only connecting
to Buyer's pipe, electrical and control systems.

1.3 Work by Others

1.3.1 Material unloading and storage at jobsite

1.3.2 Installation labor

April 11, 2002
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24590-LAW-3PS-RLD-TOO01, Rev. 1
Canned Motor Pumps In-Bulge

1.3.3 Interconnecting pipework external to the equipment

1.3.4 Electric power supply

1.3.5 Wiring external to the pump and driver

1.3.6 Motor starters.

1.4 Definitions and Abbreviations

1.4.1 Definitions - See API-610 and:

Bulge A fabricated steel, floor mounted enclosure to house items, such as pumps and
valves, which is located adjacent to a room that contains radioactive material.
Top covers will be removable to permit access to equipment.

Important to Safety (ITS) Project classification of Structures, Systems and
Components (SSCs) based on their importance to safety controlling normal
radiographic/chemical releases, accident prevention and mitigation. ITS safety
classifications are 1) Safety Design Class (SDC), 2) Safety Design Significant
(SDS), 3) Other SSCs and 4) Commercial Grade SSCs.

SDC Safety Design Class SSCs includes those that, by performing their specified
safety function, prevent workers or the maximally exposed member of the public
from receiving a radiological exposure that exceeds the accident exposure
standards defined in the Safety Requirements Document. SDC also applies to
those features that, by functioning, prevent the worker or maximally exposed
member of the public from receiving a chemical exposure that exceeds the
Emergency Response Planning Guidelines (ERPG)-2 (AIHA 1988) chemical
release standard. Those features credited for the prevention of a criticality event
are also designated as SDC.

SDS Safety classification for Important to Safety SSCs needed to achieve
compliance with the radiological or chemical exposure standards for the
public and workers during normal operation; and SSCs that can, if they fail or
malfunction, place frequent demands on or adversely affect the function of SDC
SSCs.

Other SSCs Those SSCs that are neither SDC nor SDS.

QL-1 SDC items. This level is based on the safety classification identified in the
Standard Identification Process Database (SIPD).

QL-2 SDS items. This level is based on the safety classification identified in the SIPD.
QL-2 shall also be used to identify other items and activities for which Nuclear
Quality Assurance (NQA)-l (1989) compliance is required.

QL-3 Quality Level 3 based on Immobilized High Level Waste (IHLW) Acceptance
Items and Activity List for IHLW product quality-affecting items and associated
services that affect the functionality of an SSC item that is not designated as SDC
or SDS.

April 11, 2002
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24590-LAW-3PS-RLD-T0001, Rev. 1
Canned Motor Pumps In-Bulge

Non-Quality Related Remaining SSC items and associated services (those that are not
designated as SDC or SDS) that are manufactured using standard commercial
practices. For designed items, quality requirements will be defined in applicable
design documents.

Seismic Category RPP-WTP Project's seismic classifications of SSCs based on their
safety function. Seismic Categories are I (SC-I), II (SC-II), III (SC-III),
IV (SC-IV) and V (SC-V).

SC-I SSC important to safety and which has a seismic safety function.

SC-II SSC important to safety, whose failure during a seismic event could
prevent a Seismic Category I SSC from performing its seismic safety
function.

SC-III (a) SSC important to safety, but without seismic safety function.
(b) SSC not important to safety, but has an inventory of radioactive or
hazardous material in an amount less than an important-to-safety
significant quantity.

SC-IV SSC not important to safety and without an inventory of radioactive or
hazardous material, but requiring seismic protection.

SC-V SSC not important to safety and does not require seismic design.

1.4.2 Abbreviations of Organizations

ABMA American Bearing Manufacturers Association
AGMA American Gear Manufacturers Association
ANSI American National Standards Institute
API American Petroleum Institute
ASME American Society of Mechanical Engineers
ASNT American Society of Nondestructive Testing
ASTM American Society for Testing and Materials
HI Hydraulics Institute
ISO International Organization for Standardization
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

1.5 Safety/Quality Classifications

Safety Classification, Quality Level and Seismic Category, if any, of each pump described
in this specification will be on the individual Pump Data Sheets, included in Section 2 of
the Material Requisition.

April 11, 2002
Page 3



24590-LAW-3PS-RLD-TOO01, Rev. 1
Canned Motor Pumps In-Bulge

2 Applicable Documents

2.1 Codes and Industry Standards

2.1.1 API-610, Centrifugal Pumps for Petroleum, Heavy Duty Chemical and
Eighth Edition Gas Industry Service. (See its Appendix A for additional

Referenced Publications and International Standards)

2.1.2 ASNT SNT-TC-IA, Recommended Practice (including Non-Destructive
August 1984 Examination [NDE] personnel certification)

2.1.3 NEMA MG 1-98 Motors and Generators

2.2 Engineering Standards

2.2.1 24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality
Assurance Program Requirements

2.2.2 24590-WTP-3PS-GOOO-T0002, Specification for Positive Material
Identification (PMI)

2.2.3 24590-WTP-3PS-GOOO-T0003, RPP-WTP General Specification for Packaging,
Shipping, Handling and Storage Requirements

2.3 Reference Documents/Drawings

2.3.1 24590-LAW-MX-RLD-00001001, General Arrangement LAW-RLD C3/C5
Pump Bulge RLD-BULGE-00001

2.3.2 24590-LAW-MX-RLD-0000 1002, Piping Assembly LAW-RLD C3/C5 Pump
Bulge RLD-BULGE-00001

3 Design Requirements

3.1 Basic Function

3.1.1 These centrifugal canned motor pumps will be located in a bulge in the Low
Activity Waste Facility. They will transfer liquid to meet conditions as shown on
the Pump Data Sheets.

3.1.2 The pumps shall have design refinements to extend the normal time between
maintenance, and to allow removal of the canned motor/pump rotating element
assemblies using semi-remote handling devices. Bidders shall include
descriptions and sketches, as appropriate, of these design refinements in the
proposal.

April 11, 2002
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Canned Motor Pumps In-Bulge

3.2 Performance

See the individual Pump Data Sheets.

3.3 Design Conditions

3.3.1 See the individual Pump Data Sheets.

3.3.2 These pumps will be designed to be mounted in a vertical position with the
suction and discharge connections butt-welded to the piping. The bolts
connecting the back cover to the pump casing shall be designed to permit
removal from some distance above with a specially designed tool(s) to be
furnished by the Supplier.

3.3.3 The equipment and appurtenances will be used in a plant that has a design life of
40 years. The design objective for these canned motor pumps shall also be based
on a 40 year life. If the design life can not be met, the maintenance items shall be
easily accessible once the motor and rotating element have been removed from
the case.

3.3.4 All components of the pump and motor shall be self-draining. Pockets or voids
that could entrain process fluid are not allowed.

3.3.5 The canned motor pumps shall be manufactured so that oil is not used for
lubricant or cooling purposes. The motor windings shall be potted to reduce size
as much as possible.

3.3.6 The Supplier shall include recommendations for safety monitoring devices, such
as bearing wear detection and motor winding thermostats, to help avoid
unexpected outages.

3.3.7 The pumps shall meet API Standard 610 as much as possible. Paragraphs
which do not match the type of pump and/or required modifications, will not
apply. The following Purchaser modifications to API 610, using the paragraph
numbers found in API-610, apply:

API 610 Paragraph No.
1.1.1 This specification covers the minimum requirements for centrifugal pumps designed in

accordance with API 610, Eighth Edition, "Centrifugal Pumps for Petroleum, Heavy Duty
Chemical, and Gas Industry Services" as modified by this section. The paragraph numbers in this
section correspond to those in API 610 and each of the paragraphs denotes an "Addition",
"Decision" or "Modification" to the API requirements. Bulleted items not addressed in this
specification shall have the decisions noted on the individual pump data sheets.

1.2.2 (Decision) Dimensions shall be U.S. Standard.

1.3 Conflicting Requirements (Modification)

In case of conflict between this specification and other referenced documents, the following order

of precedence shall govern:

April 11, 2002
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Canned Motor Pumps In-Bulge

" Purchase Order
" Data Sheets
" This Specification
* API 610
* Other referenced specifications and standards

2.1.9 (Decision) Pump Suction Specific Speed (S) shall not exceed 12,000 (calculated using
rotative speed in rev/min, BEP flow at the maximum diameter impeller in GPM and NPSH in
feet). Pumps offered with suction specific speeds > 12,000 may be accepted subject to
purchaser's written approval.

2.1.11 (Addition) Pumps for parallel operation shall have equal head rise (within ±1% as measured
on the performance test) to shutoff.

2.1.14 (Addition) Noise level shall not exceed 85 dBA measured 3 ft from the edge of the baseplate.

2.1.29 (Decision) Pumps and auxiliaries shall be suitable for outdoor installation in the climatic zone
specified on the data sheets.

2.2.4 (Modification) The maximum allowable working pressure shall apply to all parts referred to in
the definition of "pressure casing" (See API paragraph 1.4.40), except for double-casing
pumps. Components and sections of double-casing pumps which are normally subjected to
suction pressure shall be designed to permit, as a minimum, a hydrostatic test pressure equal to
the casing maximum allowable working pressure.

2.3.2.1 (Modification) A41 pwMs, exeept dcuble easing designs, shall have sueticn and diseharg:
flanges ef equal mting. The pumps shall have weld ends at suction and discharge suitable to be
butt welded to Purchaser's suction and discharge piping.

2.3.3.3 (Decision) Cylindrical threads shall not be used.

2.3.3.10 (Addition) Casings shall be provided with flanged vents and drains. Flanges shall be the same
rating as the pump discharge nozzle capability.

2.3.3.11 (Decision) Pressure gauge connections shall not be provided.

2.6.4.1 (Addition) The wear ring running clearance (adjusted for temperature) and diameter, shall be
provided for each service. Pump efficiencies shall be based on the corrected clearances.

3.2.12 (Addition) Coupling guards are not used due to canned motor, close-coupled design.

3.3.3 (Addition) Centers of the mounting pads shall be at the correct relative elevation with 0.002
inch per foot of separation between the pads. Each pad shall be machined flat to within 0.002
inch total variation across the surfaces. NOT APPLICABLE

3.3.4 (Modification) Pump pads are not to be machined to allow for the installation of shims. Pump
feet will not be shimmed. NOT APPLICABLE

3.3.14 (Addition) Transverse alignment positioning jackscrews shall be provided for all components,
except the pump. NOT APPLICABLE
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3.3.21 (New) To insure that final alignment can be achieved in the field, the equipment manufacturer
shall align the pump and driver to within 0.010 inch parallel offset and 0.002 inch/inch angular
in the shop. The bolts shall be centered in their holes after the preliminary alignment.
Undercutting of hold-down bolts is not acceptable. NOT APPLICABLE

Note : Hold down bolts shall not be bolt bound after final alignment in the field. The hold-
down bolt shall be reasonably centered, based on visual inspection after the final field
alignment.

4.2.3.3 (New) The following in process items shall be verified by the Supplier Quality Representative:
NOT APPLICABLE

a. Flatness of the mounting feet at the machining process
b. Initial alignment of the drive train
c. Vertical NEMA frame motors with thrust bearings comply with paragraph 3.1.8 of API-610
d. Shaft runout of horizontal motors

4.3.2.la (Modification) Double-casing pumps and other special-design pumps, as approved by the
purchaser, may be segmentally tested at the appropriate section pressure. Segmental hydro
testing of horizontal multistage pumps is not acceptable. Hydrostatic testing, whether on a
component basis or assembled pump, shall be done after all machining and welding (such as
piping connections, drain, vents, seal welding) has been completed. NOT APPLICABLE

4.3.4.1.1 (Addition) NPSHR test shall be performed if the NPSH required by the pump differs from the
specified available NPSH by 3 feet or less. The NPSH test will be a vacuum tank suppression
test unless a suction valve throttling test has been approved by the purchaser.

SECTION 6 - SUPPLIER'S DATA The requirements of Section 3 of the Material Requisition shall be
applicable in addition to the API-610 requirements.

END OF COMMENTS TO API-6 10.

3.4 Environmental Conditions

3.4.1 See individual Pump Data Sheets.

3.4.2 When noted on the Data Sheets, motors will require radiation shielding. It is
preferred that this be designed and furnished by the motor Supplier so they
consider motor cooling air flow.

3.4.3 When noted on the Data Sheets, all bearings may require special radiation
resistant lubricants.

3.4.4 When noted on the Data Sheets, the seal elastomer components shall use high
radiation-tolerance materials.

3.5 Mechanical Requirements

3.5.1 See individual Pump Data Sheets.
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3.5.2 If an external clean water supply is required to avoid problems due to the pumped
liquid, ie. slurry content, or cooling, the Supplier shall advise the expected
minimum flow and pressure required.

3.6 Loading

3.6.1 Suction and Discharge pipe ends, which will be butt welded to Project piping,
shall meet the API 610 load capability requirements.

3.6.2 After initial installation, the motor and the pump rotating element will be
removed through an opening in the bulge. Any maintenance tools, or devices
shall be provided by the Supplier, and must be designed to allow for removal of
the motor and rotating element from above.

3.6.3 See the individual Pump Data Sheets for Seismic Classification, if any.

3.7 Electrical Requirements

3.7.1 See individual Motor Data Sheets.

3.7.2 Electric motors shall meet the requirements of NEMA MG 1-98, Motors and
Generators.

3.7.3 Motors shall be furnished with 30 foot long power cable to facilitate power
hookup. The power cable shall be three (3) wire, No. 12 size plus ground wire,
with standard insulation. The motor power leads shall be tagged with line phase
designations to permit for proper motor and pump rotation.

3.8 Instrumentation and Control Requirements

See individual Pump Data Sheets.

3.9 Accessibility and Maintenance

3.9.1 These pumps will require semi-remote removal capability, and the following
modifications must be furnished with clear information on how to perform
maintenance:

3.9.1.1 Bolts holding the back cover to the pump casing shall be removable
with a tool(s) used through a removable cover plate on top of the bulge.

3.9.1.2 Any other electrical / cooling liquid connections shall be removable from
outside the bulge with manually handled tools.

3.9.1.3 Lifting eye(s) / lugs to be used by the maintenance crane to lift the
canned motor and pump rotating element must be easily accessible
and take into account balance points to prevent swinging of the unit.

3.9.2 As the pumps may not operate for some period of time after installation, the
Supplier shall provide clear pre-operation maintenance and preservation
instructions to keep the equipment like-new.
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4 Materials

4.1 Construction

See individual Pump Data Sheets for materials of construction.

4.2 Prohibited Materials

Bronze, copper, lead, zinc, tin, antimony, cadmium, or other low melting point metals,
their alloys, or materials containing such metals as their basic constituents, or molybdenum
and halogens, shall not be used in direct contact with stainless steel, with the exception of
oil impregnated bronze bearings. This prohibition applies to the use of tools, fixtures,
paints, coatings and sealing compounds , and any other equipment or materials used by the
Supplier in handling, assembly and storage of stainless steel parts or components.

4.3 Special Requirements

See individual Pump Data Sheets. Note the requirement in Specification for Positive
Material Identification of casings of 316 SS and better.

4.4 Storage of Special Materials (e.g., stainless steel) prior to work

The Supplier shall advise any special storage and preservation requirements.

5 Fabrication

5.1 Welding

5.1.1 Welding and weld repairs shall follow requirements of API-6 10.

5.1.2 Weld repair records shall be available for shop inspection and be submitted with
documentation package.

5.1.3 Weld procedures and procedure qualification records shall be submitted to Buyer
for review and acceptance prior to start of fabrication.

5.2 Assembly

No special comments.

5.2 Heat Treatment

Heat treatment shall be conducted as required by Supplier and/or welding procedures.

5.4 Other Processes (as required)

No special comments.
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6 Tests and Inspections

6.1 Personnel Qualifications

Qualification of Supplier's inspection and test personnel shall be verified.

6.2 Non-Destructive Examinations

Personnel performing non-destructive examinations or reviewing such test results shall be
certified to ASNT Standard SNT-TC-1A.

6.3 Shop Tests

6.3.1 Supplier shall conduct and be responsible for all shop tests listed in the individual
Pump Data Sheets, API-6 10 and other applicable standards and reference
documents.

6.3.2 Supplier shall furnish all facilities necessary for the performance of such tests.
In the event Supplier's own facilities are not suitable for such tests, Supplier shall
advise Buyer and obtain permission for using alternative facilities.

6.4 Site Tests

Buyer's startup personnel will run field performance tests after installation. Buyer may
request Supplier's assistance during startup. Supplier shall be responsible for after-
installation performance of the pumps.

7 Preparation for Shipment

See instructions in the Material Requisition, Section 7 and General Specification for Packaging,
Shipping, Handling and Storage.

7.1 Cleanliness

Remove all dirt, oil, grease, loose mill scale, weld spatter and other foreign matter from all
surfaces, with special attention to surfaces to be painted in accordance with Buyer's
cleaning and coating procedures.

7.2 Painting

After visual examination, all exposed surfaces, except if stainless steel, shall be primed and
coated in accordance with Buyer's cleaning and coating procedures. Supplier shall submit
their conforming procedures as part of the documentation package. Color shall be advised
later.

7.3 Tagging

See Paragraph 2.12 of API-610.
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7.4 Packaging

See Material Requisition, Section 7, and General Specification for Packaging, Shipping,

Handling and Storage.

7.5 Documentation

See API 610 and Material Requisition, Section 3.

7.6 Shipping Instructions

See Material Requisition, Section 7.

8 Quality Assurance

See Material Requisition, Section 9.

8.1 QA requirements specific to item(s) or service

8.1.1 The Supplier Quality Assurance Program (QAP) Requirements are included in

Reference Document 2.2.1.

8.1.2 Supplier's QAP Manual shall be submitted to Buyer for review in accordance

with Reference 2.2.1.

8.2 Program QA elements

Supplier's Quality Assurance Program, as a minimum, shall contain the requirements

detailed in the Material Requisition.

9 Configuration Management

Equipment and/or components covered by this specification are identified with Plant Item

(equipment tag) Numbers as given on the individual Data Sheets. Each item to be tagged per

Section 7.3.

10 Documentation and Submittals

See Section 3 of the Material Requisition, which includes Forms G-3 21 -E and G-3 21-V with their

associated instructions, for the required documents and submittals.

April 11, 2002
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1. SCOPE

1.1. Project Description and Location

The River Protection Project-Waste Treatment Plant (RPP-WTP) is a facility located on
the Department of Energy's Hanford Reservation in southeast Washington State. The
facility's purpose is to vitrify radioactive tank waste for permanent disposal.

1.2. Equipment, Material, and Services Required

1.2.1. The purpose of this specification is to provide information for the Vendor to
fabricate the Air Displacement Slurry (ADS) pump for the LAW melter feed
system. This specification, used along with the attached design drawings, will
provide all necessary information for the Vendor to procure all required
materials, fabricate parts and provide assemblies. Guidance will be given for
non-vendor specific materials such as fasteners and piping.

1.2.2. The Vendor is not responsible for the design of these components.

1.2.3. This specification covers the supply of materials, fabrication, inspection,
assembly, disassembly, packing, and delivery to the site.

1.2.4. The Vendor shall be responsible to perform all activities necessary to provide
a complete product as specified herein and in the design drawings. If any
information contained on the drawings or other contractual documents
conflicts with the information contained in this specification, then it must be
resolved with the Buyer in writing before commencing work.

1.2.5. The quantity of assemblies shall be identified on the purchase order.

1.2.6. The Vendor may subcontract any portion of the fabrication, manufacturing, or
inspections provided it meets the quality assurance requirements of this
specification.

1.2.7. The Vendor shall provide any special tools required for assembly,
disassembly and reassembly of the components. The latest revision of the
drawings shall be listed and controlled by the Buyer documents.

1.3. Work by Others

Vendor's responsibility will terminate with shipment of the assemblies, unless
otherwise specified.
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1.4. Definitions

LAW Melter
Vitrification

Buyer
Vendor

ADS

Low Active Waste Melter
The process of joining a waste stream with glass formers at high
temperature to produce a stable waste form.
Bechtel National, Inc.
Company selected by Buyer to fabricate the LAW melter
components.
Air Displacement Slurry

2. REFERENCES

2.1. Codes

The items covered by this specification shall be fabricated in accordance with this
specification, the codes and standards listed below and the drawings. The applicable
edition of each code and standard shall be the edition in effect at the time of contract.
Vendor shall submit a list of codes and standards including year of edition four weeks
after contract award.

2.1.1. ASME Boiler and Pressure Vessel Code, Section II, Material Specification.

2.1.2. ASME Boiler and Pressure Vessel Code, Section V, Nondestructive
Examination.

2.1.3. ASME Boiler and Pressure Vessel Code, Section VIII, Design & Fabrication
of Pressure Vessels.

2.1.4. ASME Boiler and Pressure Vessel Code, Section IX, Qualification Standard
For Welding and Brazing Procedures, Welders, Brazers, and Welding and
Brazing Operators.

2.1.5. ASME B31.3-1996, Process Piping.

2.2. Industry Standards

2.2.1. SSPC-SP NO. 10 NACE NO.2, Joint Surface Preparation Standard Near-
White Blast Cleaning.

2.2.2. ANSI/ASME B46.1, Surface Texture.

2.2.3. ANSI/ASME Y14.5M.
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2.2.4. AWS A2.4, Symbols for Welding and Nondestructive Testing.

2.2.5. AWS A3.0, Standard Welding Terms and Definitions.

2.2.6. ASTM A-380, Standard Practice for Cleaning, Descaling, and Passivation of
Stainless Steel Parts, Equipment, and Systems.

2.2.7. AWS D1.6, Structural Welding Code, Stainless Steel, 1999.

2.3. Engineering Standards

N/A

2.4. Reference Documents/Drawings

2.4.1. 24590-WTP-3PS-NWOO-T0002, Chemical Requirements for Materials Used
in Contact with Austenitic Stainless Steel and Nickel-Based Alloys

3. DESIGN REQUIREMENTS
N/A

4. MATERIALS

4.1. Construction

4.1.1. All materials shall be as specified on the relevant drawings and purchased by
the Vendor. Any proposed substitutes or concessions shall be agreed to by the
Buyer prior to procurement or incorporation into the work. Materials shall be
standard products of established manufacturers who have produced the type
specified.

4.1.2. Certified Material Test Reports (CMTRs) will be provided to the Vendor for
all Buyer Furnished Materials. The test reports will certify that the materials
conform to the applicable specification.

4.1.3. Layout and Record Keeping of Buyer Furnished Materials:

4.1.3.1. The Vendor shall keep a record of Buyer Furnished Materials used in
fabricating components.
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4.1.3.2. The Buyer will supply layout drawings for each supplied item, if
uncut plate is supplied.

4.1.3.3. Surplus from the Buyer Furnished Materials shall be returned to the
Buyer after completion of the job.

4.1.4. If no references are made in the drawings, provide all materials to complete
the work.

4.1.5. All materials provided by the Vendor shall be new and free of defects or
mechanical damage.

4.1.6. The Vendor shall submit Certified Material Test Reports (CMTRs) for the
following items and shall certify that the test results and materials conform to
the applicable specification.

* All base materials.

* All weld filler materials.

4.1.7. Traceability must be maintained to assure material compatibility.

4.1.8. The Vendor shall submit Certificates of Compliance (COC) certifying that the
materials conform to the applicable specification.

4.1.9. Carbon steel materials may be cut by thermal or mechanical means. Stainless
steel and similar corrosion resistance materials not suitable for standard
thermal cutting means may be cut by plasma arc, water jet, laser, mechanical,
or equivalent methods. All flame cut and rough edges shall be dressed by
grinding or other mechanical methods to remove oxidized materials, burrs,
scale, and other impurities that could affect weld quality or subsequent
manufacturing operations and/or painting. Stainless steel tooling shall be new
or not have been used on carbon steel.

4.1.10. The limits of size and form, including surface texture requirements, of mill
stock material (plate, sheet, pipe, tube, etc.) shall, either directly or indirectly,
be in accordance with the national standards identified on the drawings.
Where stock materials are specified without condition, finish, or temper, the
Vendor shall select a commercial grade that is readily available.

4.1.11. Vendor shall submit shop detail drawings for review and approval.
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4.2. Prohibited Materials

4.2.1. Materials used in contact with Austenitic stainless steel and nickel-based
alloys shall meet the requirements of 24590-WTP-3PS-NW00-T0002, Ref.
2.4.1.

4.3. Special Requirements

N/A

4.4. Storage of Special Materials Prior to Work

4.4.1. The Vendor shall handle and store materials indoors in a locked controlled
area to prevent misappropriation and damage or deterioration of the materials.
The Vendor shall protect shipping tags and other identifying objects on
delivered material for establishing identification and traceability. Heat
numbers removed by cutting material shall be transferred to the unused
material to maintain traceability.

5. FABRICATION

5.1. Welding

5.1.1. The Vendor shall identify each weld with a unique weld number, providing
the following information. In addition the Vendor shall provide weld map
format for Buyer approval. A system of control such as "weld travelers" or
packages shall be established by the Vendor to control welding activities.

* Purchase Order number

* Weld number

* Welder's name

* Filler metal heat number

* Weld and NDE symbols

* Applicable weld procedure

* Applicable weld inspection procedure(s)

5.1.2. Weld inspection to include:

* Inspector's name

* Accept/Reject statement
0 Non-conforming conditions, if any
* Date of Inspection
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5.1.3. Welders, Welding Procedure Specifications (WPS) and Procedure
Qualification Records (PQR), Qualification of Base Metal, Welding,
Inspection, and Inspection Personnel shall be in accordance with AWS D1.6
or ASME BPVC, Section IX. The Vendor shall submit Welding Procedure
Specifications and Procedure Qualification Records for Buyer approval.

5.1.4. The Vendor shall be responsible for all welds meeting the requirements of the
applicable code, including proper filler metal selection.

5.1.4.1. All structural welds shall be in accordance with AWS Dl.6.

5.1.4.2. All pipe welds shall be in accordance with ASME B31.3.

5.1.5. The Vendor shall also have available for review Welder Qualification Records
for all welders who will perform welding.

5.1.6. The Vendor shall maintain a record of welds employed at each weld joint, the
filler metal heat number and applicable WPS utilized on a weld map, and
include in Vendor's data package.

5.1.7. The Vendor shall be responsible for conducting the examination and tests
required to qualify the performance of the welders and welding operations and
procedures. Welding machines and welding operators shall be currently
certified before welding.

5.1.8. Vendor shall use controlled welding techniques to meet final product
dimensions and tolerances as provided in the drawings.

5.1.9. Welders shall be requalified when the Buyer determines their work does not
meet the performance qualification requirements. Requalification tests shall
be the Vendor's responsibility. Welders failing a requalification test shall be
removed from work under this specification.

5.1.10. Weld joint symbols shall be interpreted in accordance with AWS A2.4 and
AWS A3.0.

5.1.11. Temporary tack-welded attachments: All areas of material where temporary
welded attachments have been removed shall be repaired with weld overlay,
ground flush, and penetrant inspected to the same acceptance criteria as for
VT on welds.

5.2. Assembly
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5.2.1. The Vendor shall submit the fabrication plan for Buyer approval. As a
minimum the Vendor's fabrication plan shall include the following
information.

* Purchase order number
* Sequence of Operation
" Fabrication Techniques

* In-process Inspection

* Handling Techniques

5.2.2. A suggested assembly procedure has been provided as Attachment 1 that has
been used to fabricate previous ADS pumps. The Vendor should use this as a
basis for the fabrication plan listed in 5.2.1 above.

5.2.3. The Vendor shall inform the Buyer if any aspect of the drawing or
specification content is incorrect, or if the application could have an adverse
effect on ADS pump life or reliability.

5.2.4. Controls are to be exercised during all stages of fabrication to minimize
exposure of stainless steel to contaminants and in particular any chlorides that
might cause stress-corrosive cracking. Chloride and halide bearing
compounds shall be avoided, however, if used, they must be completely
removed by thorough cleaning.

5.2.5. All materials used shall be assembled in a clean condition and provisions to
maintain this condition shall be outlined as a part of the fabrication plan.

5.2.6. The Vendor shall assemble components of the ADS pump at the factory. The
Vendor shall ship the components to the Hanford site in approved shipping
containers.

5.2.7. When equipment must be disassembled into multiple pieces for shipment, the
components shall be initially assembled at the Vendor's shop to ensure
compatibility. As many components as possible should be fit checked at the
Vendor's location first to assure that potential interference and fit up problems
are resolved prior to shipment. All items that have been disassembled for
shipment should be clearly labeled and tagged.

5.2.8. Where sub-assemblies erected at the shop have to be dismantled for transport
to site, then the fasteners holding them together shall be inspected. Fasteners
exhibiting distortion, galling, permanent set, or other damage shall, at the
discretion of the Buyer, be replaced.
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5.2.9. Fasteners shall be tightened in accordance with the torque values in the

following table titled "Schedule of Un-Lubricated Bolt Torque" unless

otherwise stated on the drawings. ACME nuts and studs shall be lubricated

with Bostik Pure Nickel Never-Seeze, Nuclear Grade unless otherwise

approved by the Buyer. Torque values for this application are per the drawing

requirement. Anti galling compound shall be applied to mating stainless steel

threads prior to assembly.
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Schedule of Un-Lubricated Bolt Torque

Tensile Stress Area
(in2)

50% Yield Load

'/4 20 UNC 0.0318 1288 5

3/8 16 UNC 0.0775 3137 20

V2 13 UNC 0.1418 5744 48
5/8 11 UNC 0.2259 9148 95

4 10 UNC 0.3343 13539 169
1 8 UNC 0.6054 24520 409

1-1/8 7 UNC 0.7629 30897 579

1-1/4 7 UNC 0.9686 39229 817

Yield Strength 81000 PSI Nut Factor - 0.2

Size Thds/In Tensile Stress Area 50% Yield Load Torque (ft-lbs)
(in2) (lbs.)

V 20 UNC 0.0318 477 2
3/8 16 UNC 0.0776 1162 7

2 13 UNC 0.1418 2127 18
5/8 11 UNC 0.2259 3388 35
3 10 UNC 0.3343 5014 63
1 8 UNC 0.6054 9082 151

1-1/8 7 UNC 0.7629 11443 215
1-1/4 7 UNC 0.9686 14529 303

Yield Strength 30000 PSI, Nut Factor -0.2

Size Thds/In Tensile Stress Area 50% Yield Load Torque (ft-lbs)
(in2) (lbs.)

20 UNC 0.0318 2385 10
3/8 16 UNC 0.-0775 5809 36

V2 13 UNC 0. 1418 10637 89
5/8 11 UNC 0.2259 16942 176

4 10 UNC 0.3343 25072 313
1 8 UNC 0.6054 45408 757

1-1/8 7 UNC 0.7629 57216 1073
1-1/4 7 JNC 0.9686 72646 1513

Yield Strength 150000 PSI, Nut Factor -0.2

Torque (ft-lbs)Size Thds/In
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5.3. Fabrication Hold Points

5.3.1. The Vendor shall provide necessary access to facilities, equipment, records,
and personnel to allow performance of required Buyer
verifications/inspections. Accomplishment of Buyer source
verifications/inspections does not indicate Buyer's final acceptance of the
supplied item.

5.4. Heat Treatment

5.4.1. The Vendor shall develop and implement a procedure for heat treatment.

5.4.2. The following components listed in WTP-M-13505 shall be heat treated per
AMS 5670:

5.4.2.1. Item 12, nipple

5.4.2.2. Iteml4, poppet

5.4.2.3. Item 21, rocker arm

5.4.2.4. Item 22, pivot pin

5.4.2.5. Item 23, lift rod pin

5.4.2.6. Item 33, housing

5.4.2.7. Item 36, lift rod assembly comprising of upper and lower lift rods

5.4.3. The heat treatment process shall include solution annealing at an initial
temperature of 1,800 degrees Fahrenheit, held at 1,350 degrees Fahrenheit for
8 hours and furnace cooled to 1,150 degrees Fahrenheit for a total time of 18
hours.

5.4.4. The following components listed in WTP-M-13505 also shall be heat-treated.

5.4.4.1. Item 15, actuator magnet target

5.4.4.2. Item 20, lift rod magnet target A
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5.4.5. The heat treatment process shall include annealing in a wet hydrogen
atmosphere at a temperature of 1,550 to 1,600 degrees Fahrenheit for two to
four hours and cooled at a rate of 100 to 200 degrees Fahrenheit per hour
down to 1,000 degrees Fahrenheit and any rate thereafter.

5.4.6. The Vendor shall maintain heat treatment reports and furnace charts. These
shall be include the procedure used for heat treatment and annealing, serial
numbers of the temperature measuring devices used to control temperature,
and the name of the person responsible for heat treatment and annealing.

5.4.7. The Vendor shall include the heat treatment reports and furnace charts in the
documentation package.

5.5. Other Processes

5.5.1. Handling, Cleaning and Maintaining Cleanliness:

5.5.1.1. The Vendor shall submit the procedures for handling, cleaning, and
maintaining cleanliness throughout the entire course of this project.
Methods and precautions presented in ASTM A380 shall be followed
as applicable.

5.5.1.2. Surfaces of each component and its appurtenances shall be visually
examined for cleanliness in accordance with ASTM A380, Paragraph
7.2.1. Surfaces not readily accessible to visual examination may be
examined by other methods provided in Paragraph 7.2 of ASTM A380
subject to Buyer approval.

5.5.2. Painting:

5.5.2.1. The Vendor shall prepare a painting and inspection procedure for
Buyer review.

5.5.2.2. Surfaces shall be prepared for coating in accordance with SSPC-SP-10
and the coating manufacturer's recommendations.

5.5.2.3. Surface finish shall be inspected prior to painting to assure compliance
with SSPC-SP-10.
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5.5.3. Jigs, Fixtures and Special Tools:

5.5.3.1. Any special tools, jigs, fixtures, tapes, patterns, and tooling prepared
for fabrication of the components per this procurement specification
for guaranteeing interchangeability or facilitating quantity production
shall become the property of the Buyer.

5.5.3.2. The Vendor shall make available to the Buyer during installation and
commissioning of the LAW ADS pump, the jigs, fixtures, and special
tools used during fabrication and manufacturing of the components.

5.5.3.3. For certifications, implement provisions to ensure that all components
used or supplied are not counterfeit or of other suspect origin.

5.5.3.4. Materials and forms of fasteners shall comply with drawings. Any
substitutes shall be agreed upon with the Buyer prior to use.

5.5.4. Pipe Thread Sealant:

5.5.4.1. The Vendor shall submit the proposed pipe thread sealant, activator (if
necessary) and the applicable Material Safety Data Sheet (MSDS) for
each, to the Buyer for review prior to procuring materials.

5.5.4.2. Pipe thread sealant shall be as specified on drawing.

5.5.4.3. The Vendor shall be responsible for submitting materials with
properties that meet or exceed those specified. The Vendor shall be
responsible for using compatible systems and application methods that
are appropriate for the intended service.

5.5.4.4. Pipe thread sealant shall be used as required during assembly of parts
in accordance with manufacturer-recommended instructions.

5.5.4.5. All parts to be bonded shall be visually examined for cleanliness in
accordance with approved procedures. A report of the inspection
results shall be included in the documentation package.

5.5.4.6. Confirm compatibility of sealant with parts to be bonded
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5.5.4.7. If aqueous washing systems are used to clean the surfaces before
bonding, check for compatibility of washing solution with the
adhesive.

5.5.4.8. A determination shall be made as to whether the parts to be bonded are
made from an active or an inactive material.

5.5.4.9. Specific pipe thread sealants will react faster with active metals while
inactive metals will require the use of an activator.

5.5.4.10. If metal is unknown use activator. See pipe thread sealant
manufacturer technical data sheet for list of active and inactive metals.

5.5.4.11. Apply sealant to threads of parts to be bonded following directions for
use listed in pipe thread sealant technical data sheet.

6. TESTS AND INSPECTIONS

6.1. General Requirements:

6.1.1. Buyer's representative shall have reasonable access to Vendor's fabrication
facilities during normal working hours for source inspection, audit, or
surveillance to verify conformance to the specified requirements.

6.2. Personnel Qualifications

6.2.1. Test and inspection personnel qualifications shall be in accordance with
National Standards as shown herein.

6.2.2. NDE Personnel Certification: Nondestructive Examination (NDE) personnel
performing leak testing and liquid penetrate testing operations shall be
certified per the requirements of ASNT SNT-TC-lA. All test reports shall be
signed by personnel holding either Level I or Level III certifications that
either performed, or witnessed the test. A copy of the individual's current
certification(s) shall be provided.

6.3. Non-Destructive Examinations

6.3.1. Visual testing (VT): All welds will be visually inspected to check for absence
of cracks, fissures and other surface defects. The Vendor shall submit a VT
test procedure for review and approval.
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6.3.2. Liquid penetrant testing (PT): Liquid penetrant examination shall be
performed on welds as specified in the design drawings and in accordance
with ASME BPVC, Section V and accepted to criteria of ASME BPVC,
Section VIII, Appendix 8. The Vendor shall submit a PT test procedure for
review and approval.

6.4. Shop Tests

6.4.1. The Vendor shall conduct tests in accordance with written procedures
approved by the Buyer.

6.4.2. Established (standard/commercial manufacture) items such as fasteners,
gearboxes, actuators, and electric motors shall be inspected and tested against
manufacturers specifications and industry standards. It shall be supplied with
a Certificate of Conformance or test or type certification, unless specified
otherwise on drawings or in accompanying contractual documentation.

6.4.3. Prior to acceptance, equipment shall be inspected for leaks of Lubricant and
shall be rectified at source.

6.4.4. Hydrostatic Test

The " and Y2" pipes including the 6" pipe chamber (items WTP-M-13505-3, -4
and -2) shall be hydrostatically tested to 225 psi per Reference 2.1.5. This can
be accomplished by following the steps for hydrostatic test in Attachment 1.

6.4.5. Leak Test

The pump chamber and poppet seat shall be pressure leak tested with the poppet
in the lower most position. The test medium shall be potable water and shall be
supplied through the quick disconnect fitting to pressurize the chamber.
Pressure shall be 3 5-40 psig and held for a minimum of 10 minutes. Repeat test
3 times and average the leak rate. The acceptable leak rate shall be less than 2
gal/hr. If the leak rate is in excess of this value the Vendor shall consult with
Buyer to determine if there is a design or a manufacturing problem that needs
correction.

6.4.6. Functional Test

Functionally test the pump actuator assembly by activating the mechanism by
hand. All moving parts of the pump and actuator shall work smoothly without
binding.

6.4.7. Vertical Balance While Suspended



* Duratek PS-WTP-13500
Revision 2

LAW ADS Pump Procurement Specification Page 18 of 23

While suspended vertically by the main bail, the pump shall hang vertically
within 5 degrees as measured from the side of the upper tube assembly. The
Vendor shall consult with Buyer if counterweights or some other design change
is required to meet this requirement.

6.4.8. Load Test of Lifting Bails

Each lifting bail shall be load tested to 125% of the respective component's
assembled weight. The bail and connecting hardware shall show no signs of
plastic deformation. The Vendor shall consult with Buyer if design changes are
required to meet this requirement.

6.5. Site Tests

N/A

6.6. Interpretation of Requirements/Tolerances and Acceptance Criteria

6.6.1. Unless otherwise specifically stated in the detailed drawings, manufacturing
and fabrication tolerances for all equipment, accessories, and components
shall conform to ASME/ANSI Yl4.5M-1994.

6.6.2. Thickness tolerances shall conform to the requirements of the referenced
commercial standard. In the absence of such criteria, allowable thickness
shall be plus .010 inches, minus .005 inches or as defined on the drawings.

6.6.3. Finishes, thread classes, and edge provisions:

6.6.3.1. Unless otherwise noted, all machined surfaces shall be 125 rms or
better in accordance with ASME/ANSI B46. 1.

6.6.3.2. Sharp edges and burrs shall be removed from all components,
including manufactured assemblies.

6.6.3.3. Internal machined UNC threads shall be class 2B, unless otherwise
noted.

6.6.3.4. External machined UNC threads shall be class 2A, unless otherwise
noted.

6.6.3.5. All machined thread surface finishes shall be 63 or better in
accordance with ANSI B46.1. Burrs shall be removed from the
threads.
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6.6.4. Fabricated Components

6.6.4.1. Thickness tolerances shall conform to the requirements of the
referenced commercial standard applicable to the material being
fabricated. When plate thickness is specified herein or in the detailed
drawings, it shall be considered to mean minimum thickness.

6.7. Equipment Data Package

On completion of fabrication the Seller shall assemble an equipment data package,
which consists of all quality verification documents including but not limited to:

" Welding qualifications verification reports.
* Major repair verification reports (as required).
* Cleaning and coating verification reports.
* Heat-treating reports.
* Material test reports.
* Material certificates of compliance.
* Liquid penetrant examination and verification reports.
* Pressure test reports - hydrostatic and leak tests.
" Visual weld inspection reports.
" Mechanical test reports - functional test.
* Load testing reports

The data package shall be in a three ring binder and include an index of the information
contained within. Each pump shall have a separate data package assembled and
identified as such. The data package shall be shipped with the applicable pump.



*Duraek PS-WTP-13500
Revision 2

LAW ADS Pump Procurement Specification Page 20 of 23

7. ATTACHMENT

7.1. Suggested Assembly ADS Feed Pump

1. Fabricate lower tube assembly (WTP-M-13505-4). NDE and document welds.

2. Check ease of insertion of 34" feed pipe (WTP-M-13505-13) into socket on cover (WTP-
M-13505-6).

3. Weld lower tube assembly to cover. See View H on WTP-M-13500, sheet 3. NDE and
document weld.

4. Fabricate tube assembly (WTP-M-13505-3). NDE and document welds.

5. Insert tube assembly into lower tube assembly and ensure that Y4" feed pipe seats in socket
on cover assembly. Rotate tube assembly such that, in plan view, the centerline of the Y2"
vent pipe (WTP-M-13505-24) is centered between two bolt holes (any two) on the cover.
Scribe a line on the cover between these two bolt holes. Verify %" feed pipe is still seated
in cover socket before welding. Weld tube assembly to lower tube assembly. See View
H on WTP-M-1 3500, sheet 3. NDE and document weld.

Hydrostatic Test
6. Cut a 1/8" thick rubber disk gasket to 2 7/8" ID x 4 15/16" OD. Position on cover and

transfer bolt hole pattern to gasket. Cut 7/16" holes in gasket. Note: holes will cut through
the outer edge of the gasket; this is ok.

7. Cut a 12 gauge thick stainless steel disk to 4 1/8" OD.

8. Insert rubber gasket into recess in cover, followed by stainless steel disk. Install housing
(WTP-M- 13 505-33) onto cover and bolt together using studs, lock washers, flat washers
and nuts (WTP-M-13500-25, 26, 27 & 28). Uniformly torque in a cross pattern to 7 ft-lb.
Note that poppet (WTP-M-13505-14) and screen (WTP-M-13505-10) do not need to be
installed at this time.

9. Provide temporary supports for positioning the assembly on an angle with the 3/4" and Y2"
pipes as high as possible. The V2" pipe should be on top. Fit the %4" pipe for water inlet
and '/" pipe for air vent and pressure gauge.

10. Connect the pressure pump and fill with potable water through the I/" pipe. Continue until
all air escapes through the 1" pipe.

11. Install a calibrated 0-250 psig pressure gauge to the '/" pipe.
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12. Raise the pressure slowly to 225 psig. Hold the test pressure for at least 10 minutes and
view for any areas of deformation. After 10 minutes, visually examine all the pressure
containing welds for leaks. (See reference 2.1.5) Note: leaks around the gasket/disk area
are acceptable as long as the test pressure is maintained throughout the test duration.

13. Upon successful completion of the test (including retest after repairs, if applicable)
document the test results, disassemble and drain the assembly.

14. Fabricate upper tube assembly (WTP-M-13505-31). NDE and document welds.

15. Weld upper tube assembly to lower tube assembly. See elevation view on WTP-M-13500,
sheet 2. NDE and document weld.

16. Install nipple (WTP-M-13505-12) into recess in cover.

17. Install poppet (WTP-M-13505-14) into housing. Confirm a smooth sliding fit.

18. Attach rocker arm (WTP-M-13505-21) to housing (capturing poppet) using pivot pin
(WTP-M-13505-22) and set screws (WTP-M-13500-19 and WTP-M-13500-15). Attach
screen (WTP-M-l 3505-10) to housing using machine screws and flat washers (WTP-M-
13500-23 & 24).

19. Orient housing with cover such that the free end of the rocker arm aligns with the scribe
line between the bolt holes on the cover. Attach housing to cover with studs, lock washers,
flat washers and nuts (WTP-M-13500-25, 26, 27 & 28).

20. Fabricate flange assembly (WTP-M-13505-1). NDE and document welds.

21. Attach flange assembly to upper tube assembly, sliding the " and V2" pipes through their
respective holes in the flange assembly. Seat flange on upper tube assembly. Note: the
flange assembly will have to be shifted over about 1" to mate with the upper tube assembly.
This will cause the " and V2" pipes to bend slightly. This is ok. However, make sure not
to twist the flange assembly relative to the pipes. See Section C-C on WTP-M-13500,
sheet 3. TACK WELD ONLY flange assembly to upper tube assembly. (Full welding will
be done after lift rod operation is verified).

22. Install bushing (WTP-M-13500-36) in flange assembly.

23. Assemble lift rod assembly (WTP-M-13505-36).

24. Install lift rod assembly through bushing in flange assembly. Slide lift rod guide assembly
(WTP-M-13505-40) over lift rod assembly.

25. Attach lift rod assembly to rocker arm using lift rod pin (WTP-M-13505-23), flat washers
(WTP-M-13500-20) and roll pin (WTP-M-13500-22).
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Functional Test
26. Manually operate the lift rod assembly to check for smooth operation. There should be no

binding. Binding will be eliminated with proper orientation of the flange assembly relative
to the upper tube assembly.

27. Locate the lift rod guide assembly at the proper elevation and weld to upper tube assembly.
NDE and document welds.

28. Weld flange assembly to upper tube assembly. Weld 34" and '/" pipes to flange assembly.
NDE and document welds.

29. Weld round pins to lift rod pin.

30. Attach the lift rod magnet target (WTP-M-13505-20) to the lift rod assembly.

31. Attach the actuator magnet targets (WTP-M- 13505-15) to the flange assembly using the
threaded studs (WTP-M-13500-11).

32. Attach the vent pipe boot (WTP-M-13505-19) and boot retainer (WTP-M-13505-17) to the
flange assembly using the flat washers, lock washers and machine screws (WTP-M- 13 500-
38, 29 & 33).

33. Fabricate the lift bail assembly (WTP-M-13505-5). NDE and document welds.

34. Attach lift bail assembly to flange assembly using shoulder screws, flat washers and nuts
(WTP-M-13500-31, 34 & 39).

35. Fabricate the actuator assembly (WTP-M-13510-1).

36. Fabricate the vent valve assembly (WTP-M-13515-1).

Leak Test
37. Attach actuator assembly to magnets on flange assembly.

38. Provide for filling the lower chamber with potable water through the /" pipe complete
with a calibrated pressure gauge 0-60 psig and a valve to regulate pressure up to 40 psig.

39. Cap the 4" pipe with a stainless steel cap.

40. Position the ADS pump assembly in the vertical position with room at the bottom for a five
gallon bucket.



.As%& PS-WTP-13500
Revision 2

LAW ADS Pump Procurement Specification Page 23 of 23

41. Pressurize the air cylinder on the actuator assembly with 35 psig air to push the lift rod into
the "down" position (poppet valve in the down position) and pressurize the lower chamber
with water to 40 psig.

42. Place the 5 gallon bucket under the pump assembly and begin timing for the leak test per
section 6.4.5 of this specification.

43. Drain the test water and disconnect the test apparatus.

44. Attach couplings (WTP-M-13500-37 & 40) to " and /" pipes.

45. Install O-ring (WTP-M-13500-30) on flange assembly.

46. If leak test is acceptable, tack weld roll pin item (WTP-M-13500-22) to lift rod pin (WTP-
M-13505-23).
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1 Scope

1.1 Project Description and Location

The River Protection Project - Waste Treatment Plant (WTP) is a complex of waste treatment facilities
where the US Department of Energy's (DOE) Hanford Site tank waste will be put into stable glass form.
The WTP contractor will design, build, and start up the WTP pretreatment and vitrification facilities for
the DOE Office of River Protection (ORP). The waste treatment facilities will pretreat and immobilize
the low-activity waste (LAW) and high level waste (HLW) at the Hanford Site. This specification covers
only LAW Facility equipment.

The Hanford Site occupies an area of about 560 square miles along the Columbia River, north of the city
of Richland, Washington. The WTP facility will be constructed at the east end of the 200 East Area of
the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford Site.

1.2 Scope Covered by this Specification

Design, furnish materials, fabricate, package, test and prepare for shipment of complete pump units and

appurtenances in accordance with this specification, including the following:

1.2.1 Semi-remote vessel-mounted vertical transfer pumps, complete with motors, wiring and
conduit, lifting lugs, eductor primer (if required), nozzle connections, all required piping from
pump to nozzle connections, acquisition services documents, and attachments.

1.2.2 Deleted

1.2.3 Deleted

1.2.4 Special tools required for installation and maintenance.

1.2.5 Shop painting of exposed steel surfaces. Stainless steel surfaces shall not be painted.

1.2.6 Operations and maintenance manuals.

1.2.7 Lifting yokes designed to dimensions and configurations supplied by the Buyer.

1.3 Scope Not Covered by this Specification

1.3.1 Pump mounting flange bolt fasteners.

1.3.2 Semi-remote water, slurry, and power jumpers or instrumentation beyond first connection to
factory assembled package.

1.3.3 Material unloading, unpacking, inspection, storage and installation labor at the job site.
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1.4 Definitions

The equipment covered by this specification will be used in the WTP, where the definitions of
terms are:

Cantilevered

Casing

LAW

Self-Priming

Semi-Remote

Vertical Pumps

Refers to a specific pump configuration where the bearings supporting
the rotating pump shaft are positioned at one end of the shaft, leaving the
remainder of the shaft unsupported.

Refers to the volute casing or the bowl assembly, depending on the pump
used for these applications.

Refers to items associated with the Low Activity Waste (LAW) building.

Refers to the process condition where the impeller will always be in fluid
during pumping and the pumps for this application will be of the
extended line-shaft bearing type

Equipment described as semi-remote in this specification refers to
equipment located in the radioactive LAW cell that will normally be
accessed from overhead protected levels and minimal human contact.

Refers to equipment that is the subject of this specification, the
semi-remote vessel-mounted vertical transfer pumps.

2 Applicable Documents

2.1 General

2.1.1 Work shall be performed in accordance with the referenced codes, standards, and documents
listed below, which are an integral part of this specification, and to the extent referenced
herein.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. If a date or revision is not listed, the latest
issue, including addenda, at the time of Request for Proposal (RFP) shall apply. When more
than one code, standard, or referenced document covers the same topic, the requirements for
all must be met with the most stringent governing.

2.1.3 "Seller Surveillance Inspection" is defined in section 5 of the material requisition. Critical
steps in manufacturing and testing, such as witness points and hold points, are also defined in
section 5 of the material requisition.
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2.2 Industry Standards

Unless otherwise specified herein or on drawings, work under this specification shall be performed in
accordance with the codes, standards, and publications to the extent indicated by the references herein.
The date of issue (or revision) indicated shall apply.

Sponsor Number Subiect

ABMA Std. 7 American Bearing Manufacturers Association -
Shaft and Housing Fits for Metric Radial Ball and
Roller Bearings

ABMA Std. 9 American Bearing Manufacturers Association -
Load Ratings and Fatigue Life for Ball Bearings

ABMA Std. 20 American Bearing Manufacturers Association -
Radial Bearings of Ball, Cylindrical Roller, and
Spherical Roller Types Metric Design

ASME BPVC Sec. IX American Society of Mechanical Engineers -
Qualification Standard for Welding and Brazing
Procedures, Welders, Brazers, and Welding and
Brazing Operators

ASME/ANSI Y14.5M American Society of Mechanical Engineers -
Dimensioning and Tolerancing

ASTM A276 American Society for Testing and Materials -
Specification for Stainless Steel Bars and Shapes

ASTM A802 American Society for Testing and Materials -
Standard Practice for Steel Castings, Surface
Acceptance Standards, Visual Examination

HI H12.6, 2000 Hydraulic Institute Standards-American National
Standard for Vertical Pump Tests

NEMA MG-1 National Electrical Manufacturers Association -
Motors and Generators

2.3 Safety/Quality/Seismic Classifications

Safety class, quality level, and seismic category of vertical pumps described in this specification are noted
in the individual vertical pump data sheets issued with the material requisition.

2.4 Engineering Specifications

See section 2 of the material requisition for the referencing of engineering specifications.

2.5 Reference Documents and Drawings
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See Figure 1 for LAW pump configuration.

3 Design Requirements

3.1 General

The Seller shall control the quality of items and services to ensure that the requirements of this
specification, applicable codes and standards, material requisitions, motor and vertical pump data sheets,
and other acquisition services documents are met.

3.2 Design Conditions

3.2.1 The equipment and appurtenances will be used in a plant that has a design life of 40 years.
Vertical pumps shall be designed for a minimum service life of 20 years when subjected to
normal periodic maintenance.

3.2.2 Pumps are generally categorized as semi-remote (as defined in section 1.4), depending on
conditions of service as described in this section.

3.2.3 Plant location and environmental conditions are indicated on individual motor and vertical
pump data sheets and other attachments to the material requisitions.

3.2.4 To simplify maintenance and spare parts inventory, it is desirable to have two semi-remote
pump configurations for the LAW facility (one for cantilever and one for self-priming -
described later in this section) for all service conditions shown in the vertical pump data sheets
attached to the material requisitions. If one pump configuration for each category is not
possible, the Seller shall minimize the number of pump configurations as much as possible.
For general configurations see Figure 1 for LAW services.

3.2.5 The semi-remote LAW vertical pumps shall be designed for an exposure life of not less than
five years at the specified conditions. Normal maintenance items shall be included, such as
bearings, packing, seals, and gaskets, which, due to the semi-remote radioactive environment,
shall function with no maintenance required within that period.

3.3 Conditions of Service

3.3.1 Semi-Remote Vertical Pumps

Vertical pumps shall be located in the LAW facility and exposed to a radioactive environment with
expected radiation rates as follows.

Operating Dose Rates

Location

At vessel top mounting flange 0.50 rads/hr

At center of vessel 1.00 rads/hr

Page 4



24590-WTP-3PS-MPCO-T0008, Rev 1
Vessel-Mounted Vertical Transfer Pumps - LAW Facility

Maximum Cumulative Yearly Dose

Location

At vessel top mounting flange 4.38 x 103 rads

At center of vessel 8.76 x 103 rads

Note: These values are subject to change. Seller shall verify expected radiation levels with Buyer before
commencing design.

3.4 Environmental Conditions

3.4.1 The vertical pumps will be located indoors in rooms maintained between 59 *F dry bulb
minimum and 113 *F dry bulb maximum temperature during normal operation.

3.4.2 Vertical pumps and components shall not be stored outdoors.

3.5 Pump Construction

3.5.1 General

The vertical pumps are characterized into various groups and classifications for the purposes of design
and construction. The following summary outlines the primary classifications, as defined in this
specification.

Location Quality Level Access Preferred Design

LAW CM Semi-remote Cantilever

LAW CM Semi-remote Self-priming

Notes:
Quality levels are detailed in section 8.
Semi-remote is defined in section 1.4.
Preferred pump designs are discussed further in the following sections.

3.5.2 Pump Preferred Design Definitions:

3.5.2.1 Cantilever Pumps

Pumps designated as cantilever pumps are defined for the purposes of this specification as pumps with a
shaft and impeller that extends below the radial bearing (located above the mounting flange). Cantilever
pumps shall have suction tailpipe and eductor priming assemblies. Cantilever pumps shall not have any
bearings located within the interior volume of the vessel. See Appendix B, Pump Design Parameter
Summary for individual pump designations.

3.5.2.2 Self-Priming Pumps

Self-priming pumps are defined, for the purposes of this specification, as pumps that have the capability
of starting from a low liquid level without the use of a priming eductor or any other external priming
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fluid. For all self-priming pumps, no external fluid, other than the main process stream, shall be added to
the vessel or discharge piping for any purpose including priming or bearing lubrication (see
section 3.5.4.4.3 for an exception for pumps using an extended line-shaft bearing configuration). See
Appendix B, Pump Design Parameter Summary, for individual pump designations.

3.5.3 Design parameters are given on the vertical pump data sheets included in the material
requisition. Additional parameters for pumps in slurry service are shown in Appendix B.

Important: Seller shall propose designs for all pumps considering vessel nozzle diameters as
listed in Appendix B.

3.5.3.1 A pump lifting assembly shall be designed and fabricated by Seller to dimensions and
configuration supplied by Buyer, with two lifting lugs located as shown in Figure 1. These
lifting lugs shall facilitate a two-point lift by a compatible lift yoke that is in turn lifted by a
single main crane hook. Lifting lugs shall be designed to lift 1.5 times the total dry pump
weight and shall provide a straight plumb lift of a fully equipped dry pump.

3.5.3.2 A plumb lift test as well as a load test for 1.5 times the normal dry load shall be
demonstrated on each unit in the Seller's shop, with Buyer to witness (see section 6.5). The
pump shall be lifted off the shop floor and held for 10 minutes. Inspections shall be
performed for any deformation or stress cracking at the lifting lugs and at the lifting lugs'
attachments or reinforcements to the pump. Buyer will review design calculations related
to lifting assembly design.

3.5.4 Semi-Remote Vertical Pumps LAW

3.5.4.1 Semi-remote vertical pumps in the LAW building shall be designed in accordance with CM
quality designation requirements as detailed in section 8.1.

3.5.4.2 The LAW pumps are designated as either cantilever or self-priming as defined in
section 3.5.2.

3.5.4.3 LAW Pumps - Cantilever

3.5.4.3.1 The preferred design for the LAW pumps designated as cantilever shall be as defined in
section 3.5.2. Figure 1, LAW Semi-Remote Vessel-Mounted Vertical Transfer Pumps,
illustrates the pump setting and vessel configuration with nominal and critical pump
dimensions.

3.5.4.3.2 If the Seller proposes a design other than that described herein, the Seller shall include
documentation of two or more successful applications, with contact information, in
similar radioactive slurry service for the Buyer to review. Other pump designs may
include any design with bearings located below the mounting flange and within the
interior volume of the vessel such as vertical line-shaft pumps, submersible canned
pumps, or any pump that differs fundamentally from a standard vertical cantilever and
tailpipe design.

3.5.4.3.3 The Seller shall design all cantilevered pump components, including casing, impeller,
tailpipe, eductor piping, and discharge piping, with the necessary structural supports to
withstand all the operating forces, including those from slurry agitation, without incurring
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plastic deformation or compromising the structural integrity of the pump. Such forces
will be determined and quantified during detailed design.

3.5.4.4 LAW Pumps - Self-Priming

3.5.4.4.1 The preferred design for the LAW pumps designated as self-priming shall be as defined
in section 3.5.2, Figure 1. LAW Semi-Remote Vessel-Mounted Vertical Transfer Pumps,
illustrates the pump setting and vessel configuration with nominal and critical pump
dimensions.

3.5.4.4.2 The Seller shall design all pump components, including casing, impeller, and discharge
piping, with the necessary structural supports to withstand all the operating forces,
including those from slurry agitation, without incurring plastic deformation or
compromising the structural integrity of the pump. Such forces will be determined and
quantified during detailed design.

3.5.4.4.3 Self-priming pumps using an extended line-shaft bearing configuration shall be designed
with a pressurized support column to protect the shaft assembly from slurry intrusion.
The pressurizing media shall be 15 psig of water or inert gas. The Seller shall also
provide a method of monitoring the sustained pressure.

3.5.4.5 LAW vertical pumps shall be designed to minimize maintenance personnel radiation
exposure time. The number of mounting bolts shall be minimized and designed to allow
maintenance personnel to loosen the nuts from above with special wrenches supplied with
the equipment. Figure 1 illustrates the desired pump configuration and mounting. Refer to
24590-W TP-3PS-MOOO-T0002, General Specification for Mechanical Handling Equipment
Design & Manufacture, for more details on semi-remote handling issues.

3.5.4.6 Deleted (See 3.5.3.1, 3.5.3.2 and 6.5)

3.5.4.7 For LAW application, the main coupling between the drive motor shaft and the vertical
pump shaft shall be radiation resistant and shall provide for misalignment (from fabrication
and assembly) between the mating shafts at all conditions of service. To simplify pump
construction, remote disassembly and re-assembly of coupling is not required for LAW

pumps.

3.5.4.8 For LAW application, pumps shall be designed such that the motors can be removed from
the pumps and stored in a separate place. Interfacing components on the motor and pump
shall have tolerances suitable for motor replacement / interchangeability.

3.5.4.9 For all LAW pumps, the Seller is to provide the process connections (that is, discharge,
column fluid pressure, and priming connections) located above the pump mounting flanges.

3.5.5 General Pump Requirements - LAW

3.5.5.1 Pump casings shall be hydrostatically tested in accordance with section 6.2. Castings shall
be sound and free from cracks, pits, or nodules in accordance with section 5.1.1. Lined
casings are not acceptable.
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3.5.5.2 Two or more bearings shall support the vertical rotating pump shaft. In order to improve
the stability of the rotating assembly, the bearings shall be preloaded, if necessary,
according to bearing size. The load on the thrust bearing shall consist of the sum of the
weight of the rotating assembly and the hydraulic thrust and moment from radial thrust and
the preload. The load on the radial bearing shall consist of radial components and preload
only.

3.5.5.3 All bearings shall be cartridge or standard width, single row radial ball, deep groove
(Conrad type) or angular contact type, ABMA (Standard 20) Class 3 Internal Clearance, and
selected to give 100,000 hours minimum LIO rating life in conformance with ABMA
Standard 9.

3.5.5.4 Bearings and bearing seals shall withstand all conditions of service as stated in vertical
pump data sheets and in section 3.2.5. Bearing seals shall be designed for the least possible
drag on the inner race of the bearing to minimize heat build-up and premature failure. Shaft
and housing fits shall be in accordance with ABMA Standard 7.

Note: The Seller shall provide in-place re-greasing for the bearings to allow for
re-lubrication of the bearings without removing any components of the motor from their
installed positions. An in place grease connector would be located on the LAW vertical
pumps for semi-remote access. Semi-remote access for LAW re-greasing applications is
defined as an accessible, nonradioactive area for plant personnel to apply grease from a
shielded platform, located 4 feet to 5 feet directly above the subject pump. It is imperative
that the grease connector be located as close to the bearings as possible (that is, 6 inches or
less) in order to minimize opportunities for the grease line to clog due to radiation
hardening.

3.5.5.5 Bearings shall be lubricated with Chevron SRI Grease 2 (NLGI Grade 2), as detailed in
Specification 24590-WTP-3PS-MOOO-T0002, General Specification for Mechanical
Handling Equipment Design & Manufacture, or an approved equivalent radiation-resistant
grease in an amount determined by bearing manufacturer. If an alternate grease is
recommended, all appropriate technical information shall be submitted for Buyer
acceptance.

3.5.5.6 Thrust bearings shall provide full load capabilities if the normal rotation direction of the
pump is reversed.

3.5.5.7 Shafts of solid construction are preferred and shall be designed to carry their various
loadings without exceeding their normal limits of combined stress, taking into account
fatigue stress due to change in load or speed. The first lateral critical speed of shafts and
impellers shall be at least 20 % above the maximum operating speed.

3.5.5.8 Special attention shall be given to ensure a smooth, even impeller finish, and care shall be
taken to ensure uniformity of shape and finish on the vanes and the space between.

3.5.5.9 The bearing frame shall be constructed and bearing centers spaced so that the shaft and
impeller assembly shall have proper support to be free of harmful vibration.

3.5.5.10 Maximum Allowable Vibration Limits
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3.5.5.10.1 Motor, shaft, and impeller vibration amplitude shall not be more than 0.002 inches
peak-to-peak, measured normal to pump shaft axis and not more than 10 inches above the
impeller centerline, in air at motor speed, filtered to shaft speed.

3.5.5.10.2 The pump vibration amplitude shall not be more than 0.001 inches peak-to-peak,
measured on the surface of the lower bearing housing normal to shaft axis, in air at motor
speed, filtered to shaft speed.

3.5.5.10.3 The pump casing vibration amplitude shall not be more than 0.003 inches peak-to-peak
measured outside the surface of the casing normal to shaft axis, pumping water at the
design rate, filtered to shaft speed.

3.5.5.11 Shaft seals shall be installed to restrict air in-flow at the point of pump shaft entry to the
vessel. A low pressure, non-lubricated stuffing box packed with Grafoil or approved
equivalent split-ring, with a minimum compressed axial pitch length of 4 inches shall be
furnished and installed by the Seller. Additionally, the Seller shall provide a temporary
identification tag to caution against adjusting the Grafoil seal after delivery by Seller.

3.5.5.12 For cantilever pumps, an installed priming system is required to permit pump startup when
vessel fluid level is below the pump casing. The priming system shall be a water eductor
type of the general configuration shown on Figure 1 and shall be capable of starting the
pump over the full range of conditions shown on the vertical pump data sheets and
described in this specification. The priming system shall be able to start the pump from a
vessel fluid level of 6 inches or more above the specified tailpipe intake height as shown on
Figure 1. Available water pressure at the primer nozzle shall be as indicated on vertical
pump data sheets. The priming system shall be capable of starting pumps without

- exceeding the maximum priming liquid volume as stated on the vertical pump data sheets.
Priming capabilities will be tested and verified as detailed in section 6.3.5.

3.5.5.13 All pumps shall be provided with keyed impellers with separate threaded lock nuts and
double (jam) nuts to positively secure the pump impeller.

3.6 Operational and Design Requirements

3.6.1 The pump head capacity curve (see section 6.3.3) shall be continuously rising from maximum
flow to shut-off.

3.6.2 Pump design pressure shall be not less than 25 % above the shut-off head at the specified
suction pressure.

3.6.3 The pumps shall operate free of cavitation over the entire range of conditions shown on
Appendix B, Pump Design Parameter Summary, and the vertical pump data sheets.

3.6.4 The Seller shall minimize rotational speed of shafts and impellers due to wear considerations
and head losses encountered when pumping slurries at high speeds.

3.6.5 Frequency and length of operation for each pump is shown on Appendix A, Pump Operation
Summary.
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3.6.6 Vertical pumps in slurry service shall be designed to withstand sludge or slurry yield stresses
of 300 dynes/cm2 under normal operation. Startup torque shall be based on two times the
normal running torque without priming water.

3.7 Drivers

3.7.1 Motors

3.7.1.1 Drive motors shall conform to the requirements of Specification
24590-WTP-3PS-MUMI-T0002, Low Voltage Induction Motors. Adjustable speed drives
shall conform to the requirements of Specification 24590-WTP-3PS-EVV-TOO01,
Engineering Specification for Low Voltage Adjustable Speed Drives.

3.7.1.2 The Seller shall provide each pump with a totally enclosed fan-cooled (TEFC), washdown
rated, chemical-type motor in accordance with the motor and vertical pump data sheets
included with the material requisition.

3.7.1.3 Motor rated horsepower shall not be exceeded by any operating condition that can develop
with the impellers.

3.7.1.4 Motors intended for use with adjustable speed drives shall be rated for inverter duty, with
corresponding adjustable speed drives, as detailed on low voltage induction motor data
sheets and adjustable speed drive data sheets, included with the material requisition
package, in order to allow for varying rheologies and liquid levels of the slurries being
pumped. The Seller shall make every effort to minimize the number of sizes and
configurations of the motors. A single motor size with variable speed capability for all
vertical pumps is preferable. Multiple motor configurations and constant speed motors will
be considered if warranted.

3.7.1.5 All motors shall be NEMA design C type (in accordance with NEMA MG-1). The motor
shall be the weakest link in a high torque event such that the shaft, impeller blades, and so
forth do not fail in any event.

3.7.2 Semi-Remote Service

3.7.2.1 Insulation for semi-remote motors in the LAW radioactive environment shall be radiation
resistant to meet conditions of service described in section 3.3.

3.7.2.2 The Seller shall install all required conduit with proper wiring from the motor junction box
to the electrical connectors. All electrical components shall be waterproof. Cable shall be
radiation resistant for levels shown in section 3.3 (see section 6.3.9).

3.8 Seismic Requirements

3.8.1 The semi-remote vertical pump components, including the mounting plates, shall be designed
in accordance with the methods and procedures described in Specification
24590-WTP-3PS-FBO1-TOOO, Structural Design Loadsfor Seismic Category IIIand IV
Equipment and Tanks, attached to the material requisition.
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3.9 Accessibility and Maintenance

3.9.1 The Buyer's layout allows for necessary access and space requirements to facilitate
maintenance during normal plant operation or scheduled shutdown.

3.9.2 The Seller's recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the Seller's submittal.

3.9.3 For the LAW Facility pumps, frequency of inspection and maintenance intervals shall be in
accordance with equipment Seller's recommendations and shall not be less than one year.
(excluding re-greasing of bearings.)

4 Materials

4.1 General

4.1.1 Pump materials situated above and fastened to the mounting plate (see Figure 1) shall be
austenitic stainless steel type 316L. Exceptions will be the pump priming and discharge
piping, which shall be constructed of the same material as the respective nozzle, and will
extend down to the mounting plate. All piping shall be seamless or welded pipe with 100 %
radiographic examination.

Note: The Seller may utilize standard materials of construction for the motor, bearings, and
coupling components.

All other components (such as piping, nozzle assemblies, lifting assemblies, main shaft seals, nut retainer,
and dutchman) shall be 316L stainless steel unless specified otherwise.

The materials of construction of special components not named herein shall be subject to the Buyer's
review.

4.1.2 Pump materials below and including the mounting plate, with the exception of those
designated as wet-end components (see section 4.1.4), shall be 316L stainless steel. Stainless
steel material shall be in accordance with ASTM A276.

4.1.3 The Seller shall identify, on assembly drawings, all materials (including plate, forging, pipe,
bolting) by ASTM material designation, class and UNS number, and shall submit material
certificates for the Buyer's review and approval.

4.1.4 Wet-end components, which include the impeller, shaft sleeve, casing, and suction disc, shall
be as indicated on vertical pump data sheets.

4.1.5 Gasket selection and configuration shall be based on specific application and performance
requirements.

4.1.6 Fasteners shall be as shown on Figure 1.
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4.2 Positive Material Identification

4.2.1 All pressure containing parts materials shall be in accordance with
24590-WTP-3PS-GOO-TOO02, Specificationfor Positive Material Identification (PMI).

4.3 Prohibited Materials

4.3.1 Bronze, copper, lead, zinc, tin, antimony, cadmium, or other low melting point metals, their
alloys, or materials containing such metals as their basic constituents or sulfur, and halogens
shall not be used in direct contact with stainless steel. This prohibition applies to use of tools,
fixtures, paints, coatings and sealing compounds, and any other equipment or materials used
by the Seller in handling, assembly, and storage of stainless steel parts or components.

4.3.2 Asbestos, Teflon, and aluminum shall not be used in any component of the vertical pumps.

5 Fabrication

5.1 General

5.1.1 All casting surfaces shall meet severity level-I visual examination acceptance standards
contained in ASTM A-802. Castings shall be free from cracks, tears, voids, or other harmful
defects indicative of substandard casting quality.

5.1.2 All vertical pumps shall be neatly finished and free of burrs and fins, and other harmful
surface conditions.

5.1.3 Semi-remote vertical pumps shall be designed to minimize crevices that can trap contaminants
for ease of decontamination. All surfaces are to be polished smooth (RMS 125 finish).
Additionally, all non-machined plate, pipe surfaces, and welds shall be glass beaded to a 112
Ra finish (equivalent to 125 RMS machined finish) or better. Actual surface finishes shall be
verified with a Profilometer and recorded in Ra format. Material hold-up points internal to the
pump shall be minimized.

5.2 Welding Procedures

All welding on pump components shall be in accordance with ASME Section IX, Qualification Standard
for Welding and Brazing Procedures, Welders, Brazers, and Welding and Brazing Operators. The Seller
shall submit all welding procedures for vertical pumps for review.

5.3 Repairs

The repair welding procedure shall include, as a minimum, the following:

a Type and extent of repairable defects
b Defects removal and nondestructive examination used to ensure complete defect removal
c Weld preparation and treatment, including reference to welding procedures qualified in accordance

with ASME Section IX
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d Nondestructive examination methods

5.4 Painting, Surface Preparation, and Cleaning

All painting, surface preparation, and cleaning for vertical pumps shall be in accordance with the Seller's
standard practices unless superceded by additional requirements by the Buyer during design evaluation
stage.

6 Inspection and Testing

6.1 General

The Seller shall supply the Buyer with all test data, certified by the Seller, whether witnessed or not.

Pumps shall not be shipped until test data and curves have been reviewed by the Buyer.

6.2 Hydrostatic Tests

6.2.1 Each pressure part of the pump shall be hydrostatically tested at 150% of maximum allowable
working pressure (MAWP). Hydrostatic tests shall be maintained for at least 30 minutes.

6.2.2 Before a hydrostatic test procedure is implemented, the Seller shall submit it to the Buyer for
review.

6.2.3 Water used in hydrostatic testing shall be of potable quality or better. At no time shall it
contain over 50 ppm chlorides.

6.2.4 Systems shall be thoroughly drained and dried by wiping or blotting all accessible areas within
24 hours after testing, rinsing, or flushing operations. Water shall not be left in the system
before draining for more than 48 hours.

6.3 Performance Tests

6.3.1 A shop performance test shall be conducted with water on all pumps in accordance with
Hydraulic Institute (HI2.6) standards at rated speed over the complete range of flow to
maximum capacity to demonstrate fulfillment of efficiency and rating guarantees.
Performance tests shall be run using the NPSH available to the pump at the site, including
adjustments for all expected liquid levels in vessels (described in this specification and in data
sheets) and corrected to shop test conditions.

6.3.2 An NPSH at incipient cavitation test shall be performed in accordance with HI standards on
one pump of each type specified. At least three flow points shall be tested as a minimum:
design point, run out, and minimum flow. At each point, five or more readings shall be taken
at increasingly lowered suction pressure until a 3 % drop in head is noted. Acceptance criteria
shall be: NPSH Available minus NPSH Required at normal design capacity shall be three (3)
feet or greater.

6.3.3 Water test results shall be plotted, showing head, efficiency, and brake horsepower vs.
capacity. Water temperatures shall be recorded, and test results corrected to a design average
temperature. For pumps in slurry service, in addition to the water head curve above, the Seller
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shall provide an estimated slurry head curve for comparison. The thickest slurry shown in
Appendix B, Pump Design Parameter Summary, shall be used; specifically, the highest yield
stress (if non-Newtonian) and highest viscosity shall be used.

6.3.4 Additional shop test results shall be plotted showing the eductor primer flow rate vs. pressure
at the primer nozzle with an indication of minimum pressure, flow, and total quantity of
priming water required to prime the pump at the low liquid level shown on Figure 1.

6.3.5 Shop test results must verify that all pumps are capable of starting from the minimum liquid
level without exceeding the maximum priming liquid volume as listed in the vertical pump
data sheets.

6.3.6 Unusual vibration and noise shall be corrected and documented for each test point. The cause
of the noise as well as all corrective action taken shall also be noted. Shop tests must verify all
pumps operate within maximum allowable vibration limits specified in section 3.5.5.10.

6.3.7 Witness tests shall be run after final trim has been calculated and applied to pumps. No final
witness test shall be run without the Buyer's supplier quality representative (SQR) present. A
satisfactory full-speed test shall be run at final impeller diameter before the Buyer's
representative is called in to observe the test. A preliminary curve and test data shall be
submitted to the Buyer's SQR immediately after each test. The amount of acceptable plus
tolerance on head, capacity, and horsepower shall be within the range of tolerances suggested
by the HI standards.

6.3.8 Shop tests must verify that the first lateral critical speed of all pump shafts and impellers is at
least 20% above the maximum operating speed.

6.3.9 During testing, each pump tested shall be fully supplied with electrical power supplied by
means of the electrical connectors per approved design (see section 3.7.2.2).

6.3.10 After tentative acceptance by the Buyer's SQR, the pumps may be readied for shipment but
shall not be released until acceptance by the Buyer of formal submission of curves and data,
which shall constitute the performance test report.

6.4 Final Dimensional Checks - Semi-Remote Vertical Pumps

6.4.1 After fabrication and testing, the Seller shall verify the dimensional requirements as given in
Figure 1 in accordance with the procedures and precision measuring techniques described in
Appendix D.

6.4.2 The Seller shall provide proof that the pump and pump appurtenances are dimensionally
correct within the specified tolerances. This shall be accomplished by the completion of
dimensional record drawings. These drawings, with details of the critical dimensions added
by the Seller, shall be submitted to the Buyer for review prior to shipment.

Note: In addition to pump and pump appurtenances above, as-built shim dimensions of each
individual shim required for precision placement of the pump shaft thrust and radial bearings
shall be recorded on the dimensional record drawings for each pump.
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6.4.3 All final dimensional measurements will be witnessed by the Buyer. No witness tests shall be
performed without the Buyer's SQR present.

6.5 Plumb Lift Test

One complete pump of each type shall be tested for single point lift with Seller fumished lift yoke,
designed to dimensions and configurations supplied by Buyer, connected to lifting lugs. Variation from
vertical shall be 1-inch maximum from plumb. All plumb lift tests will be witnessed by Buyer. No
witness tests shall be performed without the Buyer's SQR present.

7 Packaging, Handling, and Storage

7.1 General

Packaging, handling, and storage of the vertical pumps shall be in accordance with
24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling and Storage
Requirements.

7.2 Tagging

A stainless steel nameplate shall be attached to each vertical pump showing the manufacturer's name,
shop location, date of manufacture, serial number, equipment rating, equipment tag numbers, weight of
assembly, and material requisition number. Instruments shall be identified with Buyer-provided tag
numbers on stainless steel tags using 1/4 inch tall characters.

8 Quality Assurance

8.1 CM Quality Designation - QA Requirements Specific to LAW Items or Service

8.1.1 The Seller's quality assurance program (QAP) requirements are included in
24590-WTP-3PS-GOOO-TOOOI.

8.1.2 The Seller's QAP manual shall be submitted to the Buyer for review in accordance with
24590-WTP-3PS-GOOO-TOOO1.

8.1.3 Program QA Elements

The Seller's QAP, as a minimum, shall contain the requirements detailed in the supplier quality assurance

program requirements data sheets listed in section 2 of the material requisition.

8.2 Seller Deviation

Each Seller shall be required to identify and promptly document all deviations from the requirements of
the acquisition documents. Seller-proposed deviations from acquisition services documents shall be
initiated by use of a supplier deviation disposition request (SDDR) form, listed in section 2 of the material
requisition and attached thereto. In addition, the Seller shall be required to describe the recommended
disposition based on appropriate analysis. Submittals of request for deviations from sub-Sellers shall be
through the primary Seller to the Buyer.
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9 Configuration Management
Equipment or components covered by this specification are identified with plant item numbers as shown
in the motor and vertical pump data sheets. Each item shall be identified in accordance with section 7.2,
Tagging.

10 Documentation and Submittals
10.1 General

The Seller shall submit to the Buyer engineering and quality verification documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirements, and Form G-321-V, Quality
Venfication Document Requirements, attached to section 3 of the material requisition.

10.2 Submittals

The Seller shall submit the following:

10.2.1 Drawings

Drawings shall show the following information:

10.2.1.1 The outline dimensions of the vertical pumps, including outline and detail drawings for
each major component. These drawings shall reflect the "as-shipped" configuration of the
equipment and instrumentation.

10.2.1.2 Details of construction

10.2.1.3 Mounting dimensions and information required for the design of supports and foundations

10.2.1.4 Operating weight of each vertical pump

10.2.1.5 Dynamic loading on mounting flange

10.2.1.6 The space required for the removal of components

10.2.1.7 The weight of individual components

10.2.1.8 The locations and identification of parts that are included in the parts list

10.2.1.9 Wiring, schematic diagrams, and connection. Diagrams shall include wire gauges and fuse
sizes applicable to the supplied units only.

10.2.1.10 The ASTM or equivalent designation for materials

10.2.1.11 Nameplate lists

10.2.2 Procedures
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Procedures shall include the following;

10.2.2.1 Welding procedures

10.2.2.2 Procedures for repairs of rejected items or parts

10.2.2.3 Electrical component performance test procedures

10.2.2.4 Seller's shipping preparation procedures, including initial startup and checkout procedures,
instructions for final alignment checks and any other special instructions prior to initial

start-up in facility.

10.2.2.5 Startup, shutdown, and idle procedures

10.2.2.6 Special instruction for installing and maintaining any packing and seals for shafts, bearings,
or similar items. Include special instructions for extended (up to 3-years) storage or idle
conditions prior to initial start-up in facility.

10.2.2.7 Procedure for all priming operations using an eductor or similar item, including special
instructions and sequence for pump startup for all liquid level scenarios

10.2.2.8 For in-place re-greasing (see section 3.5.5.4), the Seller shall submit a full procedure for
this re-lubrication process, including all materials needed, proper sequence, special remote
crane operator instructions, and instructions for semi-remote access.

10.2.2.9 Seller shall submit a written tolerance control procedure to establish and verify horizontal
and vertical centerlines, precise horizontal and vertical measurements, flatness, and datum
planes for dimensional measurement of vertical pumps,

10.2.3 Inspection and Test Reports

10.2.3.1 Records of repairs and rejected items or parts

10.2.3.2 Electrical component performance test reports

10.2.3.3 Bench test mechanical performance reports

10.2.4 Calculations

Calculations shall be submitted for the Buyer's review and permission to proceed.

10.2.4.1 Seismic analysis

10.2.4.2 Lifting lug stress analysis

10.2.5 Manuals

Manuals and instructions shall be supplied per the G-321-E form and shall include the following:
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10.2.5.1 Erection and installation manuals that provide complete, detailed procedures for installing
and placing equipment in initial operation. The manuals shall include all erection and
installation drawings. A minimum of five (5) sets of each manual type shall be provided.

10.2.5.2 Operation and maintenance manuals that provide complete, detailed descriptions of
components and accessories, including data sheets showing design, construction and
performance data for equipment. Manuals shall include drawings required for operation,
maintenance and repair, maintenance requirements, instructions, and operational
troubleshooting guides. Motor to pump alignment criteria shall be provided by the Seller,
including any special alignment criteria.

10.2.5.3 Instruction manuals shall cover every item purchased, including materials that the Seller has
obtained from a subcontractor. The Seller shall obtain such manuals and lists, and submit
them to the Buyer.

10.2.5.4 The Seller shall provide instructions regarding site storage and preparation and protection of
equipment after installation and prior to operation.

10.2.6 Certificates of Conformance

10.2.6.1 The Seller shall provide certificates of conformance demonstrating compliance with all
applicable standards, specifications, and drawings.

10.2.6.2 The Seller shall certify that lifting eyes or lugs and/or spreader bars are suitable for the safe,
balanced lifting and handling of the equipment.

10.2.7 Lists and Schedules

Lists and schedules shall include the following:

10.2.7.1 Schedule of engineering and fabrication

10.2.7.2 Parts list, and cost for parts and items subject to deterioration and replacement

10.2.7.3 List of recommended spare parts

10.2.8 Materials Certificates/Statistics

Material certificates of compliance shall be submitted for components of the vertical pumps. The
certificates shall include certified material test reports of chemical and physical properties for all stress
components.

10.2.9 Data

Data shall include the following:

10.2.9.1 Buyer's Motor and Vertical Pump Data Sheets, completely filled out by the Seller, showing
all information required to determine that the units are of the design and materials specified
herein.

10.2.10 Design and Technology Selection Criteria
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10.2.10.1 Bearing Grease Selection

If an alternative grease for bearings is recommended other than that specified herein (section 3.5.5.5), all
appropriate technical information shall be submitted for Buyer acceptance.

10.2.10.2 Deleted

10.2.11 Material Safety Data Sheets

Material Safety Data Sheets shall be provided for all oils, greases, paints, preservatives, and all other
chemicals and chemical products that are shipped with the vertical pumps.
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Appendix A

Pump Operation Summary
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I LCP-PMP-00001A LAW Concentrate Recei t Pum
2 LCP-PMP-00001 B LAW Concentrate Receipt Pump
3 LCP-PMP-00002A LAW Concentrate Receipt Pump 1
4 LCP-PMP-00002B LAW Concentrate Receipt Pump1
5 LFP-PMP-00001A Melter I Feed Preparation Vessel Pump 1
6 LFP-PMP-00001B Melter I Feed Preparation Vessel Pump 1
7 LFP-PMP-00002 Melter 1 Feed Vessel Pump As N
8 LFP-PMP-00003A Melter 2 Feed Preparation Vessel Pump 1
9 LFP-PMP-00003B Melter 2 Feed Preparation Vessel Pump 1

10 LFP-PMP-00004 Melter 2 Feed Vessel Pump As N,
11 LOP-PMP-00001 SBS Condensate Vessel Pump 24 / Co
12 LOP-PMP-00002 SBS Condensate Vessel Pump 24 / Co
13 LOP-PMP-00004 SBS Condensate Vessel Pump 24 / Co
14 LOP-PMP-00005 SBS Condensate Vessel Pump 24 / Co
15 RLD-PMP-00001A Plant Wash Vessel Pump _

16 RLD-PMP-00001B Plant Wash Vessel Pump E
17 RLD-PMP-00003A SBS Condensate Collection Vessel Pump 4
18 RLD-PMP-00003B ISBS Condensate Collection Vessel Pump

U - -ml
NOTE 1: Finite times shown in this column are for batch transfers only.
All pumps shown as recirc. should be designed for continuous service.
All other pumps should be designed for intermittent service In addition
to transfer durations shown (nom. 30 mIn. per day)
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Pump Design Parameter Summary
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Abbreviations for aSn
LCP LAW Concentrate Receipt Process System
LFP LAW Meter Feed Process System
LOP LAW Primary Offgas Process System
RLD LAW Radioactive Liquid Waste Disposal System

IMPORTANT: These values are subject to change.
Information listed here will be updated as design progresses if required.
Seller shall verify values with Buyer before initiating detailed design.
In the event of a discrepancy between values shown here and the data sheets
or elsewhere in this Bid package, SeNer sha use the most conservative values.
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Typical Chemical Composition of Slurries

LAW SLURRY LEGEND:
LCP Refers to pretreated waste for LCP pumps.
LFP-MFPV Refers to Melter Feed for LFP-PMP-00001AB, and 00003AIB
LFP-GFC Refers to Glass Forming Chemicals for LFP-PMP-00001A/B, and 00003A1B
LFP-MFV Refers to Melter Feed for LFP-PMP-00002, and 00004

Compound
AJ203

B20 3

Na 2O
Fe 2O3

SiO2

SO 3

ZrO2

ZnO

Other

LCP
[wt%J

5.6%

0.6%

41.0%

0.1%

0.4%

0.9%

0.1%

0.1%

51.2%

LFP-MFPV
[wt%]

5.3%
5.4%

17.0%

3.7%

33.1%

0.3%

1.5%

1.4%

32.3%

LFP-GFC
[wt%]

5.1%

8.3%
3.8%

5.7%

51.2%

0.005%

2.3%

2.1%

21.5%

LFP-MFV
[wt%]

5.3%

5.4%

17.0%

3.7%
33.1%

0.3%

1.5%

1.4%

32.3%
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24590-WTP-3PS-MPCO-T0008, Rev 1
Vessel-Mounted Vertical Transfer Pumps - LAW Fadlity

Appendix C

Connectors

1.0 General

Drawings and brief descriptions of the types of connectors proposed for the vertical pumps are detailed in
section 3. Certain connectors shown here will be supplied by the Buyer, as described in this specification
and in Appendix D, and the Seller shall be responsible for incorporating the proper interfaces and
locations into their final designs. The final selection of connector size and type is subject to change and
shall be approved by the Buyer prior to fabrication of the pumps.

2.0 Connector Selection

2.1 Semi-Remote Process Connectors - LAW

The semi-remote process connectors will be 150# Raised Face flanges.

Semi-Remote Electrical Connectors - LAW

The semi-remote electrical connectors shall be standard electrical connections sized appropriately
for the specific power applications. Semi-remote electrical connectors shall be supplied by the
Seller.

3.0 Connector Technology

General

Figure C3.1 DELETED
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Appendix D
Final Dimensional Measurements of Pumps by Seller
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24590-WTP-3PS-MPC-T008, Rev 1
Vessel-Mounted Vertical Transfer Pumps - LAW Facility

Appendix D

Final Dimensional Measurements of Pumps by Seller

1.0 Purpose
The Seller shall perform dimensional measurements for all vertical pumps, all nozzles, and all

appurtenances at the Seller's shop. All as-built dimensions obtained thereby shall be recorded as
required in Paragraph 6.4.1 of Specification 24590-WTP-3PS-MPCO-T00008. The Seller shall
give the Buyer opportunity to witness all final dimensional measurements and review all
dimensional records prior to shipment.

2.0 Scope

2.1 Items Included

The Seller shall furnish the following:

* Enclosed and/or partitioned separate temperature controlled area

* Level precision floor surface or surfaces

* Instrument supports, platforms, ladders, stairs, and guardrails

* Overhead crane access

* Lighting

* Facility and support drawings

* Vertical pump support stand

* Lifting yokes, fabricated to dimensions and configurations supplied by Buyer

* Optical instruments and scales

3.0 Requirements - Shop Facilities

3.1 The Seller shall provide a measurement area for final dimensional verification. This will require
approximately 30 feet of headroom to the bottom of the crane hook. A vertical pump stand with a
level, flat surface matching the tolerances of the pump support plates is required for mounting
pumps during dimensional check. The measurement area shall be temperature controlled to 70 *F
+ 5 'F. The Seller shall supply calibrated thermometers with traceable calibration sheets. This
temperature shall be maintained during the dimensional measurement by the Seller.

3.2 The Seller shall make final dimensional measurements using their own equipment, such as
calibrated jig transits, tilting levels, and calibrated and certified scales. Scales shall be graduated
to 0.01 inch. The optical instruments shall be equipped with micrometers graduated to
0.001 inch.

3.3 The vertical pump support plate face shall be profiled at 15 degree intervals and plotted for
record.
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3.4 The Seller shall allow adequate time to perform final dimensional measurement of each pump in
the presence of the Buyer's representative to witness/observe the Seller's inspection activity. The
Seller shall also provide appropriate notification to the Buyer for each witnessed inspection
activity. Note that the Seller has sole responsibility for quality control inspections of their
products.

3.5 There shall be no visual interference with the optical measurements performed by the Seller.
Examples of visual interference are arc welding and equipment movement.

3.6 The Seller shall provide rigid supports for optical transits and levels. These supports shall be
freestanding and not touching the remote vertical pumps. Substantial platforms, ladders, stairs,
and handrails shall be provided, all meeting OSHA requirements. The instrument supports shall
be set up a minimum of 7 feet away from the vertical pump stand and at least 3 feet higher.

3.7 The Seller shall submit the following drawings for the Buyer's review:

a The measurement enclosure area

b The vertical pump stand

c The optical instrument supports

d Substantial platforms, ladders, and handrails

e The crane interface

3.8 The Seller shall furnish one balanced lifting yoke, or one for each lifting lug configuration as
necessary, to the dimensions and configurations supplied by the Buyer, for the plumb lift testing
of the vertical pumps.

3.9 The Seller shall provide adequate lighting to facilitate the optical dimensional measurements.
Lighting should generally be 100-foot candle average where measurements will be made.
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Safety screenings are required for some design documents, such as PFDs, P&IDs, MHDs, V&IDs, ITS electrical single line diagrams, Plant Design
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to section 3-1. of 24590-WTP-GPP-SREG-002 for a complete list of the design documents requiring safety screenings.

NOTE: This is not intended to be an all-inclusive list of the documents that go to E&NS for review. Engineering documents might also require
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Refer to procedure 24590-WTP-GPP-SREG-002, section 3.5 and Appendices 3 and 4for guidance in answering this question. If the answer to the
following question is Yes, perform a safety evaluation in accordance with the procedure, and provide the SE number below. See Appendix 3for
information on minor changes.
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.8

Low Activity Waste Building
Engineering Calculations

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing/Document Number Description
24590-LAW-PER-M-02-002, Rev 6 Flooding Volume for LAW Facility
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.8-1



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10- Appendix 9.9

Low Activity Waste Building
Material Selection Documentation

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

See Appendix 7.9 for material selection documentation common to the Pretreatment,
LAW, HLW, and Laboratory buildings.

Drawing/Document Number Description

24590-LAW-NID-LCP-POO01, Rev I Material Selection Data Sheet for LCP-
VSL-0000 1/2

24590-LAW-NID-LFP-PO004, Rev 0 Material Selection Data Sheet for LFP-
VSL-0000 1/2/3/4

24590-LAW-NID-LOP-POO01, Rev I Material Selection Data Sheet for LOP-
SCB-00001/2

24590-LAW-NID-LOP-00002, Rev I Material Selection Data Sheet for LOP-
VSL-00001/2/3

24590-LAW-NID-LOP-PO003, Rev 0 Material Selection Data Sheet for LOP-
WESP-00001/2
Material Selection Data Sheet: LOP Offgas

24590-LAW-NlD-LOP-P0004, Rev 0 piping (downstream of film cooler to SBS
entry)

24590-LAW-NID-LVP-P0002, Rev 0 Material Selection Data Sheet for LVP-TK-
00001

24590-LAW-NlD-RLD-POO01, Rev I Material Selection Data Sheet for RLD-
VSL-00004

24590-LAW-NID-RLD-PO002, Rev 0 Material Selection Data Sheet for RLD-
VSL-00005

24590-LAW-N I D-RLD-PO05, Rev 0 Material Selection Data Sheet for RLD-
VSL-00003

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000 1,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit

Part III, Operating Unit Group 10-9.9-1
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submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.9-2



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.10

Critical Systems Equipment/Instrument List

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
LAW Equipment Room List @ El 3 Rev 2
LAW Equipment Room List @ El -21 Rev 1

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.10-1



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.11

Low Activity Waste Building
IQRPE Reports

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-CM-HC4-HXYG-00138-01-05, Rev OOD IQRPE Integrity Assessment Report for RLD-VSL-
00004

24590-CM-HC4-HXYG-00138-01-06, Rev A IQRPE Integrity Assessment Report for Below Grade
Secondary Containment

24590-CM-HC4-HXYG-00138-01-09, Rev 00B3 IQRPE Integrity Assessment Report for Below Grade
RLD Ancillary Equipment

24590-CM-HC4-HXYG-00138-01-10, Rev 00B IQRPE Integrity Assessment Report for El. 3
Secondary Containment

24590-CM-HC4-HXYG-00138-01-14, Rev OOB IQRPE Integrity Assessment Report for LCP and
RLD Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00018, Rev IQRP Integrity Assessment Report for El. 28
OA Secondary Containment
24590-CM-HC4-HXYG-00138-02-00029, Rev IQRPE Integrity Assessment Report (LFP System)
OGA for LFP El. 3 Ancillary Equipment
24590-CM-HC4-HXYG-00138-02-00039, Rev IQRPE Integrity Assessment Report for El. 3 LOP
OGA Miscellaneous Unit Subsystem Equipment
24590-CM-HC4-HXYG-00138-02-00052, Rev IQRPE Integrity Assessment Report for LVP
OOA Ancillary Equipment
24590-CM-HC4-HXYG-00138-02-00053, Rev IQRPE Integrity Assessment Report LVP System)
OGA for LVP Miscellaneous Unit Subsystem Equipment

24590-CM-HC4-HXYG-00138-02-07, Rev OOA IQRPE Integrity Assessment Report for RLD-VSL-
00003/5
IQRPE Integrity Assessment Low Activity Waste

CCN 139507 / AREVA-IA-100, Rev 0 (LAW) Melter Feed Process (LFP) System; Melter
Feed Prep Vessels (LFP-VSL-00001/3) and Melter
Feed Vessels (LFP-VSL-00002/4)
IQRPE Integrity Assessment of the LAW Secondary

CCN 139508 / AREVA-IA-101, Rev 0 Off-gas/Vessel Vent Process (LVP) System, Caustic
Collection Tank (LVP-TK-00001)
IQRPE Integrity Assessment of the LAW

CCN 139509 / AREVA-IA-102, Rev 0 Concentrate Receipt Process (LCP) System
Concentrate Receipt Vessels (LCP-VSL-00001/2)

Part III, Operating Unit Group 10-9.11-1



WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

CCN 139510 / AREVA-IA-103, Rev 0

CCN 186406 / AREVA-IA-105, Rev 1

IQRPE Integrity Assessment Report for LOP-VSL-
00001/2
IQRPE Integrity Assessment Report (LOP System)
for El. 3 LOP Ancillary Equipment

CCN 190557 / IA-3001246-001 IQRPE integrity Assessment Report for LAW LMP
Ancillary Equipment

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against it.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.jgov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.11-2

6/2009
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AREVA-07-080 Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

August 14, 2007

Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 -

STRUCTURAL INTEGRITY ASSESSMENT OF LOW-ACTIVITY WASTE (LAW)
SECONDARY OFFGAS SYSTEM (LVP) CAUSTIC COLLECTION TANK (LVP-TK-00001)
(AREVA-IA-101, REV. 0)

The integrity assessment of the subject tank has been completed per the contract
requirements and is enclosed for your use. The assessment found that the design is
sufficient to ensure that the tank is adequately designed and has sufficient structural
strength, compatibility with the waste(s) to be processed/stored/treated, and corrosion
protection to ensure that it will not collapse, rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 373-4438, or via email at
tarlok.hundal@areva.com.

Sincerely,

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland

IlIm

Enclosure

cc: D. C. Pfluger MS 5-L w/ enclosure (2)

AREVA NC INC.

2425 Stevens Center Place, Second Floor, Richland, Washington 99354 - P.O. Box 840, Richland, Washington 99352
Tel.: 509 372 8256 - Fax: 509 372 3169 - www.areva.com

R1 0808603



AREVA-IA-101, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

LOW-ACTIVITY WASTE (LAW) SECONDARY OFFGAS SYSTEM (LVP)
CAUSTIC COLLECTION TANK (LVP-TK-00001)

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



AREVA-IA-101, Rev. 0

IQRPE REVIEW
OF

LOW-ACTIVITY WASTE (LAW) SECONDARY OFFGAS SYSTEM (LVP)
CAUSTIC COLLECTION TANK (LVP-TK-00001)

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the Low-
Activity Waste (LAW) Secondary Offgas System (LVP) Caustic Collection Tank
(LVP-TK-00001) as required by the Washington Administrative Code, Dangerous
Waste Regulations, Section WAC-173-303-640(3) (a) through (g) applicable
components."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is six (6) pages numbered one (1) through six (6).

DateSignature
/07



Low-Activity Waste (LAW) Secondary Offgas System (LVP) AREVA-IA-101, Rev. 0
Caustic Collection Tank (LVP-TK-00001)

. Scope of this Integrity This Integrity Assessment is for LAW Secondary Offgas/Vessel Vent Process (LVP) System, Caustic Collection Tank
Assessment (LVP-TK-00001), located in room L-0218, at Elevation 28'-0" of the LAW Vitrification Building.

Material Requisition:
24590-CM-MRC-MVA0-00002, Rev. 1(including Supplements SOOOI and S0002): Pressure Vessels, Shop Fabricated,
Medium (N053).

Specifications:
The following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the above
listed Material Requisition:
24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance Program Requirements;
24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification (PMI) for Shop Fabrication;
24590-WTP-3PS-G000-T0003, General Specification for Packaging, Handling, and Storage Requirements;
24590-WTP-3PS-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
24590-WTP-3PS-FB01-TOO01, Engineering Specification for Structural Design Loads for Seismic Category III & IV
Equipment and Tanks;

Material Reqs24590-WTP-3PS-AFPS-TOO01, Engineering Specification for Shop Applied Protective Coatings for Steel Items and

ecication, Drawings 24590-WTP-3PS-MTSS-TOOO 1, Specification for Tank Welding.
,~and Mechanical Data

Sheet. Plant Drawings:
24590-LAW-Pl-P01T-00002, Rev. 5, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-P 1-POIT-00004, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 28'-0";
24590-LAW-P 1-POlT-00009, Rev. 8, LAW Vitrification Building General Arrangement Section G-G, H-H, and J-J;
24590-LAW-M5-V 17T-00011, Rev. 5, Process Flow Diagram LAW VIT Secondary Offgas Treatment (System LVP);
24590-LAW-M6-LVP-00002, Rev. 3, P & ID-LAW Secondary Offgas/Vessel Vent Process System and Stack Discharge
Monitoring System (Including DCN # 24590-LAW-M6N-LVP-00038 to Rev. 3 )

Vender Fabrication Drawings (Bechtel Code 1 Drawings = As-Built Drawings: Approved and Accepted by Bechtel):
24590-CM-POA-MVAO-00019-03-00003, Rev. QOC, LAW Caustic Collection Tank (LVP-TK-00001) General Arrangement;
24590-CM-POA-MVAO-00019-03-00015, Rev. OOA, LAW Caustic Collection Tank (LVP-TK-00001) General Notes.

Mechanical Data Sheet:
24590-LAW-MTD-LVP-00001, Rev. 0, LAW Caustic Collection Tank (LVP-TK-00001).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"

Summary of Assessment were reviewed and found to furnish adequate design controls and requirements to ensure that the design fully satisfies the

requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank Systems.

Pa of 6
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Low-Activity Waste (LAW) Secondary Offgas System (LVP)
Caustic Collection Tank (LVP-TK-00001)

a a7- 1

Information Assessed Source of Information Assessment
The Mechanical Data Sheet requires that the LAW Caustic
Collection Tank, LVP-TK-00001 be designed to the API-650
Standard's applicable requirements, which are appropriate for the
tank operating with waste liquid within the pressure and
temperature ranges specified for this tank. The tank's quality level
is commercial (CM) grade and its seismic category (SC) is SC-III.
Supplementary requirements are specified in the engineering
Specifications. Supplementary requirements address the tank
design, positive material identification, lifting attachment design,
fabrication tolerances, acceptable welding procedures for the tank,

Mechanical Data Sheet, Specifications, and Drawings welder qualifications and testing records, NDE inspections and
Tank design standards are listed above under References; records, and lifting, packaging, shipping, handling and storage
appropriate and adequate for requirements. As discussed above, the design standards are
the tank's intended use. API-650 Standard, American Petroleum Institute, appropriate and adequate for the tank's intended use. As shown

Welded Steel Tanks for Oil Storage. ' on the drawings, the LAW Caustic Collection Tank, LVP-TK-
00001 is a vertical tank with a 13 ft ID and a height of 14 ft 4 in.
with a self supporting cone roof. The cone roof is built with a
1/4" minimum thick plate. The shell and bottom floor are be built
of 5/16" minimum thick plates. The tank is anchored to the
concrete floor at Elev. 28'-0". Material for the tanlds cone roof,
shell, and bottom floor is SA-240 316 stainless steel (0.030%
maximum carbon content, dual certified), hereafter referred to as
316 stainless steel. The tank has internal piping, spray nozzle, and
other appurtenances made of other grades of stainless steel
material. Tank's operating volume is to be about 11,910 gallons
and the total internal volume is to be about 14,230 gallons.
The LAW Caustic Collection Tank, LVP-TK-00001 is a standard

Mechanical Data Sheet, Specifications, Material API-650 tank. The Mechanical Data Sheet requires that the API-

Requisition, and Drawings listed above under 650 tank be delivered after design, fabrication, inspection, and

References, testing per API-650 Standard. This is a shop fabricated tank that
If a non-standard tank is to be ' is delivered for service in the LAW Facility. Review of the
used, the design calculations API-650 Standard, American Petroleum Institute Design Calculations document for this tank shows that it has been
demonstrate sound engineering Welded Steel Tanks for Oil Storageu ' designed as a standard tank per applicable requirements of API-
principles of construction. 24590-CM-POA-MVA -00019-0200002, Rev. OCa 650 standard and Specifications and other documents listed in the

Design Calculations for LAW Caustic Collection Material Requisition for the tank. The aforementioned statements

Tank (LVP-TK-00001). and the vendor fabrication drawings of the tank reviewed
demonstrate that sound engineering principles of design,
construction, and fabrication have been used for the tank.

Page 2 of 68/14/07



Low-Activity Waste (LAW) Secondary Offgas System (LVP) AREVA-IA-101, Rev. 0
Caustic Collection Tank (LVP-TK-00001)

Information Assessed Source of Information Assessment

Tank has adequate strength,
after consideration of the
corrosion allowance, to
withstand the operating
pressure, operating
temperature, and seismic loads.

___ 1 -I

Tank foundation will maintain
the load of a full tank.

Mechanical Data Sheet, Specifications, Drawings,
and Material Requisition listed above under
References;

API-650 Standard, American Petroleum Institute,
Welded Steel Tanks for Oil Storage;
UBC 1997, Uniform Building Code, International
Conference of Building Officials;
24590-CM-POA-MVAO-00019-02-00002, Rev. OOC,
Design Calculations for LAW Caustic Collection
Tank (LVP-TK-0000 1).

API-650 Standard, American Petroleum Institute,
Welded Steel Tanks for Oil Storage;
24590-CM-POA-MVAO-00019-02-00002, Rev. OOC,
Design Calculations for LAW Caustic Collection
Tank (LVP-TK-0000 1).
24590-WTP-DB-ENG-01-001, Rev. 11, Basis of
Design.

The Mechanical Data Sheet identifies tank's operating pressure
and temperature ranges, the selected materials, the corrosion
allowance, the quality level, and the seismic category. The API-
650 Standard and supplement Engineering Specifications for the
tank require specific consideration of the operating pressures,
temperatures, and seismic loads in the design process. API-650
Standard requires that corrosion allowance thickness be added to
the nominal tank design thickness when evaluating the adequacy
of the tank components for these loads at the end of life. The
Mechanical Data Sheet identifies the tank's Seismic Category as
SC-HI. For SC-III tanks, the detailed requirements for seismic
load determination (per UBC 1997) are furnished in the
Specification for Structural Design Loads for Seismic Category III
& IV Equipment and Tanks. Review of the Design Calculations
document of this tank shows that the tank has adequate strength
after consideration of corrosion allowance to withstand the
applicable operating pressure, temperature, and seismic loads for
the specified design life of the tank. Furthermore, approval and
acceptance of the vendor fabrication drawings by Bechtel National
Inc. (BNI) is an added assurance that all applicable requirements
stated above and as described in the documents (including
daughter documents) listed in Material Requisition for the tank
have been met.

The API-650 Standard specifies the requirements for the design of
the tank supports and ensures their adequate design. Review of
the Design Calculations document of the tank shows that the
tank's support components (shell and bottom plate) have adequate
strength to maintain the load of the full tank. Furthermore,
Chapter 14 of the Basis of Design document requires that the
foundation underlying the tank support must be adequate to
support the loads from full tank, which is out of scope of this
assessment. The assessment of the adequacy of the underlying
foundation is part of a separate integrity assessment report for the
Secondary Containment of the tank.
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Low-Activity Waste (LAW) Secondary Offgas System (LVP) AREVA-IA-101, Rev. 0
Caustic Collection Tank (LVP-TK-00001)

Information Assessed Source of Information Assessment

Drawings listed under References;

24590-LAW-3YD-LOP-00001, Rev. 1, System The drawings show and the System Description document states

Description for LAW Primary Offgas Process (LOP) that the tank overflows to the berm around the tank and the berm
If in an area subject to and LAW Secondary Ofigas/essel Vent Process in turn drains thru a floor drain to the Plant Wash Tank (RLD-
flooding, the tank is anchored. (LVP) Systems (including SDCN 24590-LAW-3YN- VSL-00003) located at the lower floor (Elev. 3'-0"), therefore,

fig. LVP-) - (flooding is not a credible event. However, the Design
24590- PM09 - 2 eCalculations and drawings show that the tank is anchored to the

0 24590-CM-POA-MVAO-000 19-02-00002, Rev. 00C, concrete floor.
Design Calculations for LAW Caustic Collection
Tank (LVP-TK-0000 1).

O The Structural Design Criteria requires that all outdoor structural

Drawings listed under References; -foundations shall extend into the surrounding soil below the 30 in.

Tank system will withstand the frost line depth; to preclude any frost heave effects. As shown on

effects of frost heave. 24590-WTP-DC-ST-01-001, Rev. 11, Structural the drawings, the tank is located inside/interior of the building at
Design Criteria. above grade (at floor Elev. 28'-0") and the building's lower level

floor is at Elevation (-) 21 '-0", therefore, tank's foundation is not
subject to the frost heave effects.

l

a

8/14/07



Low-Activity Waste (LAW) Secondary Offgas System (LVP) AREVA-IA-101, Rev. 0
Caustic Collection Tank (LVP-TK-00001)

Information Assessed Source of Information Assessment

Characteristics of the waste to
be stored or treated have been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Mechanical Data Sheet listed above under
References;

24590-LAW-NlD-LVP-00002, Rev. 2, Corrosion
Evaluation - Caustic Collection Tank
LVP-TK-00001 (LAW);
24590-WTP-PER-PR-03-002, Rev. 2, Toxic Vapors
and Emissions from WTP Tank Systems and
Miscellaneous Treatment Unit Systems;
24590-WTP-PER-PR-03-001, Rev. 1, Prevention of
Hydrogen Accumulation in WTP Tank Systems and
Miscellaneous Treatment Unit Systems.

The Mechanical Data Sheet presents process conditions and
design parameters of the tank, such as the waste specific gravity,
temperatures, and pressures, etc. The Corrosion Evaluation
document addresses the pH range and chemical composition of the
waste and selects appropriate tank materials and the corrosion
allowance. Waste characteristics that are hazardous, such as
ignitability, reactivity, and toxicity are appropriately addressed in
the Toxic Vapors and Emissions document and Prevention of
Hydrogen Accumulation document. These two aforementioned
documents do not specifically list this tank to exhibit any
hazardous characteristics. Additionally the tank is grounded to
control ignition sources.

24590-LAW-N1D-LVP-00002, Rev. 2, Corrosion The Corrosion Evaluation document demonstrates that the tank is
Evaluation - Caustic Collection Tank designed to process the wastes discussed above. The System

Tank is designed to store or LVP-TK-00001 (LAW); Description discusses normal and abnormal operations for the
treat the wastes with the 24590-LAW-3YD-LOP-00001, Rev. 1, System LVP tank. To neutralize the collected acid gases, a 5 molar
characteristics defined above Description for LAW Primary Offgas Process (LOP) sodium hydroxide solution is added to the Caustic Collection
and any treatment reagents. and LAW Secondary Offgas/Vessel Vent Process Tank. A spray jet nozzle is provided for washdown during

(LVP) Systems (including SDCN 24590-LAW-3YN- maintenance periods.
LOP-00006).

The waste types are compatible
with each other.

Drawings listed above under References;

24590-LAW-3YD-LOP-00001, Rev. 1, System
Description for LAW Primary Offgas Process (LOP)
and LAW Secondary Offgas/Vessel Vent Process
(LVP) Systems (including SDCN 24590-LAW-3YN-
LOP-00006).

The System Description for the LAW (LVP) does not describe
any operations where incompatible wastes are mixed in this tank
for processing. The LVP tank receives scrubbing liquid from the
Caustic Scrubber (LVP-SCB-00001), located at upper floor (Elev.
48'-0") as shown in drawings and as described in the System
Description document. The tank is designed to hold the caustic
scrubbing liquid up to 2 days. The collected waste is routinely
pumped to the LAW pretreatment facility Alkaline Effluent Tanks
(RLD-VSL-00017A/B) via caustic blowdown pumps (LVP-PMP-
00002A/B) for further processing.

I_____________________ ____________________________________
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Low-Activity Waste (LAW) Secondary Offgas System (LVP)
Caustic Collection Tank (LVP-TK-00001)

a
AREVA-IA-101, Rev. 0

Information Assessed Source of Information
As~sessmentI *1 I____________________________________

Tank material and protective
coatings ensure the tank
structure is adequately
protected from the corrosive
effects of the waste stream and
external environments
(expected to not leak or fail for
the design life of the system)

Mechanical Data Sheet and Drawings listed above
under References;

American Petroleum Institute standard, API-650,
Welded Steel Tanks for Oil Storage;
24590-LAW-NID-LVP-00002, Rev. 2, Corrosion
Evaluation - Caustic Collection Tank
LVP-TK-00001 (LAW).

The Corrosion Evaluation document shows that the LAW Caustic
Collection Tank, LVP-VSL-00001 normally operates at
atmospheric pressure, a pH of 9 (may be raised to 14), and at a
temperature range of 142*F to 149*F. The tank is designed per
API-650 standard and for a temperature of 180'F. Other pertinent
tank operation and design information is provided in the
Mechanical Data Sheet. Washdown of the tank is considered
using the internal sprayjet nozzle. The material selected is 316
stainless steel and a corrosion allowance of 0.04 in. The LVP tank
is located in the LAW facility room L-0218 at Elevation 28'-0" as
shown on the drawings. This room has a bermed area surrounding
the tank, which in turn drains to the Plant Wash Tank (RLD-VSL-
00003) located at lower floor (Elev. 3'-0"). Therefore, the cell
should remain dry during normal operations which will limit
external corrosion of the tank over the facility's design life.

Mechanical Data Sheet listed above under
Meeanicas DThe bases for the LVP tank's material selection and corrosion

allowance are furnished in the Corrosion Evaluation document
o and in the Mechanical Data Sheet. Selection of 316 stainless steel

-Corrosionual owae isnde 249LAWN - siLV ei, Rev. 2,Corrosion material with a corrosion allowance of 0.04 in. for a service life of- adequate for the intended Evaluation - Caustic Collection Tank 40 years is adequate and appropriate for the intended use of the
29servi-e le t.kPTCWtank. The Design Calculations appropriately account for the
Des45g0-C M-OA -MVato fr A-0001 9-02-000 2 e v. O corrosion allowance of 0.04 in. for computing the required

C ~~~~~~~~Design Calculations for LAW Caustic Collection ticnsofheakcmpets
Tank (LVP-TK-0000 1). thickness of the tank components.

Drawings listed above under References; The LAW Caustic Collection Tank, LVP-VSL-00001 is provided
Pressure controls (vents and ' with an unrestricted overflow through a 4" diameter pipe to the
relief valves) are adequately 24590-LAW-3YD-LOP-00001, Rev. 1, System bermed area around the tank and the bermed area in turn drains to
designed to ensure pressure 24s90-LAW-3fDrLOPr00ary Rvfg sem the Plant Wash Tank (RLD-VSL-00003) located at lower floor
relief if normal operating DcAW fod ary Offgas Process (Elev. 3'-0"), as shown on the drawings and as described in theand LAW Secondary Offgas/Vessel Vent Processpressures in the tank are LVP) Systems (including SDCN 24590-LAW-3YN- System Description document. The drawings show that the tank is

0 exceeded. LOP-00006) also vented near the apex of its conical roof to prevent any build
up of the gases and/or over pressurization of the tank.

Page 6 of 6
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BY PDC
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CcN 139501

AREVA-07-093 Ms. Jean Renner
Subcontracts
Bechtel National, Inc.
MS 14-3A
2435 Stevens Center Place
Richland, Washington 99354

October 15, 2007

Dear Ms. Renner:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 -
STRUCTURAL INTEGRITY ASSESSMENT OF LOW-ACTIVITY WASTE (LAW)
CONCENTRATE RECEIPT PROCESS (LCP) SYSTEM CONCENTRATE RECEIPT

VESSELS, LCP-VSL-00001/2 (AREVA-IA-102, REV. 0)

The integrity assessment of the subject tank has been completed per the contract

requirements and is enclosed for your use. The assessment found that the design is

sufficient to ensure that the vessels are adequately designed and will have sufficient

structural strength, compatibility with the waste(s) to be processed/stored/treated, and

corrosion protection to ensure that it will not collapse, rupture, or fail.

If you have any questions, please contact Ruben Mendoza at (509) 372-2684.

Sincerely,

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland

Ilm

Enclosure

cc: D. C. Pfluger MS 5-L w/ enclosure (2)

AREVA NC INC.

2425 Stevens Center Place, Second Floor. Richland, Washington 99354 - P.O. Box 840, Richland, Washington 99352

Tel.: 509 372 8256 - Fax: 509 372 3169 - www.areva.com



AREVA-IA-102, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

LOW-ACTIVITY WASTE (LAW) CONCENTRATE RECEIPT PROCESS (LCP)
SYSTEM CONCENTRATE RECEIPT VESSELS, LCP-VSL-0000112

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



AREVA-IA-102, Rev. 0

IQRPE REVIEW
OF

LOW-ACTIVITY WASTE (LAW) CONCENTRATE RECEIPT PROCESS (LCP)
SYSTEM CONCENTRATE RECEIPT VESSELS, LCP-VSL-00001/2

"I, Ruben E. Mendoza, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the Low-
Activity Waste (LAW) Concentrate Receipt Process (LCP) System Concentrate
Receipt Vessels, LCP-VSL-00001/2 as required by the Washington Administrative
Code, Dangerous Waste Regulations, Section WAC-1 73-303-640(3) (a) through (g)
applicable components."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

EX PRES /2. 2 7- g 9-1

____________________ - /5-0 o
Signature Date



Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Scope of this Integrity This integrity assessment includes the two LCP Concentrate Receipt Vessels LCP-VSL-00001/2 and their appurtenances, located
Assessment in cells L-0123/L-0124 respectively, at Elevation 2'-O" in the LAW Vitrification Building.

Material Requisition (MR):
24590-CM-MRA-MVAO-00002, Rev. 2 (including Supplement Nos. S0013, S0014, S0015, S0016, and S0017 to Rev. 2),
Pressure Vessels, Stainless Steel, Shop Fabricated, Medium (N026)(MS005).

Specifications:
The following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the above
listed Material Requisition:

24590-WTP-3PS-MVOO-TOOO, Engineering Specification for Pressure Vessel Design and Fabrication;
24590-WTP-3PS-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;

Material Requisition, 24590-WTP-3PS-MVB2-TOOO1, Engineering Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
Specifications, and 24590-WTP-3PS-GOOO-TOO01, General Specification for Supplier Quality Assurance Program Requirements;
System Description 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification (PMI);

24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and Storage Requirements;
24590-WTP-3PS-FBOI-TOO01, Engineering Specification for Structural Design Loads for Seismic Category III and IV
Equipment and Tanks;
24590-WTP-3PS-MVOO-T0003, Engineering Specification for Pressure Vessel Fatigue analysis.

System Description:

24590-LAW-3YD-LCP-00001, Rev. 1, System Description for LAW Concentrate Receipt Process (LCP);
24590-LAW-3YN-LCP-00002, SDCN to Rev. I of System Description for LAW Concentrate Receipt Process (LCP).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"

Summary of Assessment were reviewed and found to furnish adequate design controls and requirements to ensure that the design fully satisfies the

requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations.
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B a
Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Mechanical Data Sheets:

24590-LAW-MVD-LCP-00004, Rev.2, LAW Concentrate Receipt Vessel (LCP-VSL-00001);
24590-LAW-MVD-LCP-00005, Rev.2, LAW Concentrate Receipt Vessel (LCP-VSL-00002).

Facility Drawings:

24590-LAW-PI-POlT-00002, Rev. 5, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-Pl-P0lT-00001, Rev. 2, LAW Vitrification Building General Arrangement Plan at El (-)21'-0";
24590-LAW-M5-Vl7T-00001, Rev. 5, Process Flow Diagram LAW Concentrate Receipt & Melter 1 Feed (System LCP, GFR, and
LFP);
24590-LAW-M5-V17T-00002, Rev. 5, Process Flow Diagram LAW Concentrate Receipt & Melter 2 Feed (System LCP, GFR, and
LFP);
24590-LAW-M6-LCP-00001, Rev. 5, P & ID-LAW Concentrate Receipt Process System Concentrate Receipt Vessel LCP-VSL-
00001;
24590-LAW-M6-LCP-00002, Rev. 5, P & ID-LAW Concentrate Receipt Process System Concentrate Receipt Vessel LCP-VSL-

Mechanical Data 00002.
Sheets, Facility and
Vendor Fabrication Vendor Fabrication Drawings (* Bechtel Code 1, 2, or 4 Drawings):
Drawings

24590-CM-POA-MVAO-00002-03-53, Rev.OOD, General Arrangement - Vessel LCP-VSL-00001 Concentrate Receipt VSL;
24590-CM-POA-MVAO-00002-03-54, Rev.00F, Plan View - Vessel LCP-VSL-00001 Concentrate Receipt VSL;
24590-CM-POA-MVAO-00002-03-55, Rev.OOF, Skirt Details & Anchor Bolt Plan - Vessel LCP-VSL-00001 Concentrate Receipt
VSL;
24590-CM-POA-MVAO-00002-03-56, Rev.OOD, Lift Lug & Tailing Lug Details - Vessel LCP-VSL-00001 Concentrate Receipt
VSL;
24590-CM-POA-MVAO-00002-03-64, Rev.OOD, General Arrangement - Vessel LCP-VSL-00002 Concentrate Receipt VSL;
24590-CM-POA-MVAO-00002-03-65, Rev.OOF, Plan View - Vessel LCP-VSL-00002 Concentrate Receipt VSL;
24590-CM-POA-MVAO-00002-03-66, Rev.OOF, Skirt Details & Anchor Bolt Plan - Vessel LCP-VSL-00002 Concentrate Receipt
VSL;
24590-CM-POA-MVAO-00002-03-67, Rev.OOD, Lift Lug & Tailing Lug Details - Vessel LCP-VSL-00002 Concentrate Receipt
VSL.

* Bechtel Code 1 Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel.
Bechtel Code 2 Drawing is an "as fabricated vendor drawing" approved (with comments)/accepted by Bechtel.
Bechtel Code 4 Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel without review.
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Information Assessed Source of Information Assessment
The LAW Concentrate Receipt Process (LCP) tanks will receive LAW
concentrate from the Pretreatment facility where the melter feed will
be sampled before it is transferred to the Melter Feed Preparation
Vessels. The LCP Vessels, LCP-VSL-00001/2 are identical vertical
vessels. The drawings show that each vessel has a 168 in. ID and a
height of 153 in. from bottom tangent line to top tangent line. The
vessel's top and bottom Flanged & Dished (torispherical) heads are
built with 1" thick plate (top head) and 3/4" thick plate (bottom head).
The shell is made of 3/4" thick plate. Each vessel is supported on a
cylindrical skirt (1/2" thick by approx. 2'-6" high) which is supported
on a base plate anchored to the concrete floor at Elev. 2'-0". The

Specifications, Drawings, and Mechanical Data vessels have internal equipment such as an agitator, pumps, and spray
Sheets, listed above under References; nozzles that are supported from the vessel's top. Material for the shell,

top, and bottom heads is SA-240 316 stainless steel (with max. 0.030%
ASME Boiler and Pressure Vessel Code (BPV), carbon content, dual certified) and is hereafter referred to as 316 SS.

Vessel design standards Section VIII, Division 1, Rules for Construction of The supporting skirt is specified as SA-240 304 stainless steel and is
.g are appropriate and Pressure Vessels, American Society of Mechanical hereafter referred to as 304 SS. The total internal volume is to be

tadequate for the vessel's Engineers; approximately 18,100 gallons with an operating volume of
intended use. UBC 1997, Uniform Building Code, International approximately 15,400 gallons and a normal heel of approximately

Conference of Building Officials; 4,100 gallons. The Mechanical Data Sheets identify the LCP

AISC Manual of Steel Construction, Allowable Stress components as seismic category SC-III and a quality level of
Design, American Institute of Steel Construction. Commercial Material. The LCP system vessels are designed to the

ASME Section VIII, Division 1 rules (with UBC-97 implemented for
seismic loads on the vessels) and the vessel supports are designed to
ASME Section VIII, Division 1 and the AISC manual.
Supplementary requirements are identified in the Engineering
Specifications and include vessel fatigue analysis, positive material
identification, seismic load requirements, welding requirements,
fabrication tolerances, NDE inspections and records, quality assurance
requirements, and packaging, handling and storage requirements.
These are appropriate and adequate design codes and standards for
pressure vessels operating over the pressure and temperature ranges

specified for these vessels.

10/#07Pa~ f9



B
Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Information Assessed Source of Information Assessment

If a non-standard vessel
is to be used, the design
calculations demonstrate
sound engineering
principles of
construction.

Mechanical Data Sheets, Material Requisition, and
Drawings listed above under References;

ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;
24590-CM-POA-MVAO-00002-02-02, Rev. OOE,
Design Calculations for LCP-VSL-00001 and LCP-
VSL-00002.

The LCP Concentrate Receipt Vessels, LCP-VSL-00001/2 are standard
ASME Section VIII vessels. The Mechanical Data Sheets require that
the ASME Section VIII, Division 1 vessels be delivered after design,
fabrication, inspection and testing with an ASME code stamp and that
the vessels be nationally registered. Review of the design calculations
and fabrication drawings show that the vessels have been designed as
standard vessels per applicable requirements of the ASME Section
VIII, Div. 1 code and additional requirements documents listed in the
Material Requisition for the vessels demonstrating that sound
engineering principles of construction and fabrication have been
implemented for the vessels.

Page 4 of 9
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System
Concentrate Receipt Vessels, LCP-VSL-00001/2

AREVA-IA-102, Rev.0

Information Assessed Source of Information Assessment
The Mechanical Data Sheets identify the vessel's operating pressure
and temperature ranges, the materials selected for the vessels, the
corrosion/erosion allowance(s), and the vessel quality level which
determines the requirements for seismic design. The design
specification for the vessels and ASME Section VIII, Div. 1 requires
specific consideration of the operating pressures and temperatures and
seismic loads in the design process and also requires that the
corrosion/erosion allowance thickness be excluded from nominal

Specifications, Material Requisition, Drawings, and vessel thickness when evaluating the adequacy of vessel components
Mechanical Data Sheets listed above under for these loads through the end of life. The Engineering Specification
References; for Seismic Qualification Criteria for Pressure Vessels adopts ASME

Section VIII, Div. 1 as the governing design code to address seismic

Vessel has adequate ASME Boiler and Pressure Vessel Code (BPV), design and analysis of the vessels with acceptance criteria in
segtha aeuat Section VIII, Division 1, Rules for Construction of accordance with ASME Section VIII, Div. 2. Detailed requirements

consideration of the Pressure Vessels, American Society of Mechanical for seismic load determination are furnished in the Specification for
Engineers; Structural Design Loads for Seismic Category III & IV Equipment and

withstan th e o g ASME Boiler and Pressure Vessel Code (BPV), Tanks. This specification specifies that the UBC 1997 code be used
Section VIII, Division 2, Rules for Construction of for seismic load determination for SC-III components. Design

pressure, operating Pressure Vessels - Alternative Rules, American calculations were reviewed and found to appropriately incorporatea temperature, and seismic Society of Mechanical Engineers; requirements of ASME Section VIII, Div. l/Div.2 and the design
loads. UBC 1997, Uniform Building Code, International specifications. Calculations use the correct vessel material properties

Conference of Building Officials; and include multiple configurations and load combinations for the
24590-CM-POA-MVAO-00002-02-02, Rev. OOE, vessels including maximum vessel temperatures and pressures,
Design Calculations for LCP-VSL-0000 1 and LCP- empty/full vessel, new/corroded walls, and seismic loads. The
VSL-00002. calculations correctly incorporate the materials, dimensions, corrosion

allowances, and configurations identified in the engineering design
requirements documents. Calculation results show that the vessels,
nozzles, and welds have adequate strength after the appropriate
consideration of corrosion allowance to withstand the applicable loads.
Additionally, approval and acceptance of the vendor calculations and
fabrication drawings by Bechtel National Inc. (BNI) is an added
assurance that all applicable requirements pertaining to the design of
the vessels have been met.
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Information Assessed Source of Information Assessment
The Engineering Specification for Pressure Vessel Design and
Fabrication requires the use of ASME Section VIII, Division 1 and the

Specifications listed above under References; AISC manual for design of the vessel supports. These codes ensure an
adequate design for the vessel supports. Design calculations include

ASME Boler and Pressure Vessel Code (BPV), the vessel skirt, base plate, and anchor bolts. These calculations were

Section VIII, Division 1, Rules for Construction of reviewed and found to appropriately evaluate the support system of the

Pressure Vessels, American Society of Mechanical vessels incorporating the requirements of ASME Section VIII, Div. 1
Vessel foundation will Engineerss and the design specification documents including vessel support

maintain the load of a AISC Manual of Steel Construction, Allowable Stress materials, fluid specific gravity, new/corroded vessel weights and

full vessel. Design, American Institute of Steel Construction- seismic loading. The calculations correctly incorporate the dimensions

24590-WT-DB-ENG-01-001, Rev. CI, Basis of' and configurations identified in the vessel support fabrication

Design- drawings. Calculation results show acceptable stresses on the tank

24590-CM-POA-MVAO-00002-02-02, Rev. OOE, supports. The Basis of Design document requires that the foundation

Design Calculations for LCP-VSL-00001 and LCP- underlying the vessel support must be adequate to support the loads
from the full vessel; however, the adequacy of the underlying
foundation is not part of this integrity assessment. The foundation
adequacy is part of a separate integrity assessment report for the
Secondary Containment of the LCP vessels.
The Specification of Pressure Vessel Design and Fabrication requires

If in an area subject to supports and anchors to secure the buoyant vessel in case the vessel is

flooding, the vessel is Specifications and Material Data Sheets listed under empty and submerged to the level indicated in the Mechanical Data

anchored. References. Sheets. The Mechanical Data Sheets for these vessels do not indicate
any such conditions; therefore, the flooding consideration does not
apply.
The Basis of Design document requires that all structural foundations

Vessel system will extend a distance below grade that exceeds the 30" depth of the frost

withstand the effects of 24590-WTP-DB-ENG-01-001, Rev. II, Basis of line. The vessels are located inside/interior of the building at above

frost heave f Design. grade (Elevation 2'-0" level) and the building's lower level floor is at
Elevation (-)2 1'-0", therefore, the vessel system is not subject to frost
heave.
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Information Assessed Source of Information Assessment
Mechanical Data Sheets listed above under
References; The Mechanical Data Sheets identify the waste process conditions and

Characteristics of the Plant Item Material Selection Data Sheet, design parameters of the vessels including the waste specific gravity,
waste to be stored or 24590-LAW-NID-LCP-PO001, Rev. 1 storage temperatures and pressures. The Plant Item Material Selection
treated have been LCP-VSL-00001/2 (LAW) Concentrate Receipt Data Sheet addresses the pH range and chemical composition of the
identified (ignitable, Vessels- waste to select appropriate vessel materials and specify the
reactive, toxic, specific 2 T- corrosion/erosion allowance. Waste characteristics that are hazardous,
gravity, vapor pressure, 24590-WTP-PER-PR-03-0O, Rev. 1, Prevention of such as ignitability, reactivity and toxicity are appropriately addressed
flash point, storage Hydrogen Accumulation in WiT Tank Systems and in the Toxic Vapors and Emissions document and Prevention of

W temperature) Miscellaneous Treatment Unit Systems; Hydrogen Accumulation document. These two documents do not
t49pWPaE-R-02as T ysRev. ToxicdVapors specifically list these vessels to exhibit any hazardous characteristics.
and Emissions from WTP Tank Systems and
Miscellaneous Treatment Unit Systems.

The Plant Item Material Selection Data Sheets demonstrate that the
S ystem Dsrpilisteu bv unduerRerncs

Vessel is designed to Description above References; vessels are designed to process the wastes as discussed above. The
store or treat the wastes System Description discusses normal and abnormal operations for the
with the characteristics Pla elction Ree LCP vessels. Compatible fluid (demineralized water) will be used for
defined above and any LCP-VSL-00001/2 (LAW) Co1centrate Receipt flushing/rinsing or wash downs of the vessels. The 316 SS material
treatment reagents. selected for the vessels is appropriate for the waste to be stored and the

.Vessels. .rinsing fluid.
The System Description for the LAW (LCP) does not describe any
operations where incompatible wastes are mixed in these vessels for

The waste types are processing. The LCP vessels function primarily to receive LAW
Tc ate itpesach Sconcentrate waste from the Pretreatment Facility (PTF). The waste is

compatible with each System Description listed above under References. stored and sampled to confirm the glass forming recipe before
other. transferring it to the Melter Feed Preparation vessels (LFP-VSL-

00001/3) for further processing to produce a vitrified product. No
other wastes are used in these vessels.
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r__ a a
Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

information Assessed Source of Information Assessment
The Plant Item Material Selection Data Sheet and Mechanical Data
Sheets shows that the LAW Concentrate Receipt Vessels, LCP-VSL-
00001/2 normally operate at a pH of 11 to 14.5 with an operating

Vessel material and temperature range of 77 to 150*F (with a nominal temperature of
a protective coatings 122*F) and an operating pressure of 0.07 psig. The vessels are
- ensure the vessel Drawings and Mechanical Data Sheets listed above designed for a maximum temperature of 150*F and a maximum

W structure is adequately under References; pressure of 15 psig. The material selection corrosion considerations
protected from the include the effects of general corrosion, pitting corrosion, stress
corrosive effects of the Plant Item Material Selection Data Sheet; corrosion cracking, galvanic corrosion, and erosion. The material

.2 waste stream and 24590-LAW-N1D-LCP-POOOI, Rev. 1, selected for the vessels is 316 SS with a corrosion/erosion allowance of
external environments LCP-VSL-00001/2 (LAW) Concentrate Receipt 0.04 in which is adequate and appropriate for the waste to be stored.

0 (expected to not leak or Vessels. The material for the vessel support is 304 SS. The drawings show that
fail for the design life of the LCP vessels are located in LAW cells L-0123 and L-0124 at
the system) Elevation 2'-0". These cells are equipped with a sump to pump out

any leaked fluid. Therefore, the cells should remain dry during normal
operations which will limit external corrosion of the vessels and their
supports over the facility design life of 40 years.
The bases for the LCP vessel's material selection and
corrosion/erosion allowance are furnished in the Plant Item Material

Mechanical Data Sheets listed above under References; Selection Data Sheet. Selection of 316 SS material with a
corrosion/erosion allowance of 0.04 in. for a service life of 40 years is

Sadequate for the Plant Item Material Selection Data Sheet; adequate and appropriate. The material selections and corrosion

intended service life of 24590-LAW-NiD-LCP-Po , Rev. I allowances are correctly carried forward to the Mechanical Data Sheets
h sand are used in the vessel calculations consistently and correctly. A

teVessLcorrosion allowance for the supports is not identified but as mentioned
above, the cells should remain dry preventing corrosion of the
supports. Therefore, the 304 SS vessel supports are adequate for this
application.
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System AREVA-IA-102, Rev.0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Information Assessed Source of Information Assessment
The drawings and System Description document show and/or describe
that the LCP Concentrate Receipt Vessels, LCP-VSL-0000 1/2 are

Pressure controls (vents designed with an unrestricted overflow through a 6" diameter line to

and relief valves) are the C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004) located
at Elevation (-) 21'-0". A high-high tank level alarm and trip is

adequately designed to Drawings and system Description listed above under designed to prevent the contents from reaching the overflow. The
ensure pressure relief if
enr perting References. vessels are also connected to the LAW vessel vent system which

includes backup power if power is lost during normal operations and a
pressures in the vessel backup fan if one of the two ventilation fans fails. A high pressure
are exceeded. alarm will alert operations if the headspace pressure is approaching the

surrounding process cell pressure. All above listed features will
prevent the over pressurization of the LCP vessels.

I
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AFS-08-0085

April 23, 2008

Ms. Jean Renner
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

A R135E
-ie 5 R10901 101

A RE VA

RPP-WTP
RECEIVED

AN 3 0 2008

BY PDC

Dear Ms. Renner:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 -
STRUCTURAL INTEGRITY ASSESSMENT OF LOW-ACTIVITY WASTE (LAW)
PRIMARY OFFGAS SYSTEM (LOP) PLANT ITEMS (LOP-VSL-0000112), (LOP-SCB-
00001/2), and (LOP-WESP-00001/2) (AREVA-IA-103, REV. 0)

The integrity assessment of the subject Plant Items has been completed per the contract
requirements and is enclosed for your use. The assessment found that the design is
sufficient to ensure that each Plant Item is adequately designed and has sufficient structural
strength, compatibility with the waste(s) to be processed/stored/treated, and corrosion
protection to ensure that it will not collapse, rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 373-4438, or via email at
tarlok.hundal@areva.com.

Sincerely,

rk D. Rickenbach
Director, Technical Services
AREVA Federal Services LLC
Richland Office

Enclosure

cc: D. C. Pfluger, MS5-L w/enclosure (2)

AREVA Federal Services LLC
2425 Stevens Center Place, Richland. WA 99354. P.O. Box 840. Richland, WA 99352
Tel: 509 372 8256 - Fax: 509 372 3169 - www.areva.com



AREVA-IA-103, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

LOW-ACTIVITY WASTE (LAW) PRIMARY OFFGAS PROCESS SYSTEM (LOP)
PLANT ITEMS

(LOP-VSL-00001/2), (LOP-SCB-0000112), and (LOP-WESP-00001/2)

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



AREVA-IA-103, Rev. 0

IQRPE REVIEW
OF

LOW-ACTIVITY WASTE (LAW) PRIMARY OFFGAS PROCESS SYSTEM (LOP)
PLANT ITEMS

(LOP-VSL-00001/2), (LOP-SCB-0000112), and (LOP-WESP-00001/2)

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank system
or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the Low-Activity Waste (LAW) Primary Offgas
Process System (LOP) Plant Items (LOP-VSL-00001/2), (LOP-SCB-00001/2), and (LOP-
WESP-00001/2) as required by the Washington Administrative Code, Dangerous Waste
Regulations, Section WAC-1 73-303-640(3) (a) through (g) applicable components."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the requirements of the
WAC.

The attached review is twenty-one (21) pages numbered one (1) through twenty-one (21).

[EXPIRES: 02/15/10

Signature Date '



Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Melter 1 & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2),
Submerged Bed Scrubbers (LOP-SCB-00001/2), and
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

This Integrity Assessment includes the following LOP System plant items including their appurtenances are located at Elevation
2'-0" in cells L-0123 and L-0 124 of the LAW Vitrification Building as shown on plant general arrangement Drawing 24590-
LAW-P1-P0lT-00002:

SScpe is Integrity 1. Two Melter Submerged Bed Scrubber Condensate Vessels (LOP-VSL-00001/2)--pages 4 thru 9.
S Assessment

2. Two Submerged Bed Scrubbers (LOP-SCB-00001/2)--pages 10 thru 15.

3. Two Wet Electrostatic Precipitators (LOP-WESP-00001/2)--pages 16 thru 21.
Material Requisitions (MRs):

24590-QL-MRD-MVAO-00002, Rev. 2 (including Supplement Nos. S0014 and S0018 to Rev. 2), Pressure Vessels, High Alloy ,
Shop Fabricated, Medium QL-I (N 116) for Condensate Vessels
24590-QL-MRA-MKAS-00001, Rev. 6, Submerged Bed Scrubbers, Flue or Off-Gas LAW QL-1 (N083) (QOLl).
24590-QL-MRA-MKEO-00001, Rev. 6 (including Supplement No. S007 to Rev. 6), Wet Electrostatic Precipitators (WESP)
QL1/2 (QOL5) (MLT001).

Specifications:
pThe following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the above listed

Material RMaterial Requisitions:
MaeilRequisitions

and Specifications 24590-WTP-3PS-MVOO-TOOO 1, Engineering Specification for Pressure Vessel Design and Fabrication;
24590-WTP-3PS-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
24590-WTP-3PS-MVOO-T0003, Engineering Specification for Pressure Vessel Fatigue Analysis;
24590-WTP-3PS-MVB2-TOOO1, Engineering Specification for Welding of Pressure Vessels, Heat Exchangers, and Boilers;
24590-WTP-3PS-MOOO-T0002, General Specification for Mechanical Handling, Equipment Design, and Manufacture;
24590-WTP-3PS-G000-T000 1, General Specification for Supplier Quality Assurance Program Requirements;
24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification (PMI);
24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and Storage Requirements;
24590-WTP-3PS-MKEO-TOO01, Engineering Specification for Wet Electrostatic Precipitators (WESPs);
24590-WTP-3PS-FBOl-TOOOl, Engineering Specification for Structural Design Loads for Seismic Category III & IV Equipment
and Tanks.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"
Summary of Assessment were reviewed and found to furnish adequate design controls and requirements to ensure that the design fully satisfies the

requirements of Washington Administrative Code, WAC- 173-303-640, Dangerous Waste Regulations for Tank Systems.
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a
Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Melter I & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2),
Submerged Bed Scrubbers (LOP-SCB-00001/2), and
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Plant Drawings including Drawing Change Notices (DCNs) listed in the above listed Material Requisitions:

24590-LAW-PI-PO1T-00002, Rev. 5, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-Pl-POlT-00007, Rev. 8, LAW Vitrification Building General Arrangement Section A-A, B-B, C-C, and S-S;
24590-LAW-P1-POlT-00010, Rev. 8, LAW Vitrification Building General Arrangement Section K-K, L-L, and M-M;
24590-LAW-M6-LOP-00001, Rev. 4, P & ID-LAW Primary Offgas Process System Melter 1;
24590-LAW-M6-LOP-00002, Rev. 4, P & ID-LAW Primary Offgas Process System Melter 2.
24590-LAW-M5-VI7T-P0007, Rev. 0, Process Flow Diagram LAW Melter 1 Primary Offgas Treatment System (System LOP);
24590-LAW-M5-V17T-P0008, Rev. 0, Process Flow Diagram LAW Melter 2 Primary Offgas Treatment System (System LOP);

Vendor Fabrication Drawings (* Bechtel Code 1, 2, or 4 Drawings):

24590-QL-POB-MVAO-00002-01-01, Rev. 001, LAW Melter 1 SBS Condensate Vessel (LAW-LOP-VSL-00001);
24590-QL-POB-MVAO-00002-01-02, Rev. OOJ, LAW Melter 1 SBS Condensate Vessel (LAW-LOP-VSL-00001);
24590-QL-POB-MVAO-00002-01-03, Rev. OOJ, LAW Melter 2 SBS Condensate Vessel (LAW-LOP-VSL-00002);
24590-QL-POB-MVAO-00002-01-04, Rev. 00K, LAW Melter 2 SBS Condensate Vessel (LAW-LOP-VSL-00002);
24590-QL-POA-MKAS-00001-01-01, Rev. OG, Submerged Bed Scrubber Assembly Drawing (LAW-LOP-SCB-00001/2);
24590-QL-POA-MKAS-00001-01-10, Rev. OOG, Submerged Bed Scrubber General Notes (LAW-LOP-SCB-00001/2);

Drawings 24590-QL-POA-MKEO-00001-06-01, Rev. OOC, LAW-1 WESP Vessel Assembly, LOP-WESP-00001;
24590-QL-POA-MKEO-00001-06-02, Rev. OOC, LAW-1 WESP Vessel Assembly, LOP-WESP-00001;
24590-QL-POA-MKEO-00001-06-03, Rev. OOG, LAW-1 WESP Vessel Subassembly, LOP-WESP-00001;
24590-QL-POA-MKEO-00001-06-04, Rev. OOG, LAW-1 WESP Vessel Details, LOP-WESP-00001;
24590-QL-POA-MKEO-00001-06-06, Rev. OOG, LAW-1 WESP Vessel Details, LOP-WESP-00001 (including 5001);
24590-QL-POA-MKEO-00001-06-13, Rev. OOC, LAW-2 WESP Vessel Assembly, LOP-WESP-00002;
24590-QL-POA-MKEO-00001-06-14, Rev. OOC, LAW-2 WESP Vessel Assembly, LOP-WESP-00002;
24590-QL-POA-MKEO-00001-06-15, Rev. QOG, LAW-2 WESP Vessel Subassembly, LOP-WESP-00002 (including SOOI);
24590-QL-POA-MKEO-00001-06-16, Rev. OOG, LAW-2 WESP Vessel Details, LOP-WESP-00002;
24590-QL-POA-MKEO-00001-06-18, Rev. OOG, LAW-2 WESP Vessel Details, LOP-WESP-00002;
24590-QL-POA-MKEO-00001-06-33, Rev. 00H, P & ID LAW-WESP, LOP-WESP-00001;
24590-QL-POA-MKEO-00001-06-00049, Rev. OOF, P & ID LAW-WESP, LOP-WESP-00002.

* Bechtel Code 1 DrawinE is an "as fabricated vendor drawing" approved/accepted by Bechtel.
Bechtel Code 2 Drawing is an "as fabricated vendor drawing" approved (with comnents)/accepted by Bechtel.
Bechtel Code 4 Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel without review.
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AREVA-IA-103, Rev. 0

Mechanical Data Sheets:

24590-LAW-MVD-LOP-00004, Rev. 5, LAW Melter 1 SBS Condensate Vessel (LOP-VSL-00001);
24590-LAW-MVD-LOP-00005, Rev. 5, LAW Melter 2 SBS Condensate Vessel (LOP-VSL-00002);

MShetsanda Sste 24590-LAW-MKD-LOP-00008, Rev. 1, LAW Melter 1/2, Submerged Bed Scrubber (LOP-SCB-00001/2).
Sheets and System
Description System Description:

24590-LAW-3YD-LOP-00001, Rev. 1, System Description for LAW Primary Offgas Process (LOP) and LAW Secondary
Offgas/Vessel Vent Process (LVP) Systems (including SDCN 00006 to Rev. 1)

4/2 * Page W 1

Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Melter 1 & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2),
Submerged Bed Scrubbers (LOP-SCB-00001/2), and
Wet Electrostatic Precipitators (LOP-WESP-00001/2)



0
Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AR VA-IA-103, Rev. 0
Melter I & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2)

Information Assessed Source of Information Assessment

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Mechanical Data Sheets, Specifications, and
Drawings, listed above under References;

ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers.

The Mechanical Data Sheets show that the LAW LOP system
Melter 1 and Melter 2 SBS Condensate Vessels, LOP-VSL-
00001/2 and their appurtenances are to be designed to the
ASME Section VIII, Division 1 rules which are appropriate for
pressure vessels operating with mixed waste solutions over the
pressure and temperature ranges specified for these vessels.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding
procedures for the vessel and appurtenances, welder
qualifications and testing records, NDE inspections and records,
and lifting, packaging, shipping, handling and storage
requirements. These are adequate and acceptable design
standards for the intended use of the vessels. The drawings
show that the LOP-VSL-00001/2 are vertical with a 144 in. ID
and a height of 98 in. from the bottom tangent line to the top
tangent line. The vessels' top and bottom Flanged & Dished (F
& D) heads and shells are built with 5/8" thick plate. Each
vessel is supported on a cylindrical skirt (1/2" thick plate by
approx. 28" high) which in turn is supported on a base plate
anchored to the concrete floor at Elev. 2'-0". Each vessel has
internal equipment such as an eductor, spay nozzle, and piping
that are supported from the vessel's top head. Material for the
shell, top and bottom heads, and vessel's internal equipment is
Hastelloy C-22 (SB-575 N06022) and is hereafter referred to as
C-22. Each vessel's shell and bottom head has an external
cooling coil jacket made of SA-312 304 stainless steel half-pipe
section and the supporting skirt is specified as SA-240 304
stainless steel plate. Both of these aforementioned stainless steel
components have a 0.030% maximum carbon content and this
material is hereafter referred to as the 304 stainless steel. The
operating volume of each vessel is about 7,400 gallons and the
total internal volume is about 9,050 gallons.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0

Melter 1 & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2)

Information Assessed Source of Information Assessment

Mechanical Data Sheets, Material Requisition, and
Drawings listed above under References;

The LOP Melter I and Melter 2 SBS Condensate Vessels, LOP-

ASME Boiler & Pressure Vessel Code (BPV), VSL-00001/2 are standard ASME Section VIII, Div. 1 vessels.

Section VIII, Division 1, Rules for Construction of The Mechanical Data Sheets require that the ASME Section

Pressure Vessels, American Society of Mechanical VIII, Division 1 vessels be delivered after design, fabrication,

Engineers; inspection, and testing with an ASME code stamp and that the

24590-QL-POB-MVAO-00002-03-01, Rev. OOE, vessels be nationally registered. These are shop fabricated

Ifused, then-ssigdacalesstiois Design Calculations for LOP-VSL-00001; vessels that are delivered for service in the LAW Facility.
demse trathe sond engering 24590-QL-POB-MVAO-00002-03-09, Rev. OOC, Review of the Design Calculations documents of these vessels

Design Calculations for LOP-VSL-00001; show that the vessels have been designed as standard vessels per
principles of construction. 24590-QL-POB-MVAO-00002-03-1 1, Rev. OOC, applicable requirements of ASME Section VIII, Division 1

Design Calculations for LOP-VSL-00001; Code and other documents listed in the Material Requisition for

24590-QL-POB-MVAO-00002-03-02, Rev. OOE, the vessels. The aforementioned statements and the vendor

Design Calculations for LOP-VSL-00002; fabrication drawings reviewed demonstrate that sound

24590-QL-POB-MVAO-00002-03-10, Rev. OOC, engineering principles of construction and fabrication have been

Design Calculations for LOP-VSL-00002; used for the vessels.
24590-QL-POB-MVAO-00002-03-12, Rev. OOC,
Design Calculations for LOP-VSL-00002;
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0 0 B
Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Melter 1 & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2)

Information Assessed Source of Information Assessment

The Mechanical Data Sheets identify each vessel's operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, the vessel quality level, and its
seismic category. The Mechanical Data Sheets also require that
the vessels be designed to ASME Section VIII, Division 1 rules.
This code requires specific consideration of the operating
pressures, temperatures, seismic loads, and corrosion allowance

Mechanical Data Sheets, Specifications, and in the design process. Supplementary design criteria are
Material Requisition, listed above under References; specified in the Engineering Specifications for Seismic

Qualification Criteria and Structural Design Loads for Seismic
ASME Boiler & Pressure Vessel Code (BPV), Category III & IV Equipment and Tanks to provide for the
Section VIII, Division 1, Rules for Construction of seismic design analysis. The Mechanical Data Sheets identify
Pressure Vessels, American Society of Mechanical the vessels operating pressure and temperature ranges and the
Engineers; requirements for seismic qualification in the design. ASME
UBC 1997, Uniform Building Code, International Section VIII, Div. 1 requires that corrosion allowance thickness

i Vessel has adequate strength, Conference of Building Officials; shall be excluded from nominal vessel thickness when
o after consideration of the 24590-QL-POB-MVAO-00002-03-01, Rev. OOE, evaluating the adequacy of vessel components for these loads at

corrosion allowance, to withstand Design Calculations for LOP-VSL-0000 1; end of life. The Engineering Specification for Seismic
.2 the operating pressure, operating 24590-QL-POB-MVAO-00002-03-09, Rev. OOC, Qualification Criteria for Pressure Vessels provides pertinent

temperature, and seismic loads. Design Calculations for LOP-VSL-00001; requirements for determination of seismic loads, analysis, and
24590-QL-POB-MVAO-00002-03-1 1, Rev. OOC, acceptance criteria for the vessels and their supports. The
Design Calculations for LOP-VSL-00001; Mechanical Data Sheet identifies the vessels' Seismic Category
24590-QL-POB-MVAO-00002-03-02, Rev. OOE, as SC- II. For SC-IL vessels, the detailed requirements for
Design Calculations for LOP-VSL-00002; seismic load determination (per UBC 1997) are furnished in the
24590-QL-POB-MVAO-00002-03-10, Rev. OOC, Specification for Structural Design Loads for Seismic Category
Design Calculations for LOP-VSL-00002; III & IV Equipment and Tanks. Review of the Design
24590-QL-POB-MVAO-00002-03-12, Rev. OOC, Calculations documents of these vessels show that they have
Design Calculations for LOP-VSL-00002. adequate strength after consideration of corrosion allowance to

withstand the applicable operating pressure, temperature, and
seismic loads for the specified design life of the vessels.
Furthermore, approval and acceptance of the vendor fabrication
drawings by Bechtel National Inc. (BNI) is an added assurance
that all applicable requirements stated above and as described in
documents (including daughter documents) listed in Material
Requisition for the vessels have been met.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Melter 1 & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2)

Information Assessed Source of Information Assessment

The Engineering Specification for Pressure Vessel Design and
Specifications listed above under References, Fabrication requires the use of ASME Section VIII, Division I

ASME Boiler & Pressure Vessel Code (BPV), for the design of the vessel supports. This code ensures an
SeonVIII, B sion , Ps u ese Coetru(f adequate design for the vessel supports. Review of the Design

Section VIII, Division 1, Rules for Construction of Calculations documents of the vessels show that the vessels'
Pressure Vessels, American Society of Mechancal support skirts have adequate strength to maintain the loads of

Vessel foundation will maintain Engineers; . full vessel. Furthermore, Chapter 14 of the Basis of Design
the load of a fuDll vessel. 24590-WTP-DB-ENG-0l-0O, Rev. 1K, Basis of document requires that the foundation underlying the vessel

24590-QL-POB-MVAO-00002-03-Ol, Rev. OOE, support must be adequate to support the loads from full vessel,
2459gn-alul-Po-MforAP-VS-000 1, R.E'which is out of scope of this assessment. The assessment of the
Design Calculations for LOP-VSL-0000 1; adequacy of the underlying foundation is part of a separate
24590-QL-POB-MVAo -00002-0-02, Rev. OQE, integrity assessment report for the Secondary Containment of
Design Calculations for LOP-VSL-00002. the vessels.

Z

Specification for Pressure Vessel Design requires designing the
Pr vessel supports and anchors to secure the buoyant vessel in case

If in an area subject to flooding, Specifications and Mechanical Data Sheets listed the vessel is empty and submerged to the level indicated in the

the vessel is anchored.. under References. Mechanical Data Sheet. The Mechanical Data Sheets for these
vessels do not indicate any such conditions; therefore, the
flooding consideration does not apply.

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below

Vessel system will withstand the 24590-WTP-DB-ENG-0l-00l, Rev. 1K, Basis of grade that exceeds the 30" depth of the frost line. The vessels

effects of frost heave. Design. are located inside/interior of the building at Elev. 2'-0" level,
and the building's lower level floor is at Elev. (-) 21'-0",
therefore, the vessels' foundations are not subject to frost heave.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Melter I & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2)

Information Assessed Source of Information Assessment

Mechanical Data Sheets listed above under
References; The Mechanical Data Sheets present process conditions and

design parameters of the vessels, such as the waste specific

Characteristics of the waste to be Plant Item Material Selection Data Sheet, gravity, temperatures, and pressures, etc. The Plant Item

stored or treated have been 24590-LAW-NlD-LOP-P0002, Rev. 1, Material Selection Data Sheet addresses the pH range and

identified (dangerous waste LOP-VSL-00001 & LOP-VSL-00002 (LAW) chemical composition of the waste and selects appropriate

characteristics, specific gravity Melter 1 & Melter 2 SBS Condensate Vessel; vessel materials and the corrosion allowance. Waste

vapor pressure flash point , 24590-WTP-PER-PR-03-002, Rev. 3, Toxic Vapors characteristics that are hazardous, such as ignitability, reactivity,

storage temperature) ' and Emissions from WTP Tank Systems and and toxicity are appropriately addressed in the Toxic Vapors and
Miscellaneous Treatment Unit Systems; Emissions document and Prevention of Hydrogen Accumulation

,, 24590-WTP-PER-PR-03-00 1, Rev. 1, Prevention of document. These two documents do not specifically list these
Hydrogen Accumulation in WTP Tank Systems and vessels to exhibit any hazardous waste characteristics.
Miscellaneous Treatment Unit Systems.

The Plant Item Material Selection Data Sheet demonstrates that
System Description listed above under References; the vessels are designed to process the wastes discussed above.

Vessel is designed to store or The System Description discusses normal and abnormal
treat the wastes with the Plant Item Material Selection Data Sheet, operations for the LOP vessels. The solids accumulated in the
characteristics defined above and 24590-LAW-NlD-LOP-P0002, Rev. 1, vessels are suspended by the Eductors (LOP-EDUC-00001/2)
any treatment reagents. LOP-VSL-00001 & LOP-VSL-00002 (LAW) powered by a side stream from the recirculation line. The

Melter 1 & Melter 2 SBS Condensate Vessel. cooled condensate is recycled via purge pumps (LOP-PMP-
00001/4) to the SBS column vessels.

The System Description for the LAW (LOP) does not describe
The waste types are compatible System Description listed above under References. any operations where incompatible wastes are mixed in these
with each other. vessels for processing. These vessels are part of LAW LOP

system's purpose of cooling the offgas and removing the
aerosols generated by the LAW melters.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Melter 1 & Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2)

Information Assessed Source of Information Assessment
The Plant Item Material Selection Data Sheet shows that the
LAW Submerged Bed Scrubber condensate vessels, LOP-VSL-
00001/2 normally operate at a pH range of 3 to 8, 2 psig
pressure, and at a nominal temperature of 113'F. The vessels
are designed for 15 psig pressure and a temperature of 237"F.

Vessel material and protective Mechanical Data Sheets and Drawings listed above Other pertinent vessel operation and design information is
i coatings ensure the vessel provided in the Mechanical Data Sheets. The material selected
i structure is adequately protected is C-22 and a corrosion allowance of 0.04 in. is recommended,
i from the corrosive effects of the Plant Item Material Selection Data Sheet, however, Mechanical Data Sheets require conservative

waste stream and external 24590-LAW-NDD-LOP-P at02, Rev. 1, corrosion allowance values of 0.08 in. internal plus 0.01 in.
environments (expected to not L49-L-N &DLOP- 0002 2 (LAW) external to be used in the design. The external corrosion
leak or fail for the design life of LVL1 & L OP-VS L-Cnes2 (L; allowance is used for shell surface under the jacket. The LOP

0 the system) vessels as shown on drawings are located in the LAW facility
cells (L-0123/L-0124) at Elevation 2'-0". Each vessel's support
skirt material is 304 stainless steel. Each cell is equipped with a
sump pump to remove any leakage. Therefore, the cells should
remain dry during normal operations which will limit external
corrosion of the vessel over the facility design life.

Mechanical Data Sheets listed above under The bases for the LOP vessel's material selection and corrosion

References; allowance are furnished in the Plant Item Material Selection
S Corrosiones;Data Sheet. Selection of C-22 material for the vessels with a

allowance is adequate corrosion allowance of 0.04 in. for a service life of 40 years is
t for the intended service life of the Plant Item Material Selection Data Sheet, adequate and appropriate; however, conservatively, 0.08 in.

vessel. 24590-LAW-N1D-LOP-P0002, Rev. 1L internal plus 0.01 in. external corrosion allowance values have
LOP-VSL-0000 & LOP-VSL-00002 (LAW) been used in the design calculations as required in the
Melter 1 & Melter 2 SBS Condensate Vessel. Mechanical Data Sheets.

The LOP Melter 1 and Melter 2 SBS Condensate Vessels, LOP-
VSL-00001/2 receive condensate overflow from SBS Column
Vessels (LOP-SCB-00001/2) and then continuously pump out

Pressure controls (vents and relief the further cooled off condensate back into the SBS, using purge
valves) are adequately designed Drawings and System Description listed above under pumps (LOP-PMP-00001/4). All these plant items are located

~- to ensure pressure relief if normaltoperatin pressures inee vessl References. at Elevation 2-0", as shown on the drawings and described in
the System Description document. The vessels are vented via

are exceeded. the 2" diameter outlet lines to the SBS Column Vessels (LOP-
SCB-00001/2) into the main offgas discharge pipe. These vents

prevent the over pressurization of the SBS Condensate Vessels.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Re 0
Submerged Bed Scrubbers (LOP-SCB-00001/2)

[: Information Assessed Source of Informnation Assessment

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Mechanical Data Sheet, Specifications, and
Drawings, listed above under References;

ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers.
ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 2, Alternate Rules, American
Society of Mechanical Engineers.

____ L ______________________________ L L -
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The Mechanical Data Sheets show that the LOP system
Submerged Bed Scrubbers, LOP-SCB-00001/2 and their
appurtenances are to be designed to the ASME Section VIII,
Division I rules which are appropriate for pressure vessels
operating with mixed waste solutions over the pressure and
temperature ranges specified for these plant items.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding
procedures for the vessel and appurtenances, welder
qualifications and testing records, NDE inspections and records,
and lifting, packaging, shipping, handling and storage
requirements. The vessels are subjected to cyclic loading. The
Specification for Fatigue Analysis requires the use of ASME
Section VIII, Division 2 rules for vessel components with a high
number of load cycles. These are adequate and acceptable
design standards for the intended use of these SBSs. The
drawings show that the LAW Submerged Bed Scrubbers, LOP-
SCB-00001/2 are vertical with a 120 in. ID and a height of 78
in. from bottom tangent line to top tangent line. The top and
bottom Flanged & Dished (F & D) heads and shell are built with
5/8" thick plate. Each SBS is supported on a cylindrical skirt
(1/2" thick plate by approx. 5'-7" high) which in turn is
supported on a base plate anchored to the concrete floor at Elev.
2'-0". The SBSs have internal equipment such as coil and
scrubber bed supported from the top head. Material for the
shell, top and bottom heads, and internal equipment is Hastelloy
C-22 (SB-575 N06022) and is hereafter referred to as C-22. The
vessel's shell and bottom head has an external cooling coil
jacket made of SA-312 304 stainless steel half-pipe section.
The supporting skirt is specified as SA-240 304 stainless steel
plate (0.030% maximum carbon content) and is hereafter
referred to as 304 stainless steel. The operating volume of each
vessel is about 3,690 gallons and the total internal volume of
each is about 4,950 gallons.



Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0

Submerged Bed Scrubbers (LOP-SCB-00001/2)

Information Assessed Source of Information Assessment

Specifications, Drawings, Mechanical Data Sheet,
and Material Requisition listed above under The LOP Submerged Bed Scrubbers, LOP-SCB-00001/2 are

References; standard ASME Section VIII vessels. The Mechanical Data
Sheet requires that the ASME Section VIII, Division I plant

ASME Boiler & Pressure Vessel Code (BPV), items be delivered after design, fabrication, inspection, and

Section VIII, Division 1, Rules for Construction of testing with an ASME code stamp and are nationally registered.

If a non-standard vessel is to be Pressure Vessels, American Society of Mechanical These are shop fabricated vessels that will be delivered for

W used, the design calculations Engineers; service in the LAW Facility. Review of the Design Calculations

demonstrate sound engineering 24590-QL-POA-MKAS-00001-01-03, Rev. OOC, documents of these vessels show that they have been designed

principles of construction. Design Calculations for (LOP-SCB-00001/2); as standard vessels per applicable requirements of ASME

24590-QL-POA-MKAS-00001-01-16, Rev. OOC, Section VIII, Division 1 Code and other documents listed in the

Design Calculations for (LOP-SCB-00001/2); Material Requisition for the vessels. The aforementioned

24590-QL-POA-MKAS-00001-01-17, Rev. OOC, statements and the vendor fabrication drawings reviewed

Design Calculations for (LOP-SCB-00001/2); demonstrate that sound engineering principles of construction

24590-QL-POA-MKAS-00001-01-18, Rev. QOC, and fabrication have been used for the vessels.

Design Calculations for (LOP-SCB-00001/2).
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Submerged Bed Scrubbers (LOP-SCB-00001/2)

Information Assessed Source of Information Assessment

Vessel has adequate strength,
after consideration of the
corrosion allowance, to withstand
the operating pressure, operating
temperature, and seismic loads.

..___ _ _ _ __ _ _ _ _ _ __ _ _ _ _

Specifications, Material Requisition, Drawings, and
Mechanical Data Sheet listed above under
References;

ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;
UBC 1997, Uniform Building Code, International
Conference of Building Officials;
24590-QL-POA-MKAS-00001-01-03, Rev. OOC,
Design Calculations for (LOP-SCB-00001/2);
24590-QL-POA-MKAS-00001-01-16, Rev. 00C,
Design Calculations for (LOP-SCB-00001/2);
24590-QL-POA-MKAS-00001-01-17, Rev. 00C,
Design Calculations for (LOP-SCB-00001/2);
24590-QL-POA-MKAS-0000-O1-8, Rev. 00C,
Design Calculations for (LOP-SCB-00001/2).

The Mechanical Data Sheet identifies each vessel's operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, the vessel quality level, and its
seismic category. The Mechanical Data Sheet also requires that
the vessels be designed to ASME Section VIII, Division 1 rules.
This code requires specific consideration of the operating
pressures, temperatures, seismic loads, and corrosion allowance
in the design process. Supplementary design criteria are
specified in the Engineering Specifications for Seismic
Qualification Criteria and Structural Design Loads for Seismic
Category III & IV Equipment and Tanks to provide for the
seismic design analysis. The Mechanical Data Sheet identifies
the vessels operating pressure and temperature ranges and the
requirements for seismic qualification in the design. ASME
Section VIII, Div. 1 requires that corrosion allowance thickness
shall be excluded from nominal vessel thickness when
evaluating the adequacy of vessel components for these loads at
end of life. The Engineering Specification for Seismic
Qualification Criteria for Pressure Vessels provides pertinent
requirements for determination of seismic loads, analysis, and
acceptance criteria for the vessels and their supports. The
Mechanical Data Sheet identifies the vessels' Seismic Category
as SC- III. For SC-III vessels, the detailed requirements for
seismic load determination (per UBC 1997) are furnished in the
Specification for Structural Design Loads for Seismic Category
III & IV Equipment and Tanks. Review of the Design
Calculations documents of these vessels show that they have
adequate strength after consideration of corrosion allowance to
withstand the applicable operating pressure, temperature, and
seismic loads for the specified design life of the vessels.
Furthermore, approval and acceptance of the vendor fabrication
drawings by Bechtel National Inc. (BNI) is an added assurance
that all applicable requirements stated above and as described in
documents (including daughter documents) listed in Material
Requisition for the vessels have been met.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Submerged Bed Scrubbers (LOP-SCB-00001/2)

Information Assessed Source of Information Assessment

Vessel foundation will maintain
the load of a full vessel.

Specifications listed above under References;

ASME Boiler & Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;
24590-WTP-DB-ENG-01-001, Rev. 1K, Basis of
Design;
24590-QL-POA-MKAS-00001-01-16, Rev. OOC,
Design Calculations for (LOP-SCB-00001/2).

The Engineering Specification for Pressure Vessel Design and
Fabrication requires the use of ASME Section VIII, Division 1
for the design of the vessel supports. This code ensures an
adequate design for the vessel supports. Review of the Design
Calculations document of the vessels show that the vessels'
support skirts have adequate strength to maintain the loads of
fall vessel. Furthermore, Chapter 14 of the Basis of Design
document requires that the foundation underlying the vessel
support must be adequate to support the loads from full vessel,
which is out of scope of this assessment. The assessment of the
adequacy of the underlying foundation is part of a separate
integrity assessment report for the Secondary Containment of
the vessels.

Buoyant forces of an empty vessel in a flooded room if

identified in the Mechanical Data Sheet (MDS) are a mandatory

If in an area subject to flooding, Specifications and Mechanical Data Sheet listed standard design load case in the Specification for Pressure

the vessel is anchored. above under References. Vessel Design and Fabrication. There are no such requirements

in the MDS and this requirement does not apply here. However,

the buoyant forces have been considered in the calculations.

Vessel system will withstand the
effects of frost heave.

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 1K, Basis of
Design.

I _I

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below
grade that exceeds the 30" depth of the frost line. The drawings
show that the SBSs are located inside/interior of the building at
Elev. 2'-0" level, and the building's lower level floor is at Elev.
(-) 21'-0", therefore, the foundations are not subject to frost
heave.
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0 a B
Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Submerged Bed Scrubbers (LOP-SCB-00001/2)

Information Assessed Source of Information Assessment

Mechanical Data Sheet listed above under The Mechanical Data Sheet presents process conditions and
References; design parameters of the vessels, such as the waste specific

gravity, storage temperatures and pressures, etc. The Plant Item

Characteristics of the waste to be Plant Item Material Selection Data Sheet, Material Selection Data Sheet addresses the pH range and

stored or treated have been 24590-LAW-N1D-LOP-POOOI, Rev. 1, chemical composition of the waste and selects appropriate

identified (dangerous waste LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2 vessel materials and the corrosion allowance. Waste

characteristics, specific gravity, Submerged Bed Scrubbers (SBS); characteristics that are hazardous, such as ignitability, reactivity,

vapor pressure, flash point, 24590-WTP-PER-PR-03-002, Rev. 3, Toxic Vapors and toxicity are appropriately addressed in the Toxic Vapors and

storage temperature) and Emissions from WTP Tank Systems and Emissions document and Prevention of Hydrogen Accumulation
Miscellaneous Treatment Unit Systems; document. These two documents do not specifically list these
24590-WTP-PER-PR-03-001, Rev. 1, Prevention of vessels to exhibit any hazardous characteristics. As an added
Hydrogen Accumulation in WTP Tank Systems and feature, these plant items are grounded to control ignition
Miscellaneous Treatment Unit Systems. sources.

U System Description listed above under References; The Plant Item Material Selection Data Sheet demonstrates that
the vessel is designed to process the wastes discussed above.

Vessel is designed to store or Plant Item Material Selection Data Sheet, The System Description discusses normal and abnormal
hreacterstcs dfind ae a 24590-LAW-N1D-LOP-POOO1, Rev. 1, operations for the SBSs. To help remove the solids the re-

characteristics defined above and LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2 circulated stream is pumped through 8 lances that agitate the
any treatment reagents. Submerged Bed Scrubbers (SBS). bottom of the SBS column and consolidate the solids near the

pump suction.

The System Description for the LAW (LOP) does not describe

The waste types are compatible any operations where incompatible wastes are mixed in the

with each other. System Description listed above under References. SBSs for processing. These vessels are part of LAW LOP
system's purpose of cooling the offgas and removing the
aerosols generated by the LAW melters.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0

Submerged Bed Scrubbers (LOP-SCB-00001/2)

I_ Information Assessed Source of Information Assessment

Vessel material and protective
coatings ensure the vessel
structure is adequately protected
from the corrosive effects of the
waste stream and external
environments (expected to not
leak or fail for the design life of
the system)

0

0
I-

Cu
0

0
1~
1~
0U

Cu
Cu

0

Cu
0
rj~
0
I-
0
U

Drawings and Mechanical Data Sheet listed above
under References;

Plant Item Material Selection Data Sheet,
24590-LAW-ND-LOP-POO01, Rev. 1,
LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2
Submerged Bed Scrubbers (SBS).

Mechanical Data Sheet listed above under
References;

Plant Item Material Selection Data Sheet,
24590-LAW-NID-LOP-P0001, Rev. 1,
LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2
Submerged Bed Scrubbers (SBS).

I -I- I

Pressure controls (vents and
relief valves) are adequately
designed to ensure pressure relief
if normal operating pressures in
the vessel are exceeded.

________________________________________________________________________ I

Drawings and System Description listed above under
References.

Pertinent vessel operation and design information is listed in the
Plant Item Material Selection Data Sheet and Mechanical Data
Sheet documents. These documents show that the LAW
Submerged Bed Scrubbers, LOP-SCB-0000 1/2 normally
operate at a pH range of 3 to 8 and at a temperature of about
122*F and at (-) 2.2 to 0 psig and they are designed for full
vacuum (FV) and 15 psig pressure and a temperature of 237 'F.
The material selected is C-22 and a corrosion allowance of 0.04
in. The SCBs are located in the LAW cells (L-0123/L-0124) at
Elevation 2'-0". The vessel's support skirt material is 304
stainless steel. This cell is equipped with a sump to pump out
any leaks. Therefore, the cell should remain dry during normal
operations which will limit external corrosion of the vessel over
the facility design life.

The bases for the SBSs' material selection and corrosion

allowance are furnished in the Plant Item Material Selection

Data Sheet. Selection of C-22 and 304 stainless steel materials

with a corrosion allowance of 0.04 in. for a service life of 40

years is adequate and appropriate. The material selections and

corrosion allowances are carried forward to the Mechanical

Data Sheet, consistently and correctly.

The LOP Submerged Bed Scrubbers , LOP-SCB-00001/2 are
designed for unrestricted continuous liquid overflow through

two 4" diameter lines to the SBS Condensate Vessels (LOP-

VSL-00001/2) which are also located at Elevation 2-0", as

shown on the drawings and described in the System Description

document. The offgas also flows unrestrictedly via the 10"

diameter outlet lines to the LAW Wet Electrostatic Precipitators

(LOP-WESP-00001/2). The unrestricted liquid overflow and

offgas discharge prevent the over pressurization of the

Scrubbers.

Page @ 21
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0 0 B
Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Information Assessed Source of Information Assessment

The Engineering Specification for Wet Electrostatic
Precipitators (WESPs) requires that the WESPs (LOP-WESP-
00001/2) including appurtenances are to be designed to the
ASME Section VIII, Division 1 rules which are appropriate for
pressure vessels operating with mixed waste solutions over the
pressure and temperature ranges specified for these plant items.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding
procedures for the vessel and appurtenances, welder

Specifications, Drawings, and System Description, qualifications and testing records, NDE inspections and records,
listed above under References; and lifting, packaging, shipping, handling and storage

Vessel design standards are requirements. These are adequate and acceptable design
appropriate and adequate for the ASME Boiler and Pressure Vessel Code (BPV), standards for the intended use of these plant items. The

A vessel's intended use. Section VIII, Division 1, Rules for Construction of Specification for the LAW Wet Electrostatic Precipitators
Pressure Vessels, American Society of Mechanical provides the overall dimensions of the vessels and the vendor
Engineers. fabrication drawings show that the LOP-WESP-0000 1/2 are

vertical with a 8'-0" OD and a height of 21 '-6" from bottom of
skirt base plate to the top. Each vessel's top and bottom
Flanged and Dished (F & D) heads are of ellipsoidal shape. The
shells are made of 1/2" thick plate and top and bottom head
plates are 3/8"thick. Each WESP is supported on a skirt (51"
high x 3/8" thick plate) which in turn is supported on a base
plate anchored to the concrete floor at Elev. 2'-0". Material
specified for the vessels is 6% Molybdenum stainless steel alloy
(ASME SB688, UNS-N08367) and is hereafter referred to as
6% Mo. The material for supporting skirt plate is specified as
SA-240 304 stainless steel (0.030% maximum carbon content)
and is hereafter referred to as 304 stainless steel.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0

Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Information Assessed Source of Information Assessment

Specifications, Drawings, and Material Requisition The LOP Wet Electrostatic Precipitators, LOP-WESP-00001/2

listed above under References; are standard ASME Section VIII, Division 1 vessels. The

Specification for the WESPs requires that the ASME Section

ASME Boiler & Pressure Vessel Code (BPV), VIII, Division 1 plant items be delivered after design,
Section VIII, Division 1, Rules for Construction of fabrication, inspection and testing with an ASME code stamp

Pressure Vessels, American Society of Mechanical and be nationally registered. These are shop fabricated vessels
If a non-standard vessel is to be Engineers; that will be delivered for service in the LAW Facility. Review
used, the design calculations 24590-QL-POA-MKEO-00001-07-01, Rev. OOD, of the Design Calculations documents of these vessels show that
demonstrate sound engineering Design Calculations for (LOP-WESP-00002); the vessels have been designed as standard vessels per
principles of construction. 24590-QL-POA-MKEO-0000 1-07-02, Rev. 00D, applicable requirements of ASME Section VIII, Division 1

Design Calculations for (LOP-WESP-00001); Code and other documents listed in the Material Requisition for

24590-QL-POA-MKEO-00001-07-03, Rev. OOH, the vessels. The aforementioned statements and the vendor

Design Calculations for (LOP-WESP-00001/2); fabrication drawings reviewed demonstrate that sound

24590-QL-POA-MKEO-00001-07-12, Rev. OOA, engineering principles of construction and fabrication have been

Design Calculations for (LOP-WESP-00001/2). used for the vessels.

4/20 0
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Information Assessed

Vessel has adequate strength,
after consideration of the
corrosion allowance, to withstand
the operating pressure, operating
temperature, and seismic loads.

Source of Information

Specifications and Drawings listed above under
References;

ASME Boiler & Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;
UBC 1997, Uniform Building Code, International
Conference of Building Officials;
24590-QL-POA-MKEO-00001-07-01, Rev. 00D,
Design Calculations for (LOP-WESP-00002);
24590-QL-POA-MKEO-00001-07-02, Rev. OOD,
Design Calculations for (LOP-WESP-00001);
24590-QL-POA-MKEO-00001-07-03, Rev. OOH,
Design Calculations for (LOP-WESP-00001/2);
24590-QL-POA-MKEO-00001-07-12, Rev. 00A,
Design Calculations for (LOP-WESP-00001/2).

Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Assessment

The Specification for the WESPs identifies their operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, and the vessel quality level
which determines the requirements for seismic design. The
specification requires specific consideration of the operating
pressures and temperatures and seismic loads in the design
process. This specification further requires that vessels be
designed to ASME Section VIII, Division 1 rules. This code
requires specific consideration of the operating pressures,
temperatures, seismic loads, and corrosion allowance in the
design process. Supplementary design criteria are specified in
the Engineering Specifications for Seismic Qualification
Criteria and Structural Design Loads for Seismic Category III &
IV Equipment and Tanks to provide for the seismic design
analysis. ASME Section VIII, Div. 1 requires that corrosion
allowance thickness shall be excluded from nominal vessel
thickness when evaluating the adequacy of vessel components
for these loads at end of life. The Engineering Specification for
Seismic Qualification Criteria for Pressure Vessels provides
pertinent requirements for determination of seismic loads,
analysis, and acceptance criteria for the vessels and their
supports. The Specification for the WESPs design identifies the
vessels' Seismic Category as SC- III. For SC-III vessels, the
detailed requirements for seismic load determination (per UBC
1997) are furnished in the Specification for Structural Design
Loads for Seismic Category III & IV Equipment and Tanks.
Review of the Design Calculations documents of these vessels
show that they have adequate strength after consideration of
corrosion allowance to withstand the applicable operating
pressure, temperature, and seismic loads for the specified design
life of the vessels. Furthermore, approval and acceptance of the
vendor fabrication drawings by Bechtel National Inc. (BNI) is
an added assurance that all applicable requirements stated above
and as described in documents (including daughter documents)
listed in Material Requisition for the vessels have been met.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Information Assessed Source of Information Assessment

Vessel foundation will maintain
the load of a full vessel.

If in an area subject to flooding,
the vessel is anchored.

Vessel system will withstand the
effects of frost heave.

I __ ____ ___ ____ __

Specifications listed above under References;

ASME Boiler & Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;
24590-WTP-DB-ENG-01-001, Rev. 1K, Basis of
Design;
24590-QL-POA-MKE0-00001-07-03, Rev. 00H,
Design Calculations for (LOP-WESP-00001/2).

Specifications listed above under References;

24590-LAW-PER-M-02-002, Rev. 6, Flooding
Volume for LAW Facility;
24590-QL-POA-MKEO-00001-07-03, Rev. OOH,
Design Calculations for (LOP-WESP-00001/2).

I t

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 1K, Basis of
Design.

The Engineering Specification for Pressure Vessel Design and
Fabrication requires the use of ASMiE BPV Code, Section VIII,
Division 1, for the design of the WESP supports. This code
ensures an adequate design for the WESP supports. Review of
the Design Calculations document of the vessels show that their
support skirts have adequate strength to maintain the loads of
full vessel. Furthermore, Chapter 14 of the Basis of Design
document requires that the foundation underlying the vessel
support must be adequate to support the loads from full vessel,
which is out of scope of this assessment. The assessment of the
adequacy of the underlying foundation is part of a separate
integrity assessment report for the Secondary Containment of
the vessels.

Buoyant forces consideration on an empty vessel in a flooded
room if identified in the design media, is a mandatory standard
design load case requirement in the Specification for Pressure
Vessel Design and Fabrication. No design document identifies
these vessels to be fully submerged under water. The Flooding
Volume document for LAW facility shows that the process
cells (Rooms L-0123 and L-0124) are constructed with steel
liner plate up to 2'-0" height which is anticipated as the
maximum design flood height. However, the Design
Calculations document shows that the buoyant forces on
anchors were conservatively computed by considering a case of
fully submerged empty vessels.

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below
grade that exceeds the 30" depth of the frost line. The drawings
show that the WESPs are located inside/interior of the building
at Elev. 2'-0" level, and the building's lower level floor is at
Elev. (-) 21 '-0", therefore, the foundations are not subject to
frost heave.

Page @ 214/2

0a

I



0 0 B_
Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Information Assessed Source of Information Assessment

Specification listed above under References;
The Specification for WESPs and their Corrosion Evaluation

24590-LAW-NlD-LOP-00003, Rev. 3, Corrosion document present the temperatures, pressures, and chemical
Characteristics of the waste to be Evaluation, LOP-WESP-00001 & LOP-WESP- composition, select appropriate materials, and specify the
stored or treated have been 00002 (LAW), Melter 1 and Melter 2 Wet corrosion allowance. Waste characteristics that are hazardous,
identified (dangerous waste Electrostatic (WESP); such as ignitability, reactivity, and toxicity are appropriately
characteristics, specific gravity, 24590-WTP-PER-PR-03-002, Rev. 3, Toxic Vapors addressed in the Toxic Vapors and Emissions document and
vapor pressure, flash point, and Emissions from WTP Tank Systems and Prevention of Hydrogen Accumulation document. These two
storage temperature) Miscellaneous Treatment Unit Systems; documents do not specifically list these vessels to exhibit any

24590-WTP-PER-PR-03-001, Rev. 1, Prevention of hazardous characteristics. As an added feature, these plant items
Hydrogen Accumulation in WTP Tank Systems and are grounded to control ignition sources.
Miscellaneous Treatment Unit Systems.

System Description listed above under References; The Corrosion Evaluation document demonstrates that the
Corrosionr vessel is designed to process the wastes discussed above. The

treat the wastes with the 24590-LAW-N1D-LOP-00003, Rev. 3, Corrosion System Description discusses normal and abnormal operations
characteristics defined above and Evaluation, LOP-WESP-00001 & LOP-WESP- for the WESPs. Demineralized water will be used for
any treatment reagents. 00002 (LAW), Melter 1 and Melter 2 Wet flushing/rinsing or wash downs of the vessels.

Electrostatic (WESP).

The System Description for the LAW (LOP) does not describe

any operations where incompatible wastes are mixed in the
The waste types are compatible System Description listed above under References. WESPs for processing. These vessels are part of LAW LOP
with each other. system's purpose of cooling the offgas and removing the

aerosols generated by the LAW melters.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) AREVA-IA-103, Rev. 0
Wet Electrostatic Precipitators (LOP-WESP-00001/2)

Information Assessed Source of Information Assessment

The Engineering Specification for WESPs and Corrosion
Evaluation document show that the WESPs (LOP-WESP-

§ Vessel material and protective 00001/2) normally operate at a pH range of 0.71 to 1.57 and at a

Z coatings ensure the vessel Drawings temperature of 121VF (+/- 15'F). They are designed for a range

structure is adequately protected References; of (+1) atmospheric to (-1) atmospheric pressure and for 170*F
from the corrosive effects of the 24590-LAW-N.D-LOP-00003 Rev. 3, Corrosion temperature. The material selected is 6% Mo alloy and a

waste stream and external 24590-L- WELP-00003 & L o si- corrosion allowance of 0.04 in. The WESPs are located in the

environments (expected to not Evala , OPESP-0000n & WEP LAW cells (L-0123/L-0 124) at Elevation 2'-0". The WESPs'

leak or fail for the design life of support skirt material is 304 stainless steel. Each cell is

U the system) Electrostatic (WESP). equipped with a sump to pump out any leaks. Therefore, the cell
should remain dry during normal operations which will limit
external corrosion of the vessel over the facility design life.

Specification listed above under References; The material selection and corrosion allowance are furnished in

Corrosion allowance is adequate the Corrosion Evaluation document and Specification for

for the intended service life of the 24590-L -WELP-00003 & orrs- WESPs. Selection of 6% Mo alloy with a corrosion allowance
vessel. in sio(la), MESPr00dMl & WES of 0.04 in. for a service life of 40 years, appear to be adequatevesel.00002 (LAW), Melter I and Melter 2 Wet and appropriate.

Electrostatic (WESP).

The LOP Wet Electrostatic Precipitators , LOP-WESP-00001/2

Pressure controls (vents and relief are inline vessels designed for unrestricted upward continuous

od valves) are adequately designed flow of offgas to the HEPA pre-heaters for further processing
2 to ensure pressure relief if normal Drawings and System Description listed above under and for the unrestricted condensate gravity flow down into the

0 operating pressures in the vessel References. C3/C5 drain/sump collection vessel (RLD-VSL-00004), as
are exceeded. shown on the drawings and described in the System Description

document.
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A R10960172

AREVA

Ms. Jennifer Broadbent
Subcontract Administrator
Bechtel National, Inc,
2435 Stevens Center Place
Richland, Washington 99354

BY PDC

Dear Ms. Broadbent:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211
IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR THE LAW
LOP SYSTEM ANCILLARY EQUIPMENT (AREVA-IA-105, Rev. 1)

The structural integrity assessment of the subject ancillary equipment has been completed
per the contract requirements and is enclosed for your use. The assessment found that the
design is sufficient to ensure that the ancillary equipment is adequately designed and has
sufficient structural strength, compatibility with the waste(s) to be processed/stored/treated,
and corrosion protection to ensure that it will not collapse, rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 373-4438, or via email at
tarlok.hundal@areva.com.

Sincerely,

red R. Renz
\Contract Management

AREVA Federal Services LLC
Richland Office

Ilm

Enclosure (1)

cc: D. C. Pfluger, MS 5-L w/enclosure (2)

AREVA Federal Services LLC
2425 Stevens Center Place, Richland. WA 99354. P.O. Box 840. Richland, WA 99352
Tel.: 509 372 8256 - Fax: 509 372 3169 - www areve com
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AREVA-IA-105, Rev. I

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR THE LAW LOP SYSTEM

ANCILLARY EQUIPMENT

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



AREVA-IA-105, Rev. 1

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR THE LAW LOP SYSTEM

ANCILLARY EQUIPMENT

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated
by Department of Energy, Office of River Protection, Richland, Washington. My duties
were independent review of the current design for the LAW Facility Primary Offgas Process
(LOP) System Ancillary Equipment, as required by the Washington Administrative Code,
Dangerous Waste Regulations, Section WAC-173-303-640(3) (a) through (g) applicable
components."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the requirements of the
WAC.

The attached review is eleven (11) pages numbered one (1) through eleven (11).

L'V 9~ I2e,
Signature 

Date
I
l og

----I

Date (Signature
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IQRPE StructuraI Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. I

Ancillary Equipment

This Integrity Assessment addresses ancillary equipment associated with the Low Activity Waste (LAW) Primary

Offgas Process System (LOP) plant items (LOP-VSL-00001, LOP-VSL-00002, LOP-SCB-00001, LOP-SCB-00002,

LOP-WESP-00001, and LOP-WESP-00002) located in the LAW facility. The ancillary equipment such as pipelines,

valves, and other items associated with these vessels are conspicuously delineated on the P&ID drawings 24590-

Scope of this LAW-M6-LOP-0000 1 and -00002.
Integrity
Assessment The General Arrangement drawings listed below under References show that the LOP plant items (LOP-VSL-0000 1,

LOP-SCB-00001, LOP-WESP-00001) are located at Elevation 2'-0" in Cell, Room L-0123 and (LOP-VSL-00002,

LOP-SCB-00002, LOP-WESP-00002) are located at Elevation 2'-0" in Cell, Room L-0124 of the LAW facility.

Ancillary equipment located inside the LOP system vessels is addressed separately in the Integrity Assessments for

these plant items.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Summary of Information" were reviewed and found to furnish adequate design requirements and controls to ensure that the design

Assessment fully satisfies the requirements of Washington Administrative Code (WAC), Chapter 173-303 WAC, Dangerous

Waste Regulations, WAC-173-303-640, Tank Systems.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. 1
Ancillary Equipment

Drawings:

24590-LAW-P 1-PO lT-00002, Rev. 5, LAW Vitrification Building General Arrangement Plan at El. 3'- 0";
24590-LAW-PI-PO IT-00007, Rev. 8, LAW Vitrification Building General Arrangement Sections A-A, B-B, C-C, and S-S;
24590-LAW-P1-PO1T-00010, Rev. 8, LAW Vitrification Building General Arrangement Section K-K, L-L, and M-M;
24590-LAW-M6-LOP-00001, Rev. 4, P&ID -LAW Primary Offgas Process System Melter 1;
24590-LAW-M6-LOP-00002, Rev. 4, P&ID -LAW Primary Offgas Process System Melter 2;
24590-LAW-M5-VI7T-00007, Rev. 4, Process Flow Diagram-Melter I Primary Offgas Treatment System (System LOP);
24590-LAW-MS-VI7T-00008, Rev. 4, Process Flow Diagram-Melter 2 Primary Offgas Treatment System (System LOP);
24590-LAW-P3-LOP-PW01519001, Rev. 2, LAW Vitrification Isometric (Line No. LOP-PW-01519-NI J-4);
24590-LAW-P3-LOP-PW01499001, Rev. 2, LAW Vitrification Isometric (Line No. LOP-PW-01499-N13A-2);
24590-LAW-P3-LOP-PW01224001, Rev. 0, LAW Vitrification Isometric (Line No. LOP-PW-01224-Nl 1V-10);
24590-LAW-P3-LOP-PW01224002, Rev. 0, LAW Vitrification Isometric (Line No. LOP-PW-01224-NI IV-10);
24590-LAW-P3-LOP-ZR01505001, Rev. 0, LAW Vitrification Isometric (Line No. LOP-ZR-01505-NI 1F-2);
24590-LAW-P3-LOP-ZRO1505002, Rev. 1, LAW Vitrification Isometric (Line No. LOP-ZR-01505-NI IF-2);
24590-LAW-P3-LOP-ZS00005002, Rev. 2, LAW Vitrification Isometric (Line No. LOP-ZS-00005-NI3A-2);
24590-LAW-P3-LOP-ZS00005003, Rev. 0, LAW Vitrification Isometric (Line No. LOP-ZS-00005-Nl3A-2);
24590-LAW-P3-LOP-ZS00028001, Rev. 0, LAW Vitrification Isometric (Line No. LOP-ZS-00028-Nl3A-3);

Drawings and 24590-LAW-P3-LOP-ZS00028002, Rev. 0, LAW Vitrification Isometric (Line No. LOP-ZS-00028-NI3A-3);
System 24590-LAWP3-LQP-GROO11001, Rev. 0, LAW Vitrification Isometric (Line No. LOP-GR-0001I-SI1P-3);
Description 24590-LAW-P3-LOP-GROO0I 1002, Rev. 0, LAW Vitrification Isometric (Line No. LOP-GR-0001 1-S11P-3);

24590-WTP-PH-50-00003001, Rev. 4, Standard Pipe Support Details Cantilever-Cantilever CC:
24590-WTP-PH-50-00004001, Rev. 3, Standard Pipe Support Details Frame - L Shape FL;
24590-WTP-PH-50-00005001, Rev. 2, Standard Pipe Support Details Frame - Post FP;
24590-WTP-PH-50-00005002, Rev. 1, Standard Pipe Support Details Frame - Post FP;
24590-WTP-PH-50-00012001, Rev. 5, Standard Pipe Support Details Guide - U Bolts GU;
24590-LAW-LOP-H10001, Rev. 0, Pipe Support Drawing;
24590-LAW-LOP-H10091, Rev. 0, Pipe Support Drawing;
24590-LAW-LOP-Hl10l 11, Rev. 0, Pipe Support Drawing;
24590-LAW-LOP-H10124, Rev. 0, Pipe Support Drawing;
24590-LAW-LOP-H10179,. Rev. 0, Pipe Support Drawing;
24590-LAW-LOP-H10311, Rev. 0, Pipe Support Drawing;
24590-LAW-LOP-H10378, Rev. 0, Pipe Support Drawing.

System Description:
24590-LAW-3YD-LOP-00001, Rev. 2, System Description for the LAW Primary Offgas (LOP) and Secondary Offgas/Vessel
Vent (LVP) Systems.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. 1
Ancillary Equipment

Information Assessed Source of Information Assessment

The Pipe Stress Design Criteria identifies ASME B31.3
as the design code for piping systems of the WTP. The

Drawings and System Description listed above under References; Process System Description document states that the
Ancillary equipment LOP system does not have any important to safety
design standards are 24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress Design Criteria function. Drawings show that the ancillary equipment
appropriate and including "Pipe Stress Criteria" and "Span Method Criteria"; is of commercial quality level (CM) grade or quality
adequate for the ASME B31.3 Code, Process Piping, 1996 Edition, American level Q and is Seismic Category SC-HI/V.
equipment's intended Society of Mechanical Engineers; Determination of Quality Levels document and Pipe
use. 24590-WTP-3DP-GO4T-00905, Rev. 9, Determination of Quality Stress Design Criteria document provide detailed

Levels. discussion of quality grades and seismic categories,
respectively. The codes and standards used are
acceptable and adequate for the design of the ancillary
piping for the intended service.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. I
Ancillary Equipment

Information Assessed Source of Information Assessment

Drawings and listed above under References;

24590-WTP-DC-PS-01-00I, Rev. 6, Pipe Stress Design Criteria including
"Pipe Stress Criteria" and "Span Method Criteria";
ASME B31.3 Code, Process Piping, 1996 Edition, American Society of
Mechanical Engineers;
24590-WTP-VV-PS-01-001, Rev. 5, Verification and Validation Test
Plan/Test Report for ME10I, Linear Elastic Analysis of Piping;
24590-LAW-P61C-LOP-00002, Rev. B, Richland RPP WTP LAW
Main/Standby Offgas Piping (Pipe Stress Analysis);
24590-LAW-P6C-LOP-10001, Rev. C, Pipe Stress Analysis for LAW
Primary Offgas (LOP) System; The ancillary equipment is to be built to the design
24590-LAW-P6C-LOP-10002, Rev. D, Richland RPP WTP LAW Plant standards. The Pipe Stress Design Criteria specifies
LOP Systemn (Pipe Stress Analysis); sadrs h ieSrs einCiei pcfe

24590-LAW-P6C-LOP-10011, Rev. B, Richland RPP WTP LAW Plant that piping is to be designed in accordance with ASME

LOP System (Pipe Stress Analysis); B31.3 Code. The review of the sample isometric and
feancillary 24590-LAW-P6C-LOP-1001 9, Rev. B, Richland RPP WTP LAW Plant pipe support drawings listed in the References, Pipe

If the LOP System (Pipe Stress Analysis); Stress Analysis, Pipe Support Calculation, Engineering
equipment to be used 24590-LAW-P6C-LOP-10022, Rev. C, Richland RPP WTP LAW Plant Specification, and of the design process and controls
is not built to a design LOP System (Pipe Stress Analysis); described in Isometric Drawings and Associated
standard, the design 24590-LAW-P6C-LOP-10024, Rev. C, Ricbland RPP WTP LAW Plant Calculations, Engineering Calculations, and

E calculations LOP System (Pipe Stress Analysis); Installation of Pipe Supports documents provides
demonstrate sound 24590-LAW-PHC-LOP-10016, Rev. B, Pipe Support Calculation
engineering principles. (for Support No. 24590-LAW-LOP-H10091); adequate assurance that LOP ancillary equipment are

24590-LAW-PHC-LOP-10026, Rev. B, Pipe Support Calculation properly designed to meet the requirements of the

(for Support No. 24590-LAW-LOP-H10001); applicable design criteria established for the project.
24590-LAW-PHC-LOP-10071, Rev. A, Pipe Support Calculation The review of the aforementioned documents also
(for Support No. 24590-LAW-LOP-H0179; demonstrates that sound design engineering principles
24590-LAW-PHC-LOP-10074, Rev. A, Pipe Support Calculation are used for the design of the ancillary equipment.
(for Support No. 24590-LAW-LOP-H 10124);
24590-LAW-PHC-LOP-10069, Rev. 0, RPP-WTP Engineered Support
Calculation (for LAW-LOP-H10311, -H10378, -H10379 & -H10380);
24590-LAW-PHC-LOP-10077, Rev. A, Pipe Support Calculation (for
Support No. 24590-LAW-LOP-HI0 111 and -HI 0382);
24590-WTP-3DP-G04T-00906, Rev. 6A, Isometric Drawings and
Associated Calculations;
24590-WTP-3DP-GO4B-00037, Rev. 13, Engineering
Calculations;
24590-WTP-3PS-PHO1-T0002, Rev. 3, Installation of Pipe
Supports.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. I
Ancillary Equipment

Information Assessed Source of Information Assessment

The Pipe Stress Design Criteria requires the use of the

Ancillary equipment ASME B31.3 Code for process piping design. ASME

has adequate strength 24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress Design Criteria B31.3 requires explicit consideration of operating

at the end of its desn including "Pipe Stress Criteria" and "Span Method Criteria"; pressure, operating temperature, thermal
at w nd tdegn ASME B31.3 Code, Process Piping, 1996 Edition, American expansion/contraction, settlement, vibration, and

life to withstand the Society of Mechanical Engineers; corrosion allowance in the design of piping. For the
S operating pressure, ASME Boiler and Pressure Vessel Code, Section III, Division 1, seismic design of Seismic Category (SC-IlI/IV)
operating temperature, Rules for Construction of Nuclear Power Plant Components, ancillary equipment, applicable sections of ASME
thermal expansion, and American Society of Mechanical Engineers, 1995; Section III, Division 1, Appendix F, and sections of
seismic loads. Uniform Building Code (UBC), 1997; Uniform Building Code (UBC) are used to supplement
Equipment is protected 24590-WTP-PER-M-02-002, Rev. 1, Materials for Ancillary the requirements of ASME B31.3. Details of the
against physical Equipment; seismic design methods are discussed in the Pipe Stress

stress due to 24590-WTP-GPG-ENG-004, Rev. 2A, Design Guide Pipe Stress, Design Criteria and Seismic Evaluation documents.

settlement, vibration, Pipe Layout, and Support Spacing; These are appropriate and adequate codes and
etxantion, 24590-WTP-SE-ENS-03-704, Rev. 0, Seismic Evaluation for standards including the Design Guide document, to
expansion, or Design (Seismic Design of Piping and Pipe Supports). ensure that the ancillary equipment has adequate
contraction, strength at the end of its design life to withstand all

anticipated loads.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. I
Ancillary Equipment

Information Assessed Source of Information Assessment
Drawings listed above under References;

24590-WTP-DC-PS-01-002, Rev. 4, Pipe Support Design Criteria;
ASME B31.3 Code, Process Piping, 1996 Edition, American Society of
Mechanical Engineers;
MSS-SP-59, Pipe Hangers and Supports-Materials, Design, and The Pipe Support Design Criteria document considers
Manufacture, Manufacturers Standardization Society of the Valve and all loadings identified in ASME B31.3 including MSS-
Fittings Industry, Inc.; SP-58 and AISC Manual and also utilizes ASME
AISC Manual of Steel Construction, ASD, 9"' Edition, American Institute B&PV Code, Section III, Division 1, Appendix F, to
of Steel Construction; supplement the requirements of ASME B31.3 forASME Boiler and Pressure Vessel (B&PV) Code, Section IIl, Division 1, seismic design of Seismic Category (SC-III/IV) pipeRules for Construction of Nuclear Power Plant Components, American seis desin o ei ei C ategory ( h pipe
Society of Mechanical Engineers, 1995; supports. Bounding load cases are passed to the pipe
Uniform Building Code (UBC), 1997; support designers from the results of the ancillary
24590-WTP-PER-PS-02-00 1, Rev. 4, Ancillary Equipment Pipe Support equipment piping stress analyses. Details of the
Design; seismic design methodology are discussed in the Pipe
24590-WTP-PL-PS-01-001, Rev. 1, Verification and Validation Test Plan Support Design Criteria document. Examples of
for Bechtel's ME150 Pipe Support Family of Programs (PCFAPPS); typical ancillary equipment supports are shown in the
24590-LAW-PHC-LOP-10016, Rev. B, Pipe Support Calculation Ancillary Equipment Pipe Support Design document.
(for Support No. 24590-LAW-LOP-Hi10091); Analysis is by manual calculation or approved

Ancillary equipment 24590-LAW-PH C-LOP-10026, Rev. B, Pipe Support Calculation computer programs that have been verified and0 ~(for Support No. 24590-LAW-LOP-HI 0001);
supports ar . 24590-LAW-PHC-LOP-10071, Rev. A, Pipe Support Calculation
adequately designed. (for Support No. 24590-LAW-LOP-H10179; for design of ancillary equipment supports for the LOP

24590-LAW-PHC-LOP-10074, Rev. A, Pipe Support Calculation system. Ancillary equipment supports are to be
(for Support No. 24590-LAW-LOP-H10124); designed to allow a minimum of heat to be transferred
24590-LAW-PHC-LOP-10069, Rev. 0, RPP-WTP Engineered Support to the building structures such that the temperature of
Calculation (for LAW-LOP-H1031 1, -H10378, -H10379 & -H10380); the building structures does not exceed 150*F for the
24590-LAW-PHC-LOP-10077, Rev. A, Pipe Support Calculation (for concrete structure and 2001F for the steel structure.
Support No. 24590-LAW-LOP-HIOI 11 and -H10382); The review of the sample isometric drawings, pipe24590-WTP-GPG-ENG-005, Rev. 3E, Engineering Design Guide for support drawings, Pipe Support Calculations, and thatPipe Supports;oftedsgprcsancotosecibdn
24590-WTP-PHC-P50T-00002, Rev. 0, Justification for the use of of the design process and controls described in
Standard Supports for RPP-WTP-Project; Isometric Drawings and Associated Calculations,
24590-WTP-PHC-P5OT-0000),Rev. 1, U-Bolt Load Capacity Engineering Calculation and other supports associated
Calculation; documents, provides sufficient assurance that LOP
24590-WTP-3DP-G04T-00906, Rev.6A, Isometric Drawings and ancillary equipment supports are adequately designed
Associated Calculations; to meet the requirements of the applicable design
24590-WTP-3DP-GG4B-00037, Rev. 13, Engineering Calculations; criteria established for the project.
24590-WTP-PHC-P50-0000 1, Rev. 0, RPP/WTP Support Standards;
24590-WTP-PHC-P50T-00004, Rev. 0, Qualification of Pipe Straps;
24590-WTP-SE-ENS-03-704, Rev. 0, Seismic Evaluation for Design
(Seismic Design of Piping and Pipe Supports).
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IQRPE Structural Integrity Assesment Report for the LAW LOP Systemn AREVA-IA-105, Rev. I
Ancillary Equipment.

Information Assessed Source of Information Assessment
The Structural Design Criteria requires that all outdoor
equipment structural foundations shall extend into the

i surrounding soil below the 30" frost line to preclude
The system will Drawings listed above under References; srosndina so. eloP r inet pre

withtandthe ffecs offrost heave. The LOP ancillary equipment system

frost heave, 24590-WTP-DC-ST-01-001, Rev. 12, Structural Design Criteria. consider this assessment is locaed isidt0 LAW facility. The LAW facility structural foundations
are well below the grade elevation, therefore, the LOP
system is not subjected to any frost heave effects.

24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress Design Criteria The Pipe Stress Design Criteria specifies the ASME
including "Pipe Stress Criteria" and "Span Method Criteria;" B31.3 Process Piping design code for the piping

Seams and connections ASME B31.3 Code, Process Pipng, 1996 Edition, Amecan systems. Welding is to be performed in accordance
Society of Mechanical Engineers; with the requirements of ASME 1331.3 and the ASME

are adequately ASME B16.5, Piping Flanges and Flanged Fittings, American Section IX. ASME B16.5 is specifed foradqaeyB&PV Code,SetoIX SEB65ispcfdfr
designed. Society of Mechanical Engineers;AsndSMEty o ana PeureVes;l CodeB VSecnflange designs. These are appropriate codes and

ASME Boiler and Pressure Vessel Code (B&PV), Section IX' standards for design and fabrication of the LOP System
Welding and Brazing Qualifications, American Society of ancillary equipment.
Mechanical Engineers.

The Prevention of Hydrogen Accumulation in WTP
Tank Systems and Miscellaneous Treatment Unit

Characteristics of the System and System Description documents indicate
waste to be stors ore System Description listed above under References; that flanimable or explosive concentrations of
tate hv beenor hydrogen are not expected in the LAW facility systems

identified (dangerous 24590-WTP-PER-PR-03-001, Rev. 1, Prevention of Hydrogen ancillary equipment. Similarly, the Control of Toxic

wastecharacteristics, Accumulation in WTP Tank Systems and Miscellaneous Vapors and Emissions from WTP Tank and
Treatment Unit Systems; Miscellaneous Unit Systems document provides a

s 24590-WTP-PER-PR-03-002, Rev. 3, Control of Toxic Vapors summary of the LAW facility ancillary equipment
pressure, flash point, and Emissions from WTP Tank and Miscellaneous Unit Systems. design features that provide for confinement and
temperature) treatment of chronically toxic vapors and emissions

during normal operations, abnormal operations, and
during and after a Design Basis seismic event.
The Materials for Ancillary Equipment document

Ancillary equipment is Drawings listed above under References; specifies that ancillary equipment materials that contact
designed to handle the the waste are to be equal to or better than those of the
wastes with the 24590-WTP-PER-M-02-002, Rev. 1, Materials for Ancillary upstream source vessels. Selection of proper material
characteristics defined Equipment; for the LOP piping and equipment as shown on the
above and any 24590-WTP-PER-PL-02-001, Rev. 6, Piping Material Class drawings and Piping Material Class Description
treatment reagents. Description. document ensures that the ancillary equipment is

_ appropriately designed to handle the waste.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. 1
Ancillary Equipment

Information Assessed Source of Information Assessment
The pH range of the The Basis of Design document identifies a service
waste, waste design life of 40 years for the ancillary equipment.
temperature and the Detailed materials selection (corrosion) evaluations are
corrosion behavior of conducted for each vessel in the LAW facility during
the structural materials process design to assure a 40-year service life. The
are adequately Drawings listed above under References; Materials for Ancillary Equipment document requires
addressed. Ancillary that the material selection and corrosion/erosion
equipment material 24590-WTP-DB-ENG-01-001, Rev. IL, Basis of Design; allowances for ancillary equipment in contact with the
and protective 2459-WTPDBERG-O2-0O2, Rev. , Maerin of sAnc waste will be equal to or better tha the material and

= ensure the acoayng 24590-WTP-PER-M-02-002, Rev. 1, Materials for Ancillary corrosion allowance of the waste source vessel.
S equipment structure is Eqimn;Sample review of the ancillary equipment material

0. adequately d 24E9imet;- , Rev. 6, Piping Material Class specified in the drawings and/or other related
S from the corrosive Description; documents show that it meets the requirements as
U effects of the waste 24590-WTP-3PS-NNO-T000, Rev. 1, Engineering Specification described in the Materials for Ancillary Equipment and

stream and external for Thermal Insulation for Mechanical Systems; Piping Material Class documents. The Thermal
environments. The T annu al Insulation specification requires that all insulating
protection is sufficient materials used on the outside of ancillary equipment be
to ensure the pre-approved for use on austenitic stainless steel in
equipment will not accordance with applicable ASTM standards and tests
leak or fail for the to preclude external corrosion of ancillary equipment.
design life of the Therefore, the ancillary equipment will provide the
system expected design service life.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. 1
Ancillary Equipment

Information Assessed Source of Information Assessment
System Description listed above under References;

ASME B31.3 Code, Process Piping, 1996 Edition, American
Society of Mechanical Engineers; ASME B31.3 is the design code for the WTP piping.
24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress Design Criteria Consideration of corrosion, including corrosion
including "Pipe Stress Criteria" and "Span Method Criteria;" allowance, is a mandatory requirement of ASME B31.3
24590-WTP-DB-ENG-01-001, Rev. IL, Basis of Design; and is appropriately supplemented in the Pipe Stress
24590-WTP-PER-M-02-002, Rev. 1, Materials for Ancillary Design Criteria document. A required service life of
Equipment; 40 years is identified in the Basis of Design for
24590-WTP-PER-PL-02-001, Rev. 6, Piping Material Class ancillary equipment. Detailed materials selection

.oDescription; (corrosion) evaluations are conducted for each vessel in
Corrosion allowance is 24590-LAW-P61C-LOP-00002, Rev. B, Richland RPP WTP the LAW facility during process design to ensure a 40-
itdedefrice LAW. Main/Standby Offgas Piping (Pipe Stress Analysis); year service life. The Materials for Ancillary

inthe ancillary 24590-LAW-P6C-LOP-10001, Rev. C, Pipe Stress Analysis for Equipment document requires that downstream
hequipment. LAW Primary Offgas (LOP) System; ancillary equipment is to be constructed of equal or

24590-LAW-P6C-LOP-1 0002, Rev. D, Richland RPP WTP LAW better materials, and with the same corrosion allowance
Plant LOP System (Pipe Stress Analysis); as the source vessel. Corrosion/Erosion allowances are
24590-LAW-P6C-LOP-10011, Rev. B, Richland RPP WTP LAW listed for the ancillary equipment (each piping class
Plant LOP System (Pipe Stress Analysis); and associated valves, fittings, etc.) in the Piping
24590-LAW-P6C-LOP-10019, Rev. B, Richland RPP WTP LAW Material Class Description document. Sample review
Plant LOP System (Pipe Stress Analysis); of the Pipe Stress Calculations show that the corrosion
24590-LAW-P6C-LOP- 10022, Rev. C, Richland RPP WTP LAW allowance has been appropriately used in the design
Plant LOP System (Pipe Stress Analysis); process.
24590-LAW-P6C-LOP-10024, Rev. C, Richland RPP WTP LAW
Plant LOP System (Pipe Stress Analysis),

Pressure controls The Pipe Stress Design Criteria document specifies
f (vents and relief ASME B31.3 as the design code for the WTP piping.
c valves) are adequately 24590-WTP-DC-PS-0l-001, Rev. 6, Pipe Stress Design Criteria ASME B31.3 requires provision be made to safely
U designed to ensure including "Pipe Stress Criteria" and "Span Method Criteria;" contain or relieve any pressure to which the piping may
2 pressure relief if ASME B31.3 Code, Process Piping, 1996 Edition, American be subjected. ASME B31.3 piping not protected by a

normal operating Society of Mechanical Engineers. pressure relieving device, or that can be isolated from a
pressures in the vessels pressure relieving device must be designed for at least
are exceeded. the highest pressure that can be developed.
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IQRPE Structural Integrity Assessment Report for the LAW LOP System AREVA-IA-105, Rev. I
Ancillary Equipment

Information Assessed Source of Information Assessment
The expected flow paths for the ancillary equipment
are identified on the P&ID drawings. The Pipe Stress
Design Criteria specifies the ASME B31.3 Code for
piping design. This code requires piping to be
designed to the highest pressure that can be developed
in a piping system assuring that maximum operating

Drawings listed above under References; stresses remain within code allowables. Piping
material classes are shown on the P&ID drawings,

24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress Design Criteria embedded in the item numbers for each ancillary
including "Pipe Stress Criteria" and "Span Method Criteria;" equipment component. Ancillary equipment is
ASME B31.3 Code, Process Piping, 1996 Edition, American designed for the highest anticipated temperature and

Maximum flows and Society of Mechanical Engineers; pressure values which are also within the bounding
any unusual operating 24590-WTP-3PS-POOO-TOO01, Rev. 6, Engineering Specification maximum design temperature and pressure values

6 stresses are identified for Piping Material Classes General Description and Summary; listed for each piping material class in the Piping24590-WTP-PER-PL-02-001, Rev. 6, Piping Material Class. Material Class General Description document. ASME
Description; B31.3 and the associated standards are appropriate and
24590-WTP-3DP-GO4T-00906, Rev.6A, Isometric Drawings and adequate for the design of the ancillary equipment.
Associated Calculations; Furthermore, the fabrication or isometric drawings
24590-WTP-3DP-GO4B-00037, Rev. 13, Engineering released for construction by Bechtel National, Inc.
Calculations. (BNI), and the design process and controls described in

the Isometric Drawings and Associated Calculations,
and Engineering Calculations documents provides
adequate assurance that subject ancillary equipment are
properly designed to meet the requirements identified
in the applicable design criteria established for the
project.
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Ancillary Equipment

Information Assessed Source of Information Assessment
Ancillary equipment is
designed with
secondary containment The ancillary equipment considered in this assessment

that is constructed of is located in and between areas R5/C5 (Room L-0123)
tatis comrctdlo and R5/C5 (Room L-0 124), within the LAW building.0 materials compatible TeeLW aecnrt1s These LAW rooms are secondary containment concrete

.9 sufficient strength to structures provided with stainless steel liner plates and
Drawings listed above under References; sumps (RLD-SUMP-00029 and RLD-SUMIP-00030 in:> prevent failure

(pressure gradients Room L-01 23, and RLD-SUMP-00031 and RLD-
(prese gints, 24590-LAW-PER-M-02-001, Rev. 5, LAW Facility Sump Data. SUMP-00032 in Room L-0124, as shown on theM waste, cliniaticanin Dt
conditions, daily general arrangement drawings and in Sump Data

o p t )pidd document, which are outside the scope of this integrity

a with a leak-detection assessment. The assessment of the secondary

system, and designed containment structures is conducted in a separate

to drain and remove document.

liquids.
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IA-3001246-001

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR

LAW LMP ANCILLARY EQUIPMENT

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank system
or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the LAW Melter Process System (LMP)
Ancillary Equipment, as required by the Washington Administrative Code, Dangerous
Waste Regulations, Section WAC-173-303-640(3) (a) through (g) applicable components."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design fully satisfies the requirements of the
WAC.

The attached review is fourteen (14) pages numbered one (1) through fourteen (14).

____ ____ ____ _ l/(41G

SigntureDate

Signature Date'
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IA-3001246-001 I

Scope of this Integrity
Assessment.

This report consists of Integrity Assessment for the Dangerous Waste Permit (DWP) effecting sub-system equipment
(ancillary equipment) associated with the LAW Melter Process System (LMP) two Melters (LMP-MLTR-00001/2) to

be located in LAW Melter Gallery (Room L-0 112) at Elevation 3'-0" as shown in the General Arrangement drawing
24590-LAW-P1-POIT-00002. Throughout the balance of this report the term ancillary equipment will be used to

represent sub-system equipment. The DWP affecting ancillary equipment for the LMP system is shown in the P&D
drawings listed under References below.

This report also addresses secondary containment for the Melter Feed Line Encasement Assemblies. Secondary
containment for other ancillary equipment and services interfacing with the LAW melters such as sumps, liners, and
drains in the melter gallery area is addressed in a separate report. The Integrity Assessment of the LAW Melters

(LAW-LMP-00001/2) is not in the scope of this report. Their assessment is included in a separate report.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Information" were reviewed and found to furnish adequate design requirements and controls to ensure that the design
Summary' of Assessment fully satisfies the requirements of Washington Administrative Code (WAC), Chapter 173-303 WAC, Dangerous Waste

Regulations, WAC-173-303-640, Tank Systems.

AREVA Federal Services LLC

IQRPE Structural Integrity Assessment Report for LAW LMP
Ancillary Equipment

w
0
C.'

U)

MENEM=_________-
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Material Requisition,
Specifications, and
Drawings.

AREVA Federal Services LLC

IQRPE Structural Integrity Assessment Report for LAW LMP
Ancillary Equipment

'a

IA-3001246.001

Material Requisition (MR):
24590-QL-MRA-PFOO-00006, Rev. 3, LAW- Melter Spool Connections (ML020).

Specifications:
The following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the above listed Material Requisition:
24590-WTP-3PS-MO00-T0002, General Specification for Mechanical Handling, Equipment Design, and Manufacture;
24590-WTP-3PS-G000-TOOOl, General Specification for Supplier Quality Assurance Program Requirements;
24590-WTP-3PS-GO0O-T0002, Engineering Specification for Positive Material Identification (PMI);
24590- WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and Storage Requirements;
24590-LA W-3PS-PF00-T0001, Engineering Specification for Shop Fabrication of LAW Melter Piping and Components.
24590-LA W-3PS-NWPO-T0001, Engineering Specification for General Welding NDE Requirements for Supplier Fabricated Piping.

Drawings:
24590-LA W-Pl-POI T-00002, Rev. 5, LAW Vitrification Building General Arrangement Plan at EL. 3'-0";
24590-LAW-MS-Vl7T-00004, Rev. 4, Process Flow Diagram LAW Vitrification Melter 1 (System LMP & LOP);
24590-L AW-M5-VI7T-00005, Rev. 4, Process Flow Diagram LAW Vitrification Melter 2 (System LMP & LOP);
24590-LAW-M6-LMP-00001, Rev. 2, P&ID LAW Melter Process System Melter 1 Agitation-Zone I & Zone 2;
24590-LAW-M6-LMP-00002, Rev. 2, P&ID LAW Melter Process System Melter I Agitation Zone 3 & Level Detection System;
24590-LAW-M6-LMP-00003, Rev. 4, P&ID LAW Melter Process System Melter I Walls And Floor Panels Cooling System;
24590-LAW-M6-LMP-00005, Rev. 2, P&ID LAW Melter Process System Melter I Electrode Extension Cooling & Glass/Plenum Temperatures;
24590-LAW-M6-LMP-00007, Rev. 3, P&ID LAW Melter Process System Melter I Glass Pouring And Monitoring Instrumentation;
24590-LA W-M6-L..MP-00008, Rev, 3, P&ID LAW Melter Process System Melter 1 Discharge Heaters, Power Controls (1-4) & Air Lift Eastside;
24590-L.AW-M6-LMP-00010, Rev. 3, P&ID LAW Melter Process System Melter 1 Discharge Heaters, Power Controls (1-4) & Air Lift Westside;
24590-LAW-M6-LMP-00012, Rev. 5, P&ID LAW Melter Process System Melter I Feed Nozzles Cooling System and Feed Nozzles;
24590-LAW-M6-LMP-00013, Rev. 5, P&ID LAW Melter Process System Melter 1 Lid, Plenum And Offgas Ports Cooling System;
24590-LAW-M6-LMP-00031, Rev. 2, P&lD LAW Melter Process System Melter 2 Agitation-Zone I & Zone 2;
24590-LAW-M6-LMP-00032, Rev. 2, P&ID LAW Melter Process System Melter 2 Agitation Zone 3 & Level Detection System;
24590-LAW-M6-LMP-00033, Rev. 4, P&ID LAW Melter Process System Melter 2 Walls And Floor Panels Cooling System;
24590-LAW-M6-LMP-00035, Rev. 2, P&ID LAW Melter Process System Melter 2 Electrode Extension Cooling & Glass/Plenum Temperatures;
24590-LAW-M6-IMP-00037, Rev. 3, P&ID LAW Melter Process System Melter 2 Glass Pouring And Monitoring Instrumentation;
24590-LA W-M6-LMP-00038, Rev. 3, P&ID LAW Melter Process System Melter 2 Discharge Heaters, Power Controls (1-4) & Air il Eastside;
24590-LA W-M6-LMP-00040, Rev. 3, P&ID LAW Melter Process System Melter 2 Discharge Heaters, Power Controls (1-4) & Air Lift Westside;
24590-LAW-M6-LMP-00042, Rev. 5, P&ID LAW Melter Process System Melter 2 Feed Nozzles Cooling System and Feed Nozzles;
24590-LAW..M6-LMP-00043, Rev. 5, P&ID LAW Melter Process System Melter 2 Lid, Plenum Cooling System Ports Cooling System;
24590-LAW-M61-P23T-00060, Rev. 0, LAW Melter feed Lines & Encasement Layout/Penetration Locations LMP-MLTR-00001;
24590-LAW-M61-P23T-00061, Rev. 0, LAW LMP-MLTR-00001 Feed Line Encasement Assembly LMP-LBD-00001;
24590-LAW-M61-P23T-00064, Rev. 0, LAW LMP-MLTR-0000I Feed Line Encasement I Assembly LMP-LBD-00001;
24590-LAW-M61-P23T-00070, Rev. 0, LAW Melter Feed Lines & Encasement Layout/Penetration Locations LMP-MITR-00002;
24590-LAW-M61-P23T-00071, Rev. 0, LAW LMP-MLTR-00002 Feed Line Encasement Assembly LMP-LBD-00002;
24590-LAW-M61-P23T-00074, Rev. 0, LAW LMP-MLTR-00002 Feed Line Encasement I Assembly LMP-LBD-00002;
24590-LA W-M6-LOP-00004, Rev. 4, P&lD LAW Primary Offgas Process System Melter I Offgas Film Coolers;
24590-LA W-M6-LOP-00005, Rev. 4, P&ID LAW Primary Offgas Process System Melter 2 Offgas Film Coolers.
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Drawings and System
Description.

Drawings (cont'd):

24590-LAW-P3-LMP-WS20093001, Rev. 0, LAW Vitrification Building Isometric (Line No. LMP-WS-20093-SI 1B-1);
24590-LAW-P3-LMP-WS20094001, Rev. 0, LAW Vitrification Building Isometric (Line No. LMP-WS-20094-S.IB-1);
24590-LAW-P3-LMP-PB00017001, Rev. 1, LAW Vitrification Building Isometric (Line No. LMP-PB-00017-S12A-0.75);
24590-LAW-P3-LMP-PB00021001, Rev. 1, LAW Vitrification Building Isometric (Line No. LMP-PB-00021-J2A-0.75);
24590-LAW-P3-LMP-PB00023001, Rev. 1, LAW Vitrification Building Isometric (Line No. LMP-PB-00023-S12A-0.75);
24590-LAW-P3-LMP-PB0024001, Rev. 1, LAW Vitrification Building Isometric (Line No. LMP-PB-00024-SM2A-0.75);
24590-LA W-P3-LMP-PB00026001, Rev. 1, LAW Vitrification Building Isometric (Line No. LMP-PB-00026-SI2A-0.75);
24590-LAW-P3-LMP-PB00028001, Rev. 1, LAW Vitrification Building Isometric (Line No. LMP-PB-00028-SI2A-0.75);
24590-WTP-PH-50-00012001, Rev. 6, Standard Pipe Support Details, Guide -U Bolts GU;
24590-WTP-PH-50-00003001, Rev. 4, Standard Pipe Support Details, Cantilever-Cantilever CC;
24590-WTP-PH1-50-00004001, Rev. 3, Standard Pipe Support Details, Frames -L Shape FL;
24590-WTP-PH-50-00001001, Rev. 3, Standard Pipe Support Details, Axial Stop -Welded AW:
24590-WTP-PH-50-00014001, Rev. 1, Standard Pipe Support Details, Rods-Hangers RH;
24590-WTP-PH-50-00014002, Rev. 1, Standard Pipe Support Details, Rods-Hangers RH;
24590-LAW-LMP-HIOOOlOO, Rev. 1, Pipe Support (LAW-LMP-H10001);
24590-LAW-LMP-HI 00O0002, Rev. 1, Pipe Support (LAW-LMP-H1000 1);
24590-LAW-LMP-H10535001, Rev. 1, Pipe Support (LAW-LN4P-H10535);
24590-LAW-LMP-H10535002, Rev. 1, Pipe Support (LAW-LMP-H10535).

System Description:

24590-LAW-3YD-LMP-00001, Rev.2, System Description for the System LMP, Low Activity Waste Melter (including SDCN 00003 to Rev. 2);

24590-LAW-3YD-LOP-00001, Rev. 2, System Description for LAW Primary Offgas Process (LOP) and LAW Secondary Offgas/Vessel Vent Process

(LVP) System.
___ I ____________ I ________________________________
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IQRPE Structural Integrity Assessment Report for LAW LMP
Ancillary Equipment

IA-3001246-001

Ancillary equipment
design standards are
appropriate and
adequate for the
equipment's intended
use.

Drawings and System Description listed above under
References;

24590-WTP-DC-PS-01-00 1, Rev. 6, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria;"
ASME B31.3 Code, Process Piping, 1996 Edition,
American Society of Mechanical Engineers;
24590-WTP-3DP-G04T-00905, Rev. 10,
Determination of Quality Levels.

The Pipe Stress Design Criteria identifies ASME B31.3 as the
design code for piping systems of the WTP. Drawings show that
the ancillary equipment is of commercial quality level (CM)
grade or quality level Q and is Seismic Category SC-IIJIIV.
Determination of Quality Levels document and Pipe Stress
Design Criteria document provide detailed discussion of quality
grades and seismic categories, respectively. The codes,
standards, and documents identified and used above are
acceptable and adequate for the design of the ancillary
equipment's intended service.

AREVA Federal Services LLC

Information Assessed Source of Information Assessment
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Information Assessed

If the ancillary.
equipment to be used is
not built to a design
standard, the design
calculations
demonstrate sound
engineering-principles
of construction.

n c f Inforrmation
-I - -. - . , ,

Drawings listed above under References;

24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria";
ASME B31.3 Code, Process Piping, 1996 Edition,
American Society of Mechanical Engineers;
24590-WTP-VV-PS-01-001, Rev. 6, Verification and
Validation Test Plan/Test Report for ME101, Linear
Elastic Analysis of Piping;
24590-LAW-P6C-RLD-10042, Rev. B, Richiand RPP
WTP LAW RLD System (Pipe Stress Analysis);
24590-LAW-P6C-LMP- 10005, Rev. B, Richland RPP
WTP LAW Plant LMP System (Pipe Stress Analysis);
24590-LAW-P6IC-LMP-00001, Rev. A, RPP-WTP
LAW Melter Feed Line Assembly Calculation-LMP
System (including ECCN 0000 1);
24590-LAW-PHC-LMP-10002, Rev. B, RPP-WTP
Engineered Support Calculation for LAW-LMP-
H10001 and LAW-LMP-11053S);
24590-WTP-PHC-P50-00001, Rev. 1, RPP/WfP
Support Standards (Calculations);
24590-WTP-3DP-GO4T-00906, Rev. 7, Isometric
Drawings and Associated Calculations;
24590-WTP-3DP-G04B-00037, Rev. 14, Engineering
Calculations;
24590-WTP-3PS-PHO 1 -T0002, Rev. 4, Installation of
Pipe Supports.

Assessment

The ancillary equipment is to be built to the design standards.
The Pipe Stress Design Criteria specifies that piping is to be
designed in accordance with ASME B31.3 Code. The review of

the sample isometric and pipe support drawings listed in the
References, Pipe Stress Analysis, Pipe Support Calculations,
Engineering Specification, and of the design process and controls

described in Isometric Drawings and Associated Calculations,
Engineering Calculations, and Installation of Pipe Supports
documents provides adequate assurance that LM'P ancillary

equipment are properly designed and will be installed and

verified to meet the requirements of the applicable design criteria

established for the project. The review of the aforementioned

documents also demonstrates that sound design engineering
principles are used for the design and construction of the

ancillary equipment.
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IQRPE Structural Integrity Assessment Report for LAW LMP IA-3001246-001

Ancillary Equipment

In iformation Assessed Source of Information Assessment

Drawings listed above under References;

Ancillary equipment
has adequate strength at
the end of its design life
to withstand the
operating pressure,
operating temperature,
thermal expansion, and
seismic loads.
Equipment is protected
against physical
damage and excessive
stress due to settlement,
vibration, expansion, or
contraction.

24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria;"
ASME B31.3 Code, Process Piping, American Society
of Mechanical Engineers (1996);
ASME Boiler and Pressure Vessel Code, Section III,
Division 1, Rules for Construction of Nuclear Power
Plant Components, American Society of Mechanical
Engineers, 1995;
Uniform Building Code (UBC), 1997;
24590-WTP-PER-M-02-002, Rev. 2, Materials for
Ancillary Equipment;
24590-WTP-GPG-ENG-004, Rev. 2A, Design Guide*
Pipe Stress, Pipe Layout, and Support Spacing;
24590-WTP-SE-ENS-03-704, Rev. 0, Safety
Evaluation for Design (Seismic Design of Piping and

Pipe Supports);
24590-LAW-P6C-RLD-10042, Rev. B, Richland RPP

WTP LAW RLD System (Pipe Stress Analysis);
24590-LAW-P6C-LMP-10005, Rev. B, Richland RPP
WTP LAW Plant LMP System (Pipe Stress Analysis);
24590-LAW-P6IC-LMP-00001, Rev. A, RPP-WTP
LAW Melter Feed Line Assembly Calculation-LMP
System (including ECCN 00001);
24590-LAW-PHC-LMP-10002, Rev. B, RPP-WTP
Engineered Support Calculation for LAW-LMP-
H10001 and LAW-LMP-H10535);
24590-W'T-PHC-P50-00001, Rev. 0, RPP/WTP
Support Standards (Calculations).

The Pipe Stress Design Criteria requires the use of the ASME
B31.3 Code for process piping design. ASME B31.3 requires
explicit consideration of operating pressure, operating
temperature, thermal expansion/contraction, settlement, vibration,
and corrosion allowance in the design of piping. For the seismic
design of Seismic Category (SC-III/IV) ancillary equipment,
applicable sections of ASME Section III, Division 1, Appendix F,
and sections of Uniform Building Code (UBC) are used to
supplement the requirements of ASME B31.3. Details of the
seismic design methods are discussed in the Pipe Stress Design
Criteria and Seismic Evaluation documents. These are
appropriate and adequate codes and standards including the
Design Guide document, to ensure that the ancillary equipment
has adequate strength at the end of its design life to withstand all
anticipated loads. Review of sample ancillary equipment
calculations and drawings indicates that they are adequately

designed meeting the requirements of the aforementioned
applicable code and standards.

L ______________________________ ___________- ~1 _______________________________________________________________________________________________
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IQRPE Structural Integrity Assessment Report for LAW LMP IA-3001246-001
Ancillary Equipment

Information Assessed Source of Information Assessment
Drawings listed above under References; The Pipe Support Design Criteria considers all load types

24590-WTP-DC-PS-01-002, Rev. 4, Pipe Support identified in ASME B31.3 and utilizes ASME B&PV Code,

Design Criteria Section III, Division 1, Subsection NF and Appendix F to

24590-WTP-PeR-PS-02-001, Rev. 4, Ancillary supplement the requirements of ASME B31.3 for seismic design

Equipment Pipe Support Design; of SC-IlYIV pipe supports. Bounding load cases are passed to

ASME B3 1.3 Code, Process Piping, American Society the pipe support designers from the results of the ancillary

of Mechanical Engineers (1996); equipment piping stress analyses. Details of the seismic design

ASME Boiler and Pressure Vessel Code, Section II, methodology are discussedI in the Pipe Support Design Criteria
Ancillary equipment Division I, Subsection NF, Appendix N and F, Rules document. Analysis is by manual calculation and computer
supports are adequately programs that have been tested and approved as discussed in thefor Construction of Nuclear Power Plant Components ta aeapoe
designed. 2001); Verification and Validation Test Plan for Bechtel's ME 150 Pipe

24590WTP-PL-PS-0l-0O1, Rev. 1, Verification and Support Family of Programs. The Ancillary Equipment Pipe

Validation Test Plan for Bechtel's MEa150 Pipe Support Design document shows examples of typical equipment
Fidaiof Prgs FP S)n forBecsupports. Ancillary equipment supports are to be designed in

4a Lo P L 02 Rev. B, RPP.-WTP such a way that the heat transferred from supports to the building
Engineered Ruppvr. CBcuatio foR A W-LMP structure does not raise the building structure temperature toEngineered Support Calculation for AW-LMP- exceed 150*F for concrete and 200*F for steel. Review of

24590-WTP-PHC-P50-0000I, Rev. , P/ sample ancillary equipment supports calculations and drawings

Support Standards (Calculations). indicates that they are adequately designed.
The Structural Design Criteria requires that all structural
foundations for outdoor equipment shall extend into the

Drawings listed above under References; surrounding soil below the 30" frost line depth to preclude frost
The system will heave. The LMP melters and ancillary equipment associated with
withstand the effects of the LMP system considered in this assessment are located inside
frost heave. 'esign Rev. 12'S the LAW Facility at Elev. 3'-0" as shown on General

Design Criteria. Arrangement Plan drawing. The majority of the LAW building
foundation mat is at Elev. (-) 21 '-0" level, therefore, the melters
and ancillary equipment are not subject to frost heave.
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IQRPE Structural Integrity Assessment Report for LAW LMP TA-3001246-001
Ancillary Equipment

Information Assessed Source of Information Assessment

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. IM, Basis of
Design; The Basis of Design document states that in-cell piping that is
24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress non-maintainable will be fully welded. The Pipe Stress Design
Design Criteria Including "Pipe Stress Criteria" and Criteria document requires the use of ASME B31.3 Process
"Span Method Criteria"; Piping design code for piping systems. Welding is performed in
ASME B31.3 Code, Process Piping, American Society accordance with the requirements of ASME B31.3 and ASME
of Mechanical Engineers (1996); B&PV Code, Section IX. Flange connections are to be designed
ASME Boiler and Pressure Vessel (B&PV) Code, in accordance with ASME B 16.5 Code. The aforementioned

are adequately Section IX, Welding and Brazing Qualifications; documents provide appropriate requirements and guidelines to
designed. ASME B16.5 Code, Piping Flanges and Flanged adequately design the seams and connections to sustain the

Fittings, (1988); applicable loads, Review of sample ancillary equipment
24590-LAW-P6C-RLD-10042, Rev. B, Richland RPP calculations and drawings indicates that they are adequately
WTP LAW RLD System (Pipe Stress Analysis); designed meeting the requirements of the aforementioned
24590-LAW-P6C-LMP-10005, Rev. B, Richland RPP applicable code and standards,
WTP LAW Plant LMP System (Pipe Stress Analysis);
24590-LAW-P61C-LMP-00001, Rev. A, RPP-WTP
LAW Melter Feed Line Assembly Calculation-LMP
System (including ECCN 00001).
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IA-3001246-001LQRPE Structural Integrity Assessment Report for LAW LMP
Ancillary Equipment

Information Assessed Source of Information
- - _______________- I I-

Characteristics of low-
activity waste have
been identified
(dangerous waste
characteristics, specific
gravity, vapor pressure,
flash point,
temperature)

System Description listed above under references;

24590-WTP-PER-PR-03-001, Rev. 1, Prevention of
Hydrogen Accumulation in WTP Tank Systems and
Miscellaneous Treatment Unit Systems;
24590-WTP-PER-PR-03-002, Rev. 3, Control of Toxic
Vapors and Emissions from WTP Tank and
Miscellaneous Unit Systems.

____ ___________________ I ____________________________________________ I.

Assessment
The Prevention of Hydrogen Accumulation in WTP Tank
Systems and Miscellaneous Treatment Unit Systems document
indicates that flammable or explosive concentrations of hydrogen
are not expected in the LAW facility systems ancillary
equipment. Similarly, the Control of Toxic Vapors and Emissions
from WTP Tank and Miscellaneous Unit Systems document
provides a summary of the LAW facility ancillary equipment
design features that provide for confinement and treatment of
dangerous waste vapors and emissions during normal operations,
abnormal operations, and during and after a design level seismic
event. The LMP System Description document describes the
equipment installed in the LMP system to route acid gases, NOx,
SOx, volatile organics, particulates and aerosols, and radioactive
gases to offgas system for treatment and release. The LMP
systems are designed to treat the offgas so that it conforms to
relevant federal, state, and local air emissions requirements at the
point of discharge from the facility stack.

AREVA Federal Services LLC
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IQRPE Structural Integrity Assessment Report for LAW LMP IA-3001246-001
Ancillary Equipment

Information Assessed Source of Information Assessment
The characteristics of the blended slurry of pretreated liquid low-
activity waste and glass former additives supplied to the melters
and the molten glass discharged from the melters to form
immobilized low-activity waste is described in the LMP System
Description document. The Engineering Specification for Low
Activity Waste Melters provides performance requirements for
all phases of melter life. The characteristics of the LMP melter
offgas to be treated and cooled in the LAW Primary Offgas

System Description and Drawings listed above under Process (LOP/LVP) System is described in the LOP System
References; Description document. The LOP/LVP System Description

identifies the safety functions for ancillary equipment to include

i Ancillary equipment is 24590-LAW-3PS-AEOO-TOOOI, Rev. 4, Engineering maintaining the confinement boundary of the offgas stream and

designed to handle the Specification for Low Activity Waste Melters; ensuring that the flow path between the melters and stack remains

wastes with the 24590-WTP-PER-M-02-002, Rev. 2, Materials for unobstructed during and following a SC-Il1 seismic event. The
characteristics defined Ancillary Equipment; integrity assessment of LOP system is not in the scope of this

above and any CCN # 191062 (Material Selection Supplement assessment, it is provided in a separate report. The Materials for

treatment reagents. Information); Ancillary Equipment document specifies that ancillary equipment
24590-WTP-PER-PL-02-001, Rev. 6, Piping Material downstream of a waste source vessel or miscellaneous plant
Class Description. items is to be constructed of the same or better material, unless

the service seen in the downstream line warrants a different
material, corrosion allowance, or other modification. The
selection of materials listed in the Piping Material Class
Description and CCN documents and as shown on drawings, for
the ancillary equipment is compatible with the operating
environment for their required design life, This requirement
envelops consideration for defined characteristics of waste and
any treatment reagents which are added to the plant items only
and not to the ancillary equipment.
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IQRPE Structural Integrity Assessment Report for LAW LMP IA-3001246-001
Ancillary Equipment

information Assessed Source of Information Assessment
The LMP System Description document provides pertinent
information about various elements of the waste to be processed.
The Basis of Design document identifies a service design life of

40 years for the ancillary equipment. All non-maintainable items
are designed to last the life of the facility. Detailed material

The pHl range of the selection (corrosion) analyses are conducted for each vessel and

waste, w ande major components in the LMP system in the LAW facility during

temperature the System Description and Drawings listed above under process design. The Materials for Ancillary Equipment

corrosion behavior of References; document specifies that ancillary equipment downstream of a

the structural materials waste source vessel or miscellaneous plant items is to be

are strurmate rs 24590-WTP-DB-ENG-01-001, Rev.iM, Basis of constructed of the same or better material and with the same

addressed. Ancillary Design; corrosion allowance as the source vessel or plant items, unless

adreqpen atilany 24590-WTP-PER-M-02-002, Rev. 2, Materials for the service seen in the downstream line warrants a different
equipment material and Ancillary Equipment; material, corrosion allowance, or other modification. The

24590-WTP-PER-PL-02-001, Rev. 6, Piping Material Thermal Insulation specification requires that all insulating
ensure the ancillaryDescription; materials used on the outside of ancillary equipment be pre-

04 equipment structure is CasDsrpin
aequately prtcte CCN # 191062 (Material Selection Supplement approved for use on austenitic stainless steel in accordance with

§ adequately protected Information); applicable ASTM procedures and tests to preclude external
from the corrosive 24590-WTP-3PS-NNOO-TOOO, Rev. 2, Engineering corrosion of ancillary equipment. Both internal and external
effects of the waste Specification for Thermal Insulation for Mechanical corrosion has been considered for all ancillary equipment,
stream and external Systems; therefore, the ancillary equipment will provide the expected
environments. The Annual Book of ASTM Standards, American Society design service life. The Engineering Specification for Low
protection is sufficient of Testing and Materials; activity Waste Melters specifies each melter, excluding
to ensure the eqipment 24590-LAW-3PS-AEOO-TOOO 1, Rev. 4, Engineering consumable SSCs, shall have a 5 year design life. Materials of
will not leak or fail for Specification for Low Activity Waste Melters. construction provided in accordance with the specification for
the design life of the Melters are able to withstand the radioactive, thermal, and
system. corrosive environment caused by the melter feed, molten glass,

and offgasses. Corrosion and erosion allowances are included in
the design. The selection of materials listed in the Piping Material
Class Description and CCN documents and as shown on
drawings, for the ancillary equipment is compatible with the
operating environment for their required design life.
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IQRPE Structural Integrity Assessment Report for LAW LMP IA-3001246-001

Ancillary Equipment

Information Assessed Source of Information Assessment

The Pipe Stress Design Criteria document requires use of the
Drawings listed above under References; ASME B31.3 Code for ancillary equipment design.

Consideration of corrosion, including corrosion allowance, is a
24590- WTP-DC-PS-01-001, Rev. 6, Pipe Stress mandatory requirement of ASME B31.3. A required service
Design Criteria including "Pipe Stress Criteria" and design life of 40 years is identified in the Basis of Design
"Span Method Criteria;" . document for ancillary equipment. Detailed material selection
ASME B31.3 Code, Process Piping, American Society (corrosion) analyses are conducted for each vessel and major

2459-WTP-DB-ENG-0 1-001, Rev. I M, Basis of components in the LMP system in the LAW Facility during

DesignE process design. The Materials for Ancillary Equipment
Corrosion allowance is 24590WTP-PER-M-02002 Rev. 2, Materials for document specifies that ancillary equipment downstream of a

adequate for the waste source vessel or miscellaneous plant items is to be

intended service life of Ancillary Equipment; . . . constructed of the same or better material and with the same

the srice 24590-WTP-PER-PL-02-001, Rev. 6, Piping Material corrosion allowance as the source vessel or plant items, unless

ent lass Description; the service seen in the downstream line warrants a different
equipment. CCN #i 191062 (Material Selection Supplement material, corrosion allowance, or other modification. Bounding

Information); corrosion allowances are listed for each piping material class in
24590-LAW-P6C-LOP-00002, Rev. B, Richland RPP the Piping Material Class Description document. The selection of
WTP LAW Main/Standby Offgas Piping (Pipe Stress materials listed in the Piping Material Class Description and
Analysis); CCN documents and as shown on drawings, for the ancillary
24590-LAW-P6C-RLD- 10042, Rev. B, Richland RPP equipment is compatible with the operating environment for their
WTP LAW RLD System (Pipe Stress Analysis); required design life. Review of the Pipe Stress Analysis
24590-LAW-P6C-LMP-10005, Rev. B, Richland RPP documents shows that appropriate corrosion allowance has been
WTP LAW Plant LMP System (Pipe Stress Analysis). used.
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Ancillary Equipment
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The Pipe Stress Design Criteria document specifies use of ASME
B31.3 as the design code for the WTP piping. ASME B31.3

Pressure controls (vents 24590-WTP-DC-PS-01-001, Rev. 6, Pipe Stress requires provision be made to safely contain or relieve any
and relief valves) are Design Criteria including "Pipe Stress Criteria" and pressure to which the piping may be subjected. ASME B31.3
adequately designed to "Span Method Criteria;" piping not protected by a pressure relieving device, or that can be
ensure pressure relief if ASME B31.3 Code, Process Piping, American Society isolated from a pressure reliving device must be designed for at
normal operating of Mechanical Engineers (1996); least the highest pressure that can be developed. Bounding
pressures in are 24590-WTP-PER-PL-02-001, Rev. 6, Piping Material pressure and temperature limits are listed for each of the piping
exceeded. Class Description. material classes in the Piping Material Class Description

document. These requirements are appropriate and adequate for
the ancillary equipment design.

Maximum flows and
any unusual operating
stresses are identified

Drawings and System Description listed above under
References;

24590-WTP-vDC-PS-01-001, Rev. 6, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria;"
ASME B3 1.3 Code, Process Piping, American Society
of Mechanical Engineers (1996);
24590-WTP-PER-PL-02-001, Rev. 6, Piping Material
Class Description.

The expected flow paths for molten glass and ancillary systems
servicing the melters are identified on the Process Flow and
P&ID drawings. The LMP System Description document
requires the melter shell design to withstand the effects of full
offgas suction. The LOP System Description Document defines
normal and off-normal operating conditions for the offgas
system, The Pipe Stress Design Criteria document specifies the
ASME B3 1.3 Code for ancillary piping system design. This code
requires piping to be designed to the highest pressure that can be
developed in a piping system, assuring that maximum operating
stresses remain within the code allowable values. The Piping
Material Class Description document lists the bounding pressure
and temperature limits for each piping material class.

AREVA Federal Services LLC

I

a 4 g,",- "a

Ifnaion Assessed
I

Source of Information Assessment
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IQRPE Structitral Integrity Assessment Report for LAW LMP IA-3001246-001
Ancillary Equ-ipment

Information Assessed Source of Information Assessment
The Engineering Specification document requires the LMvP

Ancillary equipment is melter shell design to contain the molten glass pool and to

designed with prevent leakage of bulk glass to the building cave in the event of

secondary containment refractory failures. The Basis of Design document requires that

that is constructed of "Tank system ancillary equipment that manages dangerous waste

materials compatible shall have secondary containment" and "All secondary

with the waste and of 24590-LAW-3PS-AEOO-TOOO 1, Rev. 4, Engineering containments will be provided with drains and leak detection
wit Specification for Low Activity Waste Melters; systems for detection of primary containment leaks." The

0 sufficient strength to 24590-WTP-PER-CSA-02-001, Rev. 8, Secondary ancillary equipment considered in this assessment is located in
. prevent failure Containment Design; melter gallery and process areas inside the LAW facility. The

(pressure gradients 24590-WTP-DB-ENG--001, Rev. IM, Basis of Secondary Containment Design document provides typicalIQ waste, climatic
cdste, dail Design. standard details of secondary containment equipment for various

s dWTP buildings. This report also addresses secondary
operations), provided containment for the Melter Feed Line Encasement Assemblies.
sythm an edeseto Secondary containment for other ancillary equipment and
systom, and designed to services interfacing with the LAW melters such as sumps, liners,
drai and remove and drains within the melter gallery area is addressed in a
iquids. separate report.

1/16/09
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 9.13

Low Activity Waste Building
Instrument Control Logic and Narrative Description

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950

Drawing/Document Number Description

24590-LAW-PER-J-02-001, Rev 1 System Logic Description for RLD
l RSystem

24590-LAW-PER-J-03-001, Rev 0 System Logic Description for LFP
System

24590-LAW-PER-J-03-002, Rev 0 System Logic Description for LCP
System

24590-LAW-PER-J-03-003, Rev 0 System Logic Description for LOP
System)

24590-LAW-PER-J-07-0001, Rev 0 System Logic Description for the Low-
Activity Waste LAW Melter Process
System (LMP)

24590-LAW-PER-J-04-0002, Rev 0 System Logic Description for LVP
System

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against it.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.jgov/biblio/nwp.html).

Part III, Operating Unit Group 10-9.13-1
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24590-LAW-PER-3-07-001, Rev 0
System Logic Description for Low-Activity Waste Facility Melter

Process (LMP) System

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act

of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts that, pursuant to the AEA, it has sole and exclusive

responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description
purposes only.
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Process (LMP) System

Acronyms and Abbreviations

Reference the piping and instrumentation diagrams' symbols and legend sheets as listed in the Applicable
Documents section, for acronyms and abbreviations used in the Appendix.

ADS

AEA

DI

DOE

DT

ILAW

IR

LFP

LAW

LMP

LOP

LAH

LAHH

LALL

LI

LSH

LT

LVP

P&ID

PDAHH

PDI

PDT

RLD

TALL

TDAH

TE

TI

TT

WTP

air displacement slurry

Atomic Energy Act

density indicator

US Department of Energy

density transmitter

immobilized low activity waste

Infrared

LAW melter feed process system

low-activity waste/ low-activity waste vitrification facility

LAW melter process system

LAW primary offgas process system

level alarm high

level alarm high high

level alarm low low

level indicator

level switch high

level transmitter

LAW secondary offgas/vessel vent process system

piping and instrumentation diagram

pressure differential alarm high-high

pressure differential indicator

pressure differential transmitter

radioactive liquid waste disposal system

temperature alarm low low

temperature differential alarm high

Temperature Element

Temperature Indicator

Temperature Transmitter

Hanford Tank Waste Treatment and Immobilization Plant

iv



24590-LAW-PER-J-07-001, Rev 0
System Logic Desciption for Low-Activity Waste Facility Melter

Process (LMP) System

Glossary

Control system Refers to electronic processors that perform regulatory and logical control functions
necessary for normal plant operation

High-high Refers to a notification in the control system that is activated when the applicable
variable reaches a point that is significantly higher than that expected during normal
operation

Low-low Refers to a notification in the control system that is activated when the applicable
variable reaches a point that is significantly lower than that expected during normal
operation

V



24590-LAW-PER-J-07-001, Rev 0
System Logic Description for Low-Activity Waste

Facility Melter Process (LMP) System

1 Introduction

The document describes the instrument control logic for instruments associated with sub-systems such as

the LAW melters and film coolers, and as applicable, sub-system equipment such as piping, pumps, and
associated leak detection systems.

2 Applicable Documents

24590-WTP-M6-50-00001, P&ID Symbols and Legend Sheet 1 of 8

245 90-WTP-M6-50-00002, P&ID Symbols and Legend Sheet 2 of 8

24590-WTP-M6-50-00003, P&ID Symbols and Legend Sheet 3 of 8

24590-WTP-M6-50-00004, P&ID Symbols and Legend Sheet 4 of 8

24590-WTP-M6-50-00005, P&ID Symbols and Legend Sheet 5 of 8

24590-W TP-M6-50-00006, P&ID Symbols and Legend Sheet 6 of 8

245 90-WTP-M6-50-00007, P&ID Symbols and Legend Sheet 7 of 8

24590-WTP-M6-50-00008, P&ID Symbols and Legend Sheet 8 of 8

24590-LAW-M6-LMP-00002, P&ID - LA WMelter Process System Melter 1 Agitation Zone 3 & Level

Detection System

24590-LAW-M6-LMP-00005, P&JD - LA WMelter Process System Melter 1 Electrode Extension

Cooling & Glass/Plenum Temperatures

24590-LAW-M6-LMP-00007, P&ID - LA WMelter Process System Melter 1 Glass Pouring and

Monitoring Instrumentation

24590-LAW-M6-LMP-00008, P&ID - LA WMelter Process System Melter 1 Discharge Heaters, Power

Controls (1-4) &Air Lift - Eastside

24590-LAW-M6-LMP-000 10, P&ID - LA WMelter Process System Melter 1 Discharge Heaters, Power

Controls (1-4) & Air Lift - Westside

24590-LAW-M6-LMP-000 12, P&ID - LA WMelter Process System Melter ]feed Nozzles Cooling System

and Feed Nozzles

24590-LAW-M6-LMP-000 13, P&JD - LA WMelter Process System Melter 2 Lid, Plenum and Offgas

Ports Cooling System

1



24590-LAW-PER-3-07-001, Rev 0
System Logic Description for Low-Activity Waste

Facility Melter Process (LMP) System

24590-LAW-M6-LMP-00032, P&ID - LA WMelter Process System Melter 2 Agitation Zone 3 & Level
Detection System

24590-LAW-M6-LMP-00035, P&ID - LA WMelter Process System Melter 2 Electrode Extension
Cooling & Glass/Plenum Temperatures

24590-LAW-M6-LMP-00037, P&ID - LA WMelter Process System Melter 2 Glass Pouring and
Monitoring Instrumentation

24590-LAW-M6-LMP-00038, P&ID - LA WMelter Process System Melter 2 Discharge Heaters, Power
Controls (1-4) & Air Lift - Eastside

24590-LAW-M6-LMP-00040, P&ID - LA WMelter Process System Melter 2 Discharge Heaters; Power
Controls (1-4) & Air Lift - Westside

24590-LAW-M6-LMP-00042, P&ID - LA WMelter Process System Melter 2 Feed Nozzles Cooling
System and Feed Nozzles

24590-LAW-M6-LMP-00043, P&ID - LA WMelter Process System Melter 2 Lid, Plenum Cooling

System Ports Cooling System

24590-LAW-M6-LOP-00004, P&ID - LA WPrimary Offgas Process System Melter 1 Offgas Film
Coolers

24590-LAW-M6-LOP-00005, P&ID - LA WPrimary Offgas Process System Melter 2 Offgas Film

Coolers

24590-LAW-3YD-LMP-00001, System Description for LA WMelter Process System (LMP)

3 Description

The LMP components and ancillary equipment pertaining to instrumentation included in the dangerous
waste permit are the following:

LMP-MLTR-00001
LMP-MLTR-00002
LMP-BBLR-00055
LMP-BBLR-00056
LOP-FCLR-00001
LOP-FCLR-00002
LOP-FCLR-00003
LOP-FCLR-00004
LMP-LBD-00001
LMP-LBD-00002
LMP-ALFT-00001
LMP-ALFT-00002
LMP-ALFT-00003
LMP-ALFT-00004

LAW Melter 1
LAW Melter 2
Melter 1 Level Detector
Melter 2 Level Detector
Melter 1 Primary Offgas Film Cooler
Melter 1 Standby Offgas Film Cooler
Melter 2 Primary Offgas Film Cooler
Melter 2 Standby Offgas Film Cooler
Melter 1 Feed Line Encasement Assembly
Melter 2 Feed Line Encasement Assembly
Melter 1 Air Lift Lance - Eastside
Melter I Air Lift Lance - Westside
Melter 2 Air Lift Lance - Eastside
Melter 2 Air Lift Lance - Westside

0

0

0

0

S

0

0

S

0

0

0

S

0

2
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24590-LAW-PER-3-07-001, Rev 0
System Logic Description for Low-Activity Waste

Facility Melter Process (LMP) System

3.1 LMP-MLTR-00001 and LMP-MLTR-00002

The low-activity waste (LAW) melters receive a blend of low-activity waste concentrate and glass former
additives from the melter feed process (LFP) system. The melters are fed via air displacement slurry
(ADS) pumps. The melters convert the feed into molten glass and deliver it into stainless steel canisters.
The pour spout connects the melter discharge chamber to the canister. After the glass is transferred into
the canister, it cools to form a durable glass waste form. Immobilized low-activity waste (ILAW) is the
resulting product (glass plus canister).

The feed slurry is transferred using six feed pumps, each supplying a separate nozzle on the melter. The
slurry will fall from the nozzles, which are located in the melter lid, onto the surface of the glass pool
within the melter. The feed material will form a distinct layer, often referred to as the "cold cap," on the
surface of the glass pool. This system is also equipped to flush the feed lines with demineralized water, to
clean the feed lines and to establish the cold cap prior to transferring waste. This is referred to as melter
pre-feeding.

The melters are equipped with several plenum thermocouples, used primarily to determine the coverage
of the cold cap. The plenum temperatures are averaged per heating zone as determined by the electrode
placement. These zones are then averaged to a single melter plenum temperature. If this temperature
falls below acceptable limits pre-feeding to the melter will be terminated. See figurel for more details on
melter plenum temperature.

The LAW melter lid has a closed-loop cooling system operated at a low pressure necessary to meet the
structural and thermal limits of the lid. The closed loop system consists of a pump, heat exchanger, and
surge tank. The lower plate of the lid constitutes a safety significant pressure boundary. To protect this
feature, safety significant TEs are utilized to report the temperature of the cooling water. If this
temperature rises above the design limit for the lid the melter feed will be terminated. See figure 6 for
details on melter lid temperature.

3.2 LMP-BBLR-00055 and LMP-BBLR-00056

The melter glass level detector functions using three gas purged probes penetrating the glass pool to
different depths. By measuring the differential pressure between each of the legs the density and level of
the glass pool are calculated. If the level rises above acceptable limits the control system will alarm and
terminate slurry feeding. Glass discharge will be terminated if the glass pool level falls below acceptable
limits. Operators will be alerted to the low level condition. See figure 2 for details on melter level
detection. Section 3.4 discusses glass discharge in more detail.

3.3 LOP-FCLR-00001 through LOP-FCLR-00004

During normal operation the melter generates steam, gases, aerosols, vapors, and particulates, which are
handled by the offgas systems LOP and LVP. Each melter has two attached film coolers, a primary and a
standby, which serve as the interface between the offgas systems and the melter. The primary film
coolers are designed to cool the offgas below the glass sticking temperature to minimize solids deposition
on the walls of offgas piping. The standby film coolers are used to supplement the primary film coolers if
upset conditions are detected in the melter plenum. The offgas system is designed to maintain a vacuum
in the melter plenum for containment of the offgases. This vacuum is measured and controlled in part by

3
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System Logic Description for Low-Activity Waste

Facility Melter Process (LMP) System

redundant differential pressure detectors between the melter plenum and the melter annulus. If the melter

plenum differential pressure rises above acceptable limits the control system will alarm the operator and

take the following actions:

* Terminates slurry feeding
* Terminates pre-feeding
* Opens the standby offgas line
" Disables demineralized water to the film coolers
" Disables air supply to the film coolers

For more details on plenum differential pressure detection see figure 3.

3.4 LMP-LDB-00001 and LMP-LDB-00002

The feed lines that transfer waste from the LFP system to the melters are housed in LMP-LDB-0000 1 and

LMP-LDB-00002 as they travel between the process cells and the melter gallery. In each of these

assemblies is a conductivity type leak detection cable. This leak detection cable runs throughout the

assembly along entire length of the encasement and into the bellows of the encasement assembly. Each of

the feed lines will be immediately adjacent to a portion of the leak detection cable. LMP-LDB-00001

drains to RLD sump 30 and LMP-LDB-00002 drains to RLD Sump 32. The control system will alarm

the operator when a leak is detected. Once an alarm is activated, the operator will verify if a leak has

occurred and if a leak has occurred stop feed to the melter. The leaking feed lines will be flushed and

liquids in the encasement assembly will be removed in accordance with the requirements in the DWP

permit condition I. 1 0.E.5 .j. See figure 7 for details on melter feed line leak detection.

3.5 LMP-ALFT-00001 through LMP-ALFT-00004

Each melter contains two identical, independently operated, discharge chambers located adjacent to each

other on the south side of both melters. The glass is discharged by an airlift system which injects air into

the discharge riser effectively raising the glass level in the riser. The glass will flow down a trough and

through the discharge chamber and into the canisters for cooling, solidification, and storage. The level in

the canister will be monitored by an IR camera and a thermal image of the canister will be displayed in

the control room. Termination of a pour will generally be controlled by an operator based on this image.

Forced cooling air targeted within the IR camera field of view called air knives, and thermally conductive

paint will provide better detail of the temperature gradients, and in effect canister level, within the area

monitored by the IR camera for LAW canisters. The control system will disable glass pouring from an

airlift when any of the following occur-

* Glass pool level falls below acceptable limits

" IR camera thermal image analyzer detects a container level above acceptable limits

* Lift is in progress in the neighboring chamber

* Canister is not in position to receive the waste glass

" Discharge chamber temperature is not in the appropriate range for glass pouring

For more details on the melter airlifts see figures 4 and 5.

4



24590-LAW-PER-J-07-001, Rev 0
System Logic Description for Low-Activity Waste

Facility Melter Process (LMP) System

Table 1 Associated Instruments for LAW Melters

P&ID Monitoring/control Type of Instrument/control
parameter instrument/control device tag number

device
24590-LAW-M6-LMP-00005 Melter 1 Plenum Temperature TE-1267C, 1272C, 1280C

Temperature Element
Average Temperature TT-1267B

Transmitter
Temperature TI-1267C, 1272C, 1280C
Indicator

24590-LAW-M6-LMP-00035 Melter 2 Plenum Temperature TE-2267C, 2272C, 2280C
Temperature Element

Average Temperature TT-2267B
Transmitter
Temperature TI-2267C, 2272C, 2280C
Indicator

24590-LAW-M6-LMP-00002 Melter 1 Glass Pool Density Transmitter DT-1404
Density Density Indicator DI-1404

24590-LAW-M6-LMP-00032 Melter 2 Glass Pool Density Transmitter DT-2404
Density Density Indicator DI-2404

24590-LAW-M6-LMP-00002 Melter 1 Glass Pool Level Transmitter LT-1405
Level Level Indicator LI-1405

24590-LAW-M6-LMP-00032 Melter 2 Glass Pool Level Transmitter LT-2405
Level Level Indicator LI-2405

24590-LAW-M6-LMP-00002 Melter 1 Plenum Pressure Differential PDT-1410 / PDI-1410* or
Pressure Transmitter

PDT-1411 /PDI-141 I*
Pressure Differential
Indicator

24590-LAW-M6-LMP-00032 Melter 2 Plenum Pressure Differential PDT-2410 / PDI-2410* or
Pressure Transmitter

Pressure Differential PDT-241 1 / PDI-241 I*
Indicator

24590-LAW-M6-LMP-00007 Melter 1 West Level Element LE-1466
Canister Level (IR Camera)

Level Transmitter LT-1466
Level Indication LI-1466B

24590-LAW-M6-LMP-00007 Melter 1 East Level Element LE-1511
Canister Level (IR Camera)

Level Transmitter LT-1511
Level Indication LI-1511B

5
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24590-LAW-M6-LMP-00037 Melter 2 West Level Element LE-2466
Canister Level (IR Camera)

Level Transmitter LT-2466
Level Indication LI-2466B

24590-LAW-M6-LMP-00037 Melter 2 East Level Element LE-2511
Canister Level (IR Camera)

Level Transmitter LT-2511
Level Indication LI-25 11 B

24590-LAW-M6-LMP-00010 Melter 1 West On/Off Plug Valve YV-1 125
Discharge Air Lift Valve Control YC-1 125

24590-LAW-M6-LMP-00008 Melter 1 East On/Off Plug Valve YV-1047
Discharge Air Lift Valve Control YC-1047

24590-LAW-M6-LMP-00040 Melter 2 West On/Off Plug Valve YV-2125
Discharge Air Lift Valve Control YC-2125

24590-LAW-M6-LMP-00038 Melter 2 East On/Off Plug Valve YV-2047
Discharge Air Lift Valve Control YC-2047

24590-LAW-M6-LMP-00012 Melter 1 Feed Cable Type LE-1632
Encasement Conductivity
Assembly Leak Element
Detection LAH 1632

24590-LAW-M6-LMP-00042 Melter 2 Feed Cable Type LE-2632
Encasement Conductivity
Assembly Leak Element
Detection LAH-2632

24590-LAW-M6-LMP-00013 Melter 1 Lid Temperature TE-1640
Cooling Element

Temperature TT1-1293
Transmitter

24590-LAW-M6-LMP-00005 Temperature TI-1640
Indicator

24590-LAW-M6-LMP-00043 Melter 2 Lid Temperature TE-2640
Cooling Element

Temperature TT-2293
Transmitter

24590-LAW-M6-LMP-00005 Temperature TI-2640
24590-LAW-M6-LMP-00005 Indicator ___________

* These instrument sets are duplicates. Only one instrument set is required to remain functioning during
waste feed operations.
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Figure 1 Typical Temperature Averaging of a Melter Plenum
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Figure 2 Typical Glass Pool Level and Density
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Figure 3 Typical Plenum Differential Pressure

Start

Measure and indicate PDT PDT PDI PD
plenum pressures. yy( yy yy yy

Choose higher pressure ,PD
for use in process control
and indicate.

Is the selected Stop air and water
pressure higher than Y -- feeds to film

the set point? coolers

Stop melter waste
feed

N

Open the standby
offgas line

Alarm High AH
End Pressure yyyy

9



24590-LAW-PER-3-07-001, Rev 0
System Logic Description for Low-Activity Waste

Facility Melter Process (LMP) System

Figure 4 Typical IR Cameras
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Figure 5 Typical Air Lift Valves
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Figure 6 Typical Melter Lid Thermocouple
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Figure 7 Typical Melter Feed Leak Detection
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10- Appendix 9.18

Low Activity Waste Building
Operating Documents

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Facility

1 Summary

The Low Activity Waste (LAW) Vitrification Facility must satisfy the waste removal criteria of
Washington Administrative Code 173-303-640(4) and of Dangerous Waste Permit Number
WA7890008967 (Ref. 2), Permit Condition III.l0.E.9.e.iii and III.IO.H.5.e.iii for LAW Vitrification
facility tank and miscellaneous treatment unit, secondary containment systems. This report evaluates the
capability for removing, within 24 hours, leaked waste that may accumulate within the regulated process
cells within the LAW facility.

The secondary containment areas located at the (-) 21 feet and +3 feet elevations of the LAW facility are
provided with sumps. The secondary containment areas within the LAW facility are stainless steel lined.
The liners are sloped to direct liquids to dry sumps in the cells. The sumps within the building are
emptied by submersible electric sump pumps that can transfer accumulated liquids to process vessels for
storage and subsequent processing. The levels in the sumps are detected by radar type level detectors.

Waste removal capability is estimated for four containment areas listed as follows:

1. Room L-BO01B, C3/C5 Drain Collection Cell, -21 ft Elevation. The C3/C5 drain collection cell
contains the C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004). There are sprinklers in
the cell. The vessel total volume is 1034 ft3 (Ref. 3) and the volume of in-cell sprinkler firewater
system is 246 ft (Ref. 3). Additionally, C3/C5 area firewater drains to this cell. The total
firewater accumulation in the room from these drains is 2864 ft (Ref. 3).

2. Room L-0 123, Process Cell Melter 1, 3 ft Elevation. The process cell contains six vessels. The
largest in the cell is the Melter 1 Concentrate Receipt Vessel (LCP-VSL-00001). The vessel total
volume is 2428 ft3 (Ref. 3). The room has no fire protection sprinklers.

3. Room L-0124, Process Cell Melter 2, 3 ft Elevation. The process cell contains six vessels. The
largest in the cell is the Melter 2 Concentrate Receipt Vessel (LCP-VSL-00002). The vessel total
volume is 2428 ft3 (Ref. 3). The room has no fire protection sprinklers.

4. Room L-0126, Effluent Cell, 3 ft Elevation. The effluent cell contains two vessels the Plant
Wash Vessel (RLD-VSL-00003) and the SBS Condensate Collection Vessel (RLD-VSL-00005),
which are identical in size with a vessel total volume of 3445 ft (Ref. 3). The room has no fire
protection sprinklers.

The results of the evaluation of waste removal capacity for each of the containment areas is summarized
as follows:

1. Room L-B0OIB, C3/C5 Drain Collection Cell, -21 ft Elevation. Waste removal is achieved by
operation of one submersible electric pump in one sump. Total waste removal capacity is 11.9
hours for firewater drains from other C3/C5 areas and 5.3 hours for the vessel and in-cell
firewater spriniders.

2. Room L-0 123, Process Cell Melter 1, 3 ft Elevation. Waste removal is achieved by operation of
two submersible electric pumps in two sumps. Total waste removal capacity is 5.0 hours.

3. Room L-0 124, Process Cell Melter 2, 3 ft Elevation. Waste removal is achieved by operation of
two submersible electric pumps in two sumps. Total waste removal capacity is 5.0 hours

Page 1
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4. Room L-0126, Effluent Cell, 3 ft Elevation. Waste removal is achieved by operation of two
submersible electric pumps in two sumps. Total waste removal capacity is 7.2 hours.

These values are within the 24-hour period required by the regulations and stipulated by Permit Condition
III.l0.E.9.e.iii and III.10.H.5.e.iii (Ref. 2). These values are based on consideration of the total operating
volume of a single vessel in its respective containment area, plus the total anticipated volume of firewater
(if applicable) that is postulated to accumulate in these cells.

2 Objective

The purpose of this report is to estimate and document the waste removal capabilities for the LAW
process cells and other secondary containment areas associated with tank systems and miscellaneous unit
systems. General guidance for scoping of this report is documented in Ref. 6.

The LAW Facility must satisfy the waste removal criteria of Dangerous Waste Permit Number
WA7890008967, Permit Condition III.IO.E.9.e.iii and III.IO.H.5.e.iii (Ref. 2) for tank and miscellaneous
treatment unit, secondary containment systems. This report evaluates the capability for removing, within
24 hours, leaked waste that may accumulate within the regulated process cells within the facility.

Excluded from the scope of this report are:
" Secondary containment areas where leaks flow directly (via drain systems) to collection tanks
" Transfer line containment systems
" Containment areas that do not include tank or miscellaneous unit systems, e.g., maintenance cells
" Process Cell Melter 3, Room L-0125.

3 Description

The regulatory requirements for the effluent vessel cells are contained in WAC 173-303-640, Tank
Systems, Section 4, Containment and Detection of Releases (Ref. 1). The regulatory requirements are
restated as follows:

(b) Secondary containment must be:

"Sloped or otherwise designed or operated to drain and remove liquids resulting from leaks
spills or precipitation. Spilled or leaked waste and accumulated precipitation must be
removed from the secondary containment system within twenty-four hours, or in as timely a
manner as is possible..." [WAC 173-303-640(4)(c)(iv)}.

In addition, the Waste Treatment Plant Dangerous Waste Permit (Ref. 2), Permit Condition III.I0.E.9.e.iii
and III.10.H.5.e.iii requires submittal of:

"Detailed operational plans and descriptions, demonstrating that spilled or leaked waste and
accumulated liquids can be removed from the secondary containment system within twenty-four
(24) hours" [WAC 173-303-806(4)(c)(vii)]; [WAC 173-303-806(4)(i)(i)(B)

Page 2
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4 Assumptions

Assumptions used in this evaluation of LAW Facility waste removal capabilities are listed as follows.

1. Nominal design flow rates for sump pumps are used to estimate waste removal rates. Purchased
equipment will have capacities equal to or exceeding the nominal design flow rates.

2. Operator response times needed for activating transfer pumps or time required for manual
alignment of valves and pump priming are ignored for the purposes of this evaluation.

3. Waste removal rate is achieved by simultaneous operation of sump pumps within a waste
containment area.

4. The activation of C3/C5 firewater sprinklers in other areas of the building does not occur at the
same time as a leak of the C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004).

5. The capacity to receive and store leaks removed from secondary containment areas is assumed to
be available. Adequate space is available in Pretreatment Facility (PTF) vessels to contain the
total estimated volume from a leak in the LAW Plant Wash Vessel RLD-VSL-00003. For
postulated leaks from other LAW tanks, adequate space is available in RLD-VSL-00003 to
contain the total estimated flooding volume for a single event or can be made available in RLD-
VSL-00003 by pumping its contents to PTF from this vessel. Pretreatment Plant Wash Vessel
(PWD-VSL-00044) has volume available, if required, within 24 hours or in as timely a manner as
possible to receive liquid waste from LAW. Delays associated with drawing down liquid level in
RLD-VSL-00003 to create adequate space and delays associated with sampling and analysis prior
to initiating waste transfers to PTF, are not considered. If the leak cannot be removed from the
secondary containment areas within 24 hours, Ecology will be notified and actions taken as
required under permit conditions III.l0.E.5.j and III.1O.H.l.a.xxiv (Ref. 2).

5 Analysis

5.1 Room L-BO01B, C31C5 Drain Collection Cell, -21 ft Elevation

The room L-BOO 1 B, C3/C5 Drain Collection Cell is located on the north side of the LAW facility at the
(-)21 ft elevation and is identified on the LAW facility general arrangement drawing (Ref. 4). It contains
one vessel C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004). The cell floor and lower portions
of the walls have stainless steel liners to provide secondary containment. The cell floor liner is sloped
toward a low-point sump (RLD-SUMP-00028) with radar level detection and the sump has a submersible
electric sump pump (RLD-PMP-00004) with a nominal flow rate of 30 gpm.

The flooding volume scenario is the failure of the vessel (RLD-VSL-00004) with a total volume of 1034
fW with the in-cell sprinklers volume of 246 ft in the containment area for a total 1280 fW, or the
maximum postulated flood volume from firewater runoff from higher elevation drains (assumption 4)
from other C3/C5 areas of 2864 ft3 (Ref. 3).
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Fluids from the cell sump are pumped by a submersible electric sump pump into the Plant Wash Vessel
(RLD-VSL-00003) located at the 3 ft elevation and from there to the Pretreatment Plant Wash Vessel
(PWD-VSL-00044) located at the 0 ft elevation in the PTF for subsequent processing.

5.2 Room L-0123, Process Cell Melter 1, 3 ft Elevation

Room L-0 123, Process Cell Melter I is located in the center of the LAW facility at elevation 3 ft and is
identified on the LAW facility general an-angement drawing (Ref. 5). It contains six vessels and
associated pumps. The six vessels are:

" Melter I Concentrate Receipt Vessel (LCP-VSL-0000 1)

* Melter I Feed Preparation Vessel (LFP-VSL-00001)

" Melter I Feed Vessel (LFP-VSL-00002)

" Melter 1 Submerged Bed Scrubber (SBS) Condensate Vessel (LOP-VSL-00001)

= Melter I Wet Electrostatic Precipitator (WESP) (LOP-WESP-00001)

= Melter 1 Submerged Bed Scrubber (SBS) (LOP-SCB-0000 1).

A stainless steel liner provides secondary containment to accommodate the total volume of the largest
vessel in the area, the Melter 1 Concentrate Receipt Vessel (LCP-VSL-00001), for a total flooding
volume of 2428 ft (Ref. 3). The room has no fire protection sprinklers.

The cell floor liner is sloped toward the low-point sumps RLD-SUMP-00029 and RLD-SUMP-00030,
which are provided with radar level detection instruments and submersible electric sump pumps (RLD-
PMP-00025 and RLD-PMP-00026) to remove the contained liquid. The pumps have a nominal design
flow rate of 30 gpm. Fluid from the cell is pumped into the Plant Wash Vessel (RLD-VSL-00003) located
at the 3 ft elevation and from there to the Pretreatment Plant Wash Vessel (PWD-VSL-00044) located at
the 0 ft elevation in PTF for subsequent processing.

5.3 Room L-0124, Process Cell Melter 2, 3 ft Elevation

Room L-0 124, Process Cell Melter 2 is located in the center of the LAW facility at elevation 3 ft and is
identified on the LAW facility general arrangement drawing (Ref. 5). It contains six vessels and
associated pumps. The six vessels are:

" Melter 2 Concentrate Receipt Vessel (LCP-VSL-00002)

- Melter 2 Feed Preparation Vessel (LFP-VSL-00003)

- Melter 2 Feed Vessel (LFP-VSL-00004)

- Melter 2 Submerged Bed Scrubber (SBS) Condensate Vessel (LOP-VSL-00002)

" Melter 2 Wet Electrostatic Precipitator (WESP) (LOP-WESP-00002)

" Melter 2 Submerged Bed Scrubber (SBS) (LOP-SCB-00002).
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A stainless steel liner provides secondary containment to accommodate the total volume of the largest
vessel in the area, the Melter 2 Concentrate Receipt Vessel (LCP-VSL-00002), for a total flooding
volume of 2428 fW (Ref. 3). The room has no fire protection sprinklers.

The cell floor liner is sloped toward the low-point sumps RLD-SUMP-00031 and RLD-SUMP-00032,
which are provided with radar level detection instruments and submersible electric sump pumps (RLD-
PMP-00027 and RLD-PMP-00028) to remove the contained liquid. The pumps have a nominal design
flow rate of 30 gpm. Fluid from the cell is pumped into the Plant Wash Vessel (RLD-VSL-00003)
located at the 3 ft elevation and from there to the Pretreatment Plant Wash Vessel (PWD-VSL-00044)
located at the 0 ft elevation in PTF for subsequent processing.

5.4 Room L-0126, Effluent Cell, 3 ft Elevation

Room L-0126, Effluent Cell is located in the center of the LAW facility at elevation 3 ft and is identified
on the LAW facility general arrangement drawing (Ref. 5). It contains two vessels and associated pumps.
The two vessels are the Plant Wash Vessel (RLD-VSL-00003) and the SBS Condensate Collection Vessel
(RLD-VSL-00005).

A stainless steel liner provides secondary containment to accommodate the total volume of the largest
vessel in the area, either the Plant Wash Vessel (RLD-VSL-00003) or the SBS Condensate Collection
Vessel (RLD-VSL-00005), for a total flooding volume of 3445 ft3 (Ref. 3). The room has no fire
protection sprinklers.

The cell floor liner is sloped toward the low-point sumps RLD-SUMP-00035 and RLD-SUMP-00036,
which are provided with radar level detection instruments and submersible electric sump pumps (RLD-
PMP-00031 and RLD-PMP-00032) to remove the contained liquid. The pumps have a nominal design
flow rate of 30 gpm. Fluid from the cell is pumped into the Plant Wash Vessel (RLD-VSL-00003)
located at the 3 ft elevation and from there to the Pretreatment Plant Wash Vessel (PWD-VSL-00044)
located at the 0 ft elevation in PTF for subsequent processing.

The Plant Wash Vessel (RLD-VSL-00003) also has the ability to pump to SBS Condensate Collection
Vessel (RLD-VSL-00005) and SBS Condensate Collection Vessel has the ability to pump to the
Pretreatment Plant Wash Vessel (PWD-VSL-00044). The Plant Wash Vessel pumps (RLD-PMP-
00001BA/) and the SBS Condensate Collection Vessel discharge pumps (RLD-PMP-00003A/B) have a
nominal capacity of 175 gpm. Pretreatment Plant Wash Vessel (PWD-VSL-00044) has volume available,
if required, within 24 hours or in as timely a manner as possible (Assumption 5).

6 Sump Removal Rates

The results of this evaluation are compiled in the table below based on calculations provided in Section 7.
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LAW Facility
Waste Removal Capacity Over 24 Hours

Containment Containment Sump Sump Largest Largest Fire Fire Total Total
Area Area Room Number Waste Vessel in Vessel Water Water Flooding Containment

Elevation Number Removal Containment Waste Volume'. Removal Volume Area Waste
Capacity, Area (Vessel Removal (US gal) Capacity', (US gal) Removal

(US Number and Capacity', b Capacity,
gal/h) Total h h

Volume)

-21 L-B001B RLD- 1800 RLD-VSL- 4.3 1840 1.0 9574 5.3
SUMP- 00004,
00028 7734 gal

-21 L-BO01B RLD- 1800 NA NA 21,423 11.9 21,423' 11.9
SUMP- See
00028 Assumption

4
RLD-

SUMP- LCP-VSL- Not applicable.

RID- 1,6glcollected in this
SU--38,al containment area.
00030
RLD-

SUMP- LCP-VSL- Not applicable.

3 L-0124 00031 3600 00002, 5.0 not 18,161 5.0L-024 RLD- 360 00,1 5.0 collected in thi
SUMP- 18,161 gal containment area.
00032
RLD-

SUMP- RLD-VSL- Not applicable.

3 L-0126 3600 00005 7.2 Firewater is not 25,769 7.2L-012 7.276 collected in this
SUMviP- containment area.
00036 1

Waste removal capacity is based upon the combined sump removal capacity of all sumps in the
containment area.
2 Firewater volume derived from flooding volume report (Ref. 3)

7 Bounding Calculations

Waste removal capability is estimated for four containment areas based on the bounding calculations
presented in this section. The four containment areas are listed as follows:

1. Room L-BOO 1 B
2. Room L-0123
3. Room L-0124
4. Room L-0 126
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7.1 Room L-BO01B, C3/C5 Drain Collection Cell, -21 ft Elevation

This containment area contains one vessel, C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004).
The total volume of the vessel is 1034 ft (Ref. 3). The in-cell firewater is 246 ft (Ref. 3). The volume
of firewater from other elevations is 2864 ft gallons (Ref. 3). The activation of C3/C5 firewater
sprinklers in other areas of the building does not occur at the same time as a leak of the C3/C5
Drains/Sump Collection Vessel (RLD-VSL-00004)(assumption 4). A evaluation is provide for both
scenarios below.

Total vessel volume = 1034 ft x 7.48 gallons/f = 7734 gallons
In-cell firewater = 246 ft x 7.48 gallons/ft = 1840 gallons

Volume of fire water from other elevations =2864 ft x 7.48 gallons/f = 21,423 gallons

The sump in this containment area contains one submersible electric sump pump with a nominal design
capacity of 30 gpm. The capacity in gallons/hr is:

Pump capacity = 30 gpm x 60 min/hr = 1,800 gal/hr

Waste removal capacity for the largest vessel is:

Vessel removal capacity = 7734 gal/1,800 gal/hr = 4.3 hours

Waste removal capacity for the firewater is:

Fire water removal capacity = 1840 gal/1,800 gal/hr = 1.0 hours

Total containment area waste removal capacity is 4.3 hours + 1.0 hours = 5.3 hours

Waste removal capacity for the firewater from other elevations is:

Fire water removal capacity = 21,423 gal/1,800 gal/hr = 11.9 hours

7.2 Room L-0123

This containment area contains six vessels. The flooding volume 2428 ft (Ref. 3) is based on the total
volume of the largest vessel in this area Melter 1 Concentrate Receipt Vessel (LCP-VSL-00001). There
is no firewater discharge in this containment area.

Total volume of largest vessel = 2428 ft x 7.48 gallons/ft = 18,161 gallons

The containment area contains two sumps each with a submersible electric sump pump that have a
nominal design capacity of 30 gpm. Converting to gal/hr.

Pump capacity = 2 x 30 gpm x 60 min/hr = 3,600 gal/hr

Waste removal capacities are then calculated as follows:
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Vessel removal capacity = 18,161 gal/3,600 gal/hr = 5.0 hr

7.3 Room L-0124

This containment area contains six vessels. The flooding volume 2428 ft' (Ref. 3) is based on the total
volume of the largest vessel in this area Melter 2 Concentrate Receipt Vessel (LCP-VSL-00002). There
is no firewater discharge in this containment area.

Total volume of largest vessel = 2428 ft3 x 7.48 gallons/ft3 = 18,161 gallons

The containment area contains two sumps each with a submersible electric sump pump that have a
nominal design capacity of 30 gpm. Converting to gal/hr.

Pump capacity = 2 x 30 gpm x 60 min/hr = 3,600 gal/hr

Waste removal capacities are then calculated as follows:

Vessel removal capacity = 18,161 gal/3,600 gal/hr = 5.0 hr

7.4 Room L-0126

This containment area contains two vessels. The flooding volume 3445 ft3 (Ref. 3) is based on the total
volume of the largest vessel in this area either the Plant Wash Vessel (RLD-VSL-00003) or the SBS
Condensate Collection Vessel (RLD-VSL-00005). There is no firewater discharge in this containment
area.

Total volume of largest vessel = 3445 ft x 7.48 gallons/ft =25,769 gallons
The containment area contains two sumps each with a submersible electric sump pump that have a
nominal design capacity of 30 gpm. Converting to gal/hr.

Pump capacity = 2 x 30 gpm x 60 min/hr = 3,600 gal/hr

Waste removal capacities are then calculated as follows:

Vessel removal capacity = 25,769 gal/3,600 gal/hr = 7.2 hr

8 References

1. WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code.
2. WA 7890008967, Dangerous Waste Portion of the Hanford Facility Resource Conservation and

Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste, Chapter 10
and Attachment 51, "Waste Treatment and Immobilization Plant."

3. 24590-LAW-PER-M-02-002, Appendix A, Rev. 6, Flooding Volume for LAW Facility
4. 24590-LAW-P1-POIT-P0001, Rev 2, LAW Vitrification General Arrangement Plan at EL (-)

21 '-0"
5. 24590-LAW-PI-POlT-P0o2, Rev 3, LAW Vitrification General Arrangement Plan at EL 3'-0"
6. CCN 097900, Waste Removal Capability Scoping Document, 8/20/2004
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities

exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the

AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,

and byproduct materials at DOE-owned nuclear facilities. Information contained herein on

radionuclides is provided for process description purposes only.
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1 Summary

The Low Activity Waste (LAW) Vitrification facility secondary containment (includes C3/C5 cell sump,
process cell sumps, effluent cell sumps) must satisfy the leak detection criteria of the Washington
Administrative Code (WAC) 173-303-640(4) and the Waste Treatment Plant Dangerous Waste Permit
(DWP) number 7890008967, Condition No: III. 10.E.9.e.ii and II. 1.H.5.e.ii for tank and miscellaneous
treatment system secondary containment areas. This report evaluates the minimum leak rates that can be
detected within 24 hours in the regulated secondary containment sumps.

The LAW facility contains seven regulated sumps within the process/effluent cells. Leaks of vessels or
piping within the cells will flow along the floor and are collected in a sump and detected with level
instrumentation. All sumps are dry type, that is, the sumps are dry unless there is a leak that reaches the
sump. All sumps except one are the same size, nominally 30 inches O.D. x about 12 inches deep. The
exception is the sump (RLD-SUMP-00028) in the minus 21 ft elevation C3/C5 cell which is nominally 24
inches O.D. x 30 inches deep. All sumps are provided with radar type leak detection.

The minimum leak flow rate that can be detected in 24 hours is calculated by estimating the volume of
two components of the leak, 1) the minimum detectable quantity of liquid in the sump and 2) the volume
associated with the leak "rivulet" formed as the leak flows along the floor to the sump. Water is used as
the standard fluid for estimating leak rates. The detectable volume of the leak in the sump is related to
size and geometry of the sump and the location and sensitivity of the leak detection instrumentation. The
volume associated with the leak rivulet is related to the slope of the floor and the flow rate of the leak.

Minimum 24 hour leak detection rates are evaluated for each regulated sump in the LAW facility. The
leak detection rate varies with the travel distance of the leak, the longer the travel distance the greater is
the 24 hour leak detection rate. The bounding case for the 30-inch diameter round sumps indicates a
maximum leak travel distance of 87 ft for the process cell sumps RLD-SUMP-00029/30/31/32. The
calculated minimum 24 hour leak detection rate for these sumps is 0.1 gal/hr. Leak detection rates for the
remaining two 30-inch diameter sumps (RLD-SUMP-00035/36) is 0.09 gal/hr.

For the C3/C5 cell sump RLD-SUMP-00028 located in the minus 21 ft elevation, the maximum leak
travel distance is 80 ft. The minimum 24 hour leak detection rate for this 24-inch diameter round sump is
0.06 gal/hr.

2 Objective

The objective of this report is to document the minimum flow rate that can be detected within a 24 hour
period for potential leaks that are collected in sumps in the LAW facility process /effluent cells. The
scope of this report includes:

* leaks from vessels, equipment and/or piping that flow by gravity directly to sumps containing
leak detection instrumentation

* leaks that flow by gravity to floor drains that are routed to another cell that contains a sump with
leak detection instrumentation. This includes process bulges in LAW.
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Leaks collected in drain systems that flow to vessels or tanks are not in scope. Leaks that are detected by
routine visual inspection are not in scope. Areas within the LAW that employ open floor drains for
containment are routinely accessible and leak detection will be provided by daily visual inspection in all
cases, and for that reason are not addressed in this report. Leaks from ancillary equipment/piping that are
detected by routine visual inspection are not in scope.

3 Description

The LAW facility process/effluent cell sumps must satisfy the leak detection criteria of the WAC and
DWP conditions for secondary containment systems. The regulatory requirements for leak detection are
contained in WAC-173-303-640 (4), Tank Systems, Section 4, Containment and Detection of Releases
(Ref. 8.2.1) and are restated as follows:

(b) Secondary Containment systems must be:
(ii) Capable of detecting and collecting releases and accumulated liquids until the collected
material is removed.

(c) To meet the requirements of (b) of this subsection, secondary containment systems must be at
a minimum:

(iii) Provided with a leak detection system that is designed and operated so that it will detect
the failure of either the primary or secondary containment structure or the presence of any
release of dangerous waste or accumulated liquid in the secondary containment system
within twenty-four hours, or at the earliest practicable time if the owner or operator can
demonstrate to the department that the existing detection technologies or site conditions will
not allow detection of a release within twenty-four hours.

In addition, the Waste Treatment Plant Dangerous Waste Permit (Ref. 8.2.2), Conditions: III.1O.E.9.e.ii
and III. 10.H.5.e.i require submittal of:

Detailed plans and descriptions, demonstrating the leak detection system is operated so that it
will detect the failure of either the primary or secondary containment structure or the presence of
any release of dangerous and/or mixed waste, or accumulated liquid in the secondary
containment system within twenty-four (24).hours. Detection of a leak of at least 0.1 gallons per
hour within twenty-four (24) hours is defined as being able to detect a leak within twenty-four
(24) hours. Any exceptions to this criteria must be approved by Ecology [WAC 173-303-
640(4)(c)(iii), WAC 173-303-806(4)(c)(vii)];

4 Assumptions

4.1 Inputs

1. Sump type, leak detection type, and nominal sump dimensions are derived from "LAW Facility
Sump Data" (Ref. 8.1.1).

2. The stainless steel liners in the vessel cells are sloped at a minimum slope of 1:100 to direct
potential leakage in these areas to their respective sump.
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4.2 Evaluation Assumptions

1. The following group of assumptions was derived from agreements between BNI, DOE, and the
Department of Ecology (Ref. 8.1.2).

a. The liquid leaking is water at a temperature of 100 *F.
b. The leak is at a constant rate over the twenty-four hour period.
c. The leak is assumed to occur at the farthest point from the sump.
d. No evaporation will occur.
e. The liquid does not foam in the sumps.
f. Hold-up will be considered. Hold-up is defined as wetting of the surface.
g. Level detection instruments will be properly installed and calibrated upon installation.

Periodic, normal maintenance and calibration will be performed on level instruments
during operation of the facility and the instruments will be maintained in an operable
condition.

2. The furthest point from the sump is assumed to be bounded by the furthest corner of the cell
which contains the sump. The flow path for each cell is conservatively considered to be along the
straight walls rather than diagonally across the cell.

3. There are no obstructions in the flow path. Leaks from any equipment or piping fall directly to
the floor at the point of leakage and do not travel along pipes or other equipment.

4. The floor is uniformly sloped and the flow path is in straight lines (no meandering flow).
5. Radar leak detection is stated by the radar instrument supplier to be accurate within +10 mm, i.e.,

the minimum level of water in the sump must rise to at least 10 mm before it is detected by the
radar instrument. It is not necessary for the liquid level to be within the guide tube before the
radar will detect it. LAW sumps are flat bottom, therefore for conservatism, it is assumed that the
detectable level in the sump is 15 mm from the bottom of the sump.

5 Analysis

The LAW facility contains seven DWP-regulated sumps within the process/effluent cells (Ref. 8.1.1). All
sumps are dry type, that is, the sumps are dry unless there is a leak that reaches the sump. All sumps
except one are the same size, nominally 30 inches O.D. x about 12 inches deep. The exception is the
sump at the minus 21 ft elevation deep which is nominally 24 inches O.D. x about 30 in deep. All sumps
are provided with radar type leak detection.

Leaks of vessels or ancillary equipment/piping within the cells will flow along the floor and will be
collected in a sump and detected with level instrumentation.

6 Detectable Leak Rates

Minimum 24 hour leak detection rates are evaluated for each sump in the LAW facility. The leak
detection rate varies with the travel distance of the leak, the longer the travel distance, the greater is the 24
hour leak detection rate. The bounding case for the 30-inch diameter round sump indicates a maximum
leak travel distance of 87 ft for the process cell sumps RLD-SUMP-00029/30/31/32. The minimum 24
hour leak detection rate for this sump is 0.1 gal/hr. Leak detection rates for the remaining two 30-inch
diameter sumps (RLD-SUMP-00035/36) is 0.09 gal/hr.
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For the C3/C5 cell sump RLD-SUMP-00028 located in the minus 21 ft elevation, the maximum leak
travel distance is 80 ft. The minimum 24 hour leak detection rate for this 24 inch diameter round sump is
0.06 gal/hr.

Results of the evaluation for all LAW facility sumps are provided in Table 6.1 below.

Table 6.1 Minimum Leak Detection Rates for LAW Facility Sumps

Room Diameter Max. Volume of 24-Hour
Number Leak Leak to Volume of Leak Total Volume of Leak Rate

Travel Reach for Detection in Leak Detectable Detected
Sump Number Distance Sump Sump in 24 hours (rounded)

inches ft gal gal gal gal/hr
RLD-SUMP-00028 L-BOO1B 24 80 0.388 1.08 1.47 0.06
RLD-SUMP-00029 L-0123 30 87 0.690 1.72 2.41 0.10
RLD-SUMP-00030 L-0123 30 87 0.690 1.72 2.41 0.10
RLD-SUMP-00031 L-0124 30 87 0.690 1.72 2.41 0.10
RLD-SUMP-00032 L-0124 30 87 0.690 1.72 2.41 0.10
RLD-SUMP-00035 L-0126 30 70 0.515 1.72 2.23 0.09
RLD-SUMP-00036 L-0126 30 70 0.515 1.72 2.23 0.09

7 Bounding Calculations

7.1 Methodology

The minimum leak flow rate that can be detected in 24 hours is calculated by estimating the volumes of
two components of the leak:

1. The minimum detectable quantity of liquid in the sump, V, (in gallons)
2. The volume associated with the leak "rivulet" as the leak flows along the floor to the sump, V, (in
gallons)

The total volume of the leak is then Vt = Vr + V,

The minimum detectable flow rate is then:

Q = V,/24 hours, in units of gal/hr

7.1.1 Minimum Detectable Volume in the Sump

7.1.1.1 Process/Effluent Sumps

The sumps are nominal 30 inches in diameter and about 12 inches in depth. The sumps are formed from
30-inch STD pipe (3/8" thick, I.D. = 29.25 in). The bottom consists of a flat plate head.
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The minimum detectable volume in the sump is determined from the formula for a cylinder

V, =(/4)D 2 h

Where V, = volume based on the liquid level h, cubic inches

h = height of liquid in the sump, inches
D = sump inside diameter, inches

V, in cubic inches is then converted to gallons with a conversion factor

7.1.1.2 C3/C5 Sump

The sump is a nominal 24 inches in diameter and about 30 inches in depth. The sumps are formed from
24-inch STD pipe (3/8" thick, I.D. = 23.25 in). The bottom consists of a flat plate head.

The minimum detectable volume in the sump is determined from the formula for a cylinder

V, = ()r/4)D2h

Where V, = volume based on the liquid level h, cubic inches

h = height of liquid in the sump, inches
D = sump inside diameter, inches

V, in cubic inches is then converted to gallons with a conversion factor

7.1.2 Wetted Volume For Flow of Liquid Across the Floor of the Cell

When a liquid flows down an inclined surface at a low rate, separate rivulets form instead of a continuous
film (Ref. 8.3.1). The hydrodynamics of rivulet flow have been empirically measured and mathematically
modeled (Ref. 8.3.1). The relationships provided in this reference are used to estimate the wetted volume
for flow across the cell floor. In this reference, steady state theoretical solutions are developed for the
laminar flow based on the reduced form of the Navier-Stokes equations using special boundary conditions
that include contact angle (angle formed by the edge of the rivulet and the surface) and relations between
the pressure inside and outside the curved interface. The shape of the interface and the velocity profile in
the rivulet are obtained and an integration of this velocity profile gives a relation between the rivulet
width and the flow rate. This relation contains the surface inclination (slope), contact angle of the liquid
on the surface, and the fluid properties: viscosity, density and interfacial surface tension. In simpler
terms, this analysis considers that the flow rate is a balance of gravitational forces which drive the flow
and viscous forces which resist the flow.

In Reference 8.3.1, experimental measurements consisting of rivulet width measurements as a function of
rivulet flow rate were conducted for a variety of liquids including water. The data were then checked
against the models and found to be in good agreement.
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Based on the information in Ref. 8.3.1, for the range of flow rates of interest in this calculation, the
solution to the flow equations can be simplified by considering the rivulet as a relatively wide and flat
rectangular shape. For this shape of rivulet, the maximum flow depth, Yo is given by:

YO = 2sin 2  Equation 1

Where 0 = contact angle (angle formed at the edge of the rivulet where it contacts the surface)

The width of the rivulet, 1, is determined by Equation 27 in Ref. 8.3.1 as follows:

pQ tan cc gsntan -sgsina 83 0/2 Equation 2

Where:
a = angle of inclination between the surface and vertical (900 - slope in degrees)
y = interfacial surface tension, dynes/cm = g/sec2

t= viscosity, g/cm sec
0 = contact angle (measured from the surface), degrees
p = density of liquid, g/cm3

I = rivulet width, cm
Q = flow rate, cm 3/sec
g = acceleration of gravity, cm/sec2

Note that CGS units are used in this calculation for consistency with the reference. The volume and flow
rate results then are converted to English units.

Rearranging and solving for I gives:

3 1 Qtana pgsina
-=gsn6 Equation 3

8y(sin30/2) r

The contact angle, 0 , is unknown, but according to Table 2, Ref. 8.3.1, at a flow rate of 6.3 cm 3/min
(-0.1 gal/hr), the contact angle was measured experimentally at 9-12'. At lower flow rates, the measured
contact angle varied from 3 to 8 degrees but did not show proportionality to flow rate possibly due to
varying shape of the rivulet and/or the slope of the surface. Low contact angles applied in equations 1
and 3 yield results of disproportionately wide and shallow rivulets (1 is very large compared to YO). In the
experiments, rivulet width varied up to a maximum of about 4 cm with most of the widths in the range of
0.4 to 3 cm for the smallest incline tested. Rivulet widths below 3 cm correspond to a contact angle of
about 6 degrees. Below 6 degrees, widths increase greatly and at contact angles of 4 degrees and lower,
the solution does not converge. Therefore, for purposes of this calculation, for flow rates <0.05 gal/hr,
contact angles between 6 degrees and 12 degrees are considered bounding, with the lower of the two
angles yielding the highest flow rate. For flow rates of 0.1 gal/hr and higher, a range of 9 degrees to 12
degrees is used; 9 degrees yields the highest flow rate, so it is the most conservative.

The remainder of the calculation procedure is now iterative by performing the following steps:
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Step 1 - Assume a contact angle and assume a starting flow rate, Q
Step 2 - Calculate the volume of the rivulet as follows:

Since the rivulet is approximated as rectangular, the cross-sectional area, A, of the rivulet is:

A = Yo 1, where A is in the units of cm2 .

The total volume of the rivulet, in cm3 , is V,

Vr = A x flow path length (in cm)

V, is then converted to gallons by dividing by 3785 cm 3/gal.

Step 3 - Calculate a total volume of liquid collected in 24 hours:

Add the rivulet volume, V, (in gallons) to the volume of liquid collected in the sump to get V,, the total
volume of liquid leaked in a 24 hour period.

i.e., V, =V, +V,

Step 4 - Calculate an adjusted total 24 hour flow rate, i.e.,

Qadj = V/24

This new adjusted Q takes the total volume of liquid into account whereas the starting Q only considered
the volume of the sump. Therefore, Qadj, may differ from the initial guess for Q if the volume of the
rivulet is significant relative to the volume of the sump, so an iterative trial and error is performed by
setting the new trial Q = Qadj from the first trial. This is continued until the starting Q matches the final
Qaadj (i.e., the iteration converges).

7.2 Bounding Calculations

7.2.1 Calculation for the Longest Leak Travel Distance for the Round Sumps

The maximum leak travel distances for each sump in the facility is derived from the cell dimensions and
sump locations as provided in the facility general arrangement drawings (Ref. 8.1.3, 8.1.4). As indicated
in Assumption 2, the maximum leak travel distance is computed by summing the distance along the walls
from the furthest corner of the cell, i.e., adding the north-south wall distance to the east-west wall
distance. A summary of distance data for each sump is provided in Table 7.1. The sumps also have
gravity drain piping from other floor drains or bulges that terminate in the sumps. Table 7.2 summarizes
the longest horizontal pipe run to the sump.
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Table 7.1 Maximum Leak Distances along floor for Each Sump

Sump Total

Room PIN Sump N-S E-W Distance,
Elev. Number Room Name RLD- Location in Distance Distance ft

SUMP- Cell (rounded
00Oxx up)

(-) 21'-0" L-B001B C3/C5 Drain Collection Cell 28 NE corner 16'-7" 23'-4" 40
3'-0" L-0123 Melter 1 Process Cell 29 W wall 38'-4" 48'-4" 87
3'-0" L-0123 Melter 1 Process Cell 30 E wall 38'-4" 48'-4" 87
3-0" L-0124 Melter 2 Process Cell 31 W wall 38'-4" 48'-4" 87
3-0" L-0124 Melter 2 Process Cell 32 E wall 38'-4" 48'-4" 87
3'-0" L-0126 Effluent Cell 35 W wall 38'-4" 31'4" 70
3'-0" L-0126 Effluent Cell 36 E wall 38'-4" 31'-4" 70

Table 7.2 Maximum Leak Distances for drain piping for Each Sump

Sump PIN Horizontal
Room RLD- Sump Startin Travel

Elev. Number Room Name SUMP- Location in Location Distance, ft
Cell (rounded

up)
Outer pipe drain

from ASX-
SMPLR-00013

(-) 21'-0" L-BO01B C3/C5 Drain Collection Cell 28 NE corner return line 80
LCP-BULGE-

3'0" L-0123 Melter 1 Process Cell 29 W wall 00002 24
LFP-BULGE-

3'-O" L-0123 Melter 1 Process Cell 30 E wall 00001 43
LCP-BULGE-

3'-" L-0124 Melter 2 Process Cell 31 W wall 00003 18
LFP-BULGE-

3'-0" L-0124 Melter 2 Process Cell 32 Ewall 00002 43
No hard piped

3'-0" L-0126 Effluent Cell 35 W wall drains NA
NA (No

RLD-BULGE- Horizontal
3'-0" L-0126 Effluent Cell 36 E wall 00004 Piping)

Based on the estimate of travel distances for leaks in each cell, the longest leak flow distance to any round
sump was determined to be 87 ft (see table 7.1) for sumps RLD-SUMP-00029, 30, 31, 32 in the melter
process cells. The calculation for this bounding case is provided below.
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7.2.1.1 Minimum Detectable Volume in the Process Cell Sumps

Minimum detectable volume is determined from:

V, = (r/4)D2 h

D = 29.25 in = inside diameter of a 30 inch 3/8' thick pipe.
h = 0.59 inch (15mm = 0.59 inch -Assumption 5)

V,= ()r /4)(29.25in) 2(0.59in)

V,= 397 cu in

Multiply by 0.00433 to convert cu in to gallons

V, = 1.72 gal

7.2.1.2 Wetted Volume For Flow of Liquid Across the Floor of the Cell

Based on the methodology described in Section 7.1.2, the bounding contact angle, 0, is assumed to be 6*

Using Equation 1 (Section 7.1.2), the depth of the rivulet, Yo, is calculated

YO =2sin2

YO = 2sin 2

Y. =0.105cm

Next, the width of the rivulet is calculated using Equation 3 (Section 7.1.2)

3pQ tan a pg sin a Equation 3
8y(sin'0/2) r

a = (90*- 0.01(900) )= 89.1 degrees

y = 69.9 dynes/cm = 69.9 g/sec2

= 1 cP = 0.01 g/cm sec (Note: although viscosity of water at lOOF is lower than 1 cP, the 1 cP value is
used for conservatism)

p = 1.0 g/cm 3 (Note: although the density of water at lOOF is slightly lower than 1.0 g/cm 3, this value is
used for conservatism)
g = 980.7 cm/sec 2
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The remainder of the calculation procedure is now iterative by performing the following steps:

Step 1 - Assume a starting flow rate, Q, and calculate the rivulet width, I

As a first guess for Q, use the sump volume V,/24 = 1.72 gal/24 hr = 0.072 gal/hr = 0.0754 cm 3/sec

3(0.01 g / cmsec)(0.0754cm 3 /sec) tan 89.1 deg (1g /cm 3 )(980.7cm/sec 2 )sin89.ldeg

8(69.9g / sec 2 )(sin3(6deg/2)) (69.9 g /sec2 )

1=6.72 cm

Step 2 - Calculate the volume of the rivulet as follows:

Since the rivulet is approximated as rectangular, the cross-sectional area, A, of the rivulet is:

A = Y0 1,

A = 0.105 cm x 6.72 cm = 0.706 cm2

The total volume of the rivulet, in cm3 , is V,

V, = A x flow path length, cm

Path length = 87 ft x 30.48 cm/ft = 2652 cm

V, = (0.706 cm 2)(2652 cm)= 1872 cm3

V, is then converted to gallons by dividing by 3785 cm 3/gal.

V,. = 0.495 gal

Step 3 - Calculate a total volume of liquid collected in 24 hours:

Add the rivulet volume, V, (in gallons) to the volume of liquid collected in the sump to get V, the total
volume of liquid leaked in a 24 hour period.

i.e., V, = V, + V,

V, = (1.72 gal +0.495 gal) = 2.215 gal

Step 4 - Calculate an adjusted total 24 hour flow rate, i.e.,

Qadj = V,/24

Qadj = (2.215 gaV24 hr) = 0.092 gal/hr
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The initial guess for Q was 0.072 gal/hr so an iterative trial and error is performed until the starting Q
matches the final Qadj (i.e., the iteration converges).

When the iterations converge, the flow rate is:

Q = 0.1003 gal/hr.

This is rounded to one significant figure:

Q = 0.10 gal/hr

7.3 Minimum Flow Rates for the Remaining Sumps

Calculations for the remaining 6 sumps in the LAW facility are performed using the same methodology
described in Section 7.1. The only variable is the leak travel distance to the sump. The results are
summarized in Table 6.1.
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Drawing and Documents
Operating Unit Group 10- Appendix 10.1

High Level Waste Building
Process Flow Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
24590-HLW-MO-HSH-P0075, Rev 1 Process Flow Diagram HSH System

24590-HLW-M5-V17T-P0001, Rev 4 Process Flow Diagram Receipt & Feed
Preparation (HCP/HFP) System

24590-HLW-M5-Vl7T-P0002, Rev 1 Process Flow Diagram HMP/HOP System
Melter 1

24590-HLW-M5-Vl7T-P0003, Rev 1 Process Flow Diagram HOP System (Melter
1, Primary)

24590-HLW-M5-Vl7T-PO004, Rev I Process Flow Diagram HOP System (Melter
1, Secondary)

24590-HLW-M5-VI7T-P0005, Rev 0 Process Flow Diagram PJV System

24590-HLW-M5-V17T-POO06, Rev 3 Process Flow Diagram Canister
Decontamination Handling (HDH) System

24590-HLW-M5-Vl7T-P000700l, Rev 1 Process Flow Diagram RLD System Sheet 1
24590-HLW-M5-V7T-POO'7002, Rev 1 Process Flow Diagram RLD System Sheet 2
24590-HLW-M5-Vl7T-P20002, Rev 1 Process Flow Diagram HMP/HOP Melter 2

24590-HLW-M5-Vl7T-P20003, Rev 1 Process Flow Diagram HOP System (Melter
2, Primary)

24590-HLW-M5-Vl7T-P20004, Rev 0 Process Flow Diagram HOP System (Melter
2, Secondary)

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1 ") should be used in conjunction with any document change notices issued
against them.
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1
2 We are currently transitioning from permit documents (which do include a "P" in the last
3 set of numbers) to source documents. At the end of the transition period, permit
4 submittals will contain source documents and will be incorporated into the permit as
5 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Drawings and Documents
Operating Unit Group 10- Appendix 10.2

High Level Waste Building
Piping and Instrumentation Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

14
Drawing/Document Description

24590-HLW-M6-HCP-POOO1, Rev. 3 Piping & Instrumentation Diagram HLW Concentrate
Receipt Process System Melter 1 Transfer Piping

24590-HLW-M6-HCP-P0002, Rev. 3 Piping & Instrumentation Diagram HLW Concentrate
Receipt Process System Melter 2 Transfer Piping

24590-HLW-M6-HDH-POOO1, Rev. 2 Piping & Instrumentation Diagram HLW Canister
Decontamination Handling System

24590-HLW-M6-HDH-P0002, Rev. 2 Piping & Instrumentation Diagram HLW Canister
Decontamination Handling System

24590-HLW-M6-HDH-P20001, Rev. 2 Piping & Instrumentation Diagram HLW Canister
Decontamination Handling System

Piping & Instrumentation Diagram HLW Melter Feed
24590-HLW-M6-HFP-P0001, Rev. 2 Process System Melter Feed Preparation Vessel HFP-

VSL-00001

24590-HLW-M6-HFP-PO02, Rev. 2 Piping & Instrumentation Diagram HLW Melter Feed
F Rv Process System Melter Feed Vessel HFP-VSL-00002

24590-HLW-M6-HFP-P0007, Rev. 1 Piping & Instrumentation Diagram HLW Melter Feed
Process System HFP-VSL-00001 Agitation and Sparging

24590-HLW-M6-HFP-P0008, Rev. 1 Piping & Instrumentation Diagram HLW Melter Feed
Process System HFP-VSL-00002 Agitation and Sparging
Piping & Instrumentation Diagram HLW Melter Feed

24590-HLW-M6-HFP-P20001, Rev. 2 Process System Melter Feed Preparation Vessel HFP-
VSL-00005 (Melter 2)
Piping & Instrumentation DiagramHLW Melter Feed

24590-HLW-M6-HFP-P20002, Rev. 2 Process System Melter Feed Vessel HFP-VSL-00006
(Melter 2)

Part III, Operating Unit Group 10-10.2-1
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24590-HLW-M6-HFP-P20007, Rev. 1 Piping & Instrumentation Diagram HLW Melter Feed
Process System HFP-VSL-00005 Agitation and Sparging

24590-HLW-M6-HFP-P20008, Rev. 1 Piping & Instrumentation Diagram HLW Melter Feed
Process System HFP-VSL-00006 Agitation and Sparging

Piping & Instrumentation Diagram HLW Melter 1 System

24590-HLW-M6-HMP-00001, Rev. 4 Feed and Agitation)

Confidential Business Information

24590-HLW-M6-HMP-00002, Rev. 5 Piping & Instrumentation Diagram HLW Melter 1 System
Film Cooler and Off Gas Connection

24590-HLW-M6-HMP-00003, Rev. 5 Piping & Instrumentation Diagram HLW Melter Process
System HLW Melter 1 Refractory Cooling

24590-HLW-M6-HMP-00004, Rev. 4 Piping & Instrumentation Diagram HLW Melter 1
Electrodes

24590-HLW-M6-HMP-00006, Rev. 4 Piping & Instrumentation Diagram HLW Melter 1 System
East Discharge Heaters and Airlift

24590-HLW-M6-HMP-00007, Rev. 4 Piping & Instrumentation Diagram HLW Melter 1 System
West Discharge Heater and Airlift

24590-HLW-M6-HMP-00008, Rev. 4 Piping & Instrumentation Diagram HLW Melter Process
System Melter 1 Glass Pour Monitoring

24590-HLW-M6-HMP-00012, Rev 4 Piping & Instrumentation Diagram HLW Melter 1 Film
Cooler Utilities

24590-HLW-M6-HMP-00013, Rev. 4 Piping & Instrumentation Diagram HLW Melter 1 System
Pressure, Density and Level Detection

24590-HLW-M6-HMP-00014, Rev. 4 Piping & Instrumentation Diagram HLW Melter Process
System HLW Melter 1 Refractory Cooling

Piping & Instrumentation Diagram HLW Melter 2 System

24590-HLW-M6-HMP-20001, Rev. 5 Feed and Agitation)

Confidential Business Information

24590-HLW-M6-HMP-20002, Rev. 6 Piping & Instrumentation Diagram HLW Melter 2 System
Film Cooler and Off Gas Connection

24590-HLW-M6-HMP-20003, Rev. 6 Piping & Instrumentation Diagram HLW Melter Process
System HLW Melter 2 Refractory Cooling

Part III, Operating Unit Group 10-10.2-2
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24590-HLW-M6-HMP-20004, Rev. 5 Piping & Instrumentation Diagram HLW Melter 2
Electrodes

24590-HLW-M6-HMP-20006, Rev. 5 Piping & Instrumentation Diagram HLW Melter 2 System
East Discharge Heaters and Airlift

24590-HLW-M6-HMP-20007, Rev. 5 Piping & Instrumentation Diagram HLW Melter 2 System
West Discharge Heater and Airlift

24590-HLW-M6-HMP-20008, Rev. 5 Piping & Instrumentation Diagram HLW Melter Process
System Melter 2 Glass Pour Monitoring

24590-HLW-M6-HMP-20012, Rev 5 Piping & Instrumentation Diagram HLW Melter 2 Film
Cooler Utilities

24590-HLW-M6-HMP-20013, Rev. 5 Piping & Instrumentation Diagram HLW Melter 2 System
Pressure, Density and Level Detection

24590-HLW-M6-HMP-20014, Rev. 5 Piping & Instrumentation Diagram HLW Melter Process
System HLW Melter 2 Refractory Cooling

24590-HLW-M6-HOP-00001, Rev. 5 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 1 Primary Offgas Scrubber

24590-HLW-M6-HOP-00002, Rev. 5 Piping & Instrumentation Diagram Melter 2 Primary
Offgas WESP

24590-HLW-M6-HOP-00003, Rev. 2 Piping and Instrumentation Diagram HLW Melter Offgas
System Melter 1 Secondary Offgas Treatment Sheet 1 of 3

24590-HLW-M6-HOP-00004, Rev. 4 Piping and Instrumentation Diagram HLW Melter 1
Offgas Fluidic Air Rack (HOP-RK-00025)

Piping and Instrumentation Diagram HLW Melter Offgas
24590-HLW-M6-HOP-00006, Rev. 5 System Melter 1 Primary Offgas Scrubber Condensate

Vessel

24590-HLW-M6-HOP-00008, Rev. 2 Piping and Instrumentation Diagram HLW Melter Offgas
System Melter 1 Secondary Offgas Treatment Sheet 2 of 3

24590-HLW-M6-HOP-00009, Rev. 5 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 1 Primary Offgas HEME

24590-HLW-M6-HOP-00010, Rev. 3 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 1 Primary Offgas HEPA Filters

24590-HLW-M6-HOP-0001 1, Rev. 0 Piping and Instrumentation Diagram HLW Melter Offgas
System Melter 1 Secondary Offgas Treatment Sheet 3 of 3

Part III, Operating Unit Group 10-10.2-3



7/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

24590-HLW-M6-HOP-20001, Rev. 6 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Primary Offgas Scrubber

24590-HLW-M6-HOP-20002, Rev. 6 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Primary Offgas WESP

24590-HLW-M6-HOP-20003, Rev. 2 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Secondary Offgas Treatment Sheet 1 of 3

24590-HLW-M6-HOP-20004, Rev. 5 Piping &Instrumentation Diagram HLW Melter 2 Offgas
Fluidic Air Rack (HOP-RK-00048)

Piping & Instrumentation Diagram HLW Melter Offgas
24590-HLW-M6-HOP-20006, Rev. 6 System Melter 2 Primary Offgas Scrubber Condensate

Vessel

24590-HLW-M6-HOP-20008, Rev. 2 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Secondary Offgas Treatment Sheet 2 of 3

24590-HLW-M6-HOP-20009, Rev. 6 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Primary Offgas HEME

24590-HLW-M6-HOP-20010, Rev. 4 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Primary Offgas HEPA Filters

24590-HLW-M6-HOP-200 11, Rev. 0 Piping & Instrumentation Diagram HLW Melter Offgas
System Melter 2 Secondary Offgas Treatment Sheet 3 of 3

24590-HLW-M6-HSH-P0004, Rev. 0 Piping & Instrument Diagram HLW System HSH Melter
Cave 1 Decontamination System

24590-HLW-M6-HSH-P20004, Rev. 0 Piping & Instrument Diagram HLW System HSH Melter
Cave 2 Decontamination System

24590-HLW-M6-PJV-00001, Rev. 4 Piping & Instrumentation Diagram HLW Pulse Jet
Ventilation System Collection and Conditioning

24590-HLW-M6-PJV-00002, Rev. 4 Piping & Instrumentation Diagram HLW Pulse Jet
Ventilation System Filtration and Monitoring

24590-HLW-M6-PVV-00001, Rev. 4 Piping & Instrumentation Diagram HLW Process Vessel
Vent Exhaust System

24590-HLW-M6-PVV-20001, Rev. 2 Piping & Instrumentation Diagrams HLW Melter 2
Process Vessel Vent Exhaust System

24590-HLW-M6-RLD-00001, Rev. 3 Piping & Instrumentation Diagram HLW Radioactive
Liquid Waste Disposal System Active Effluent Collection

Piping & Instrumentation Diagram HLW Radioactive
24590-HLW-M6-RLD-00002, Rev. 3 Liquid Waste Disposal System Plant Wash & Drains

Vessel

Part III, Operating Unit Group 10-10.2-4
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Piping & Instrumentation Diagrams HLW Radioactive
24590-HLW-M6-RLD-00003, Rev. 5 Liquid Waste Disposal System Decontamination Tank &

Sumps
Piping & Instrumentation Diagrams HLW Radioactive

24590-HLW-M6-RLD-00004, Rev. 5 Liquid Waste Disposal System Fluidics Air Rack RLD-
RK-00023
Piping & Instrumentation Diagrams HLW Radioactive

24590-HLW-M6-RLD-00006, Rev. 4 Liquid Waste Disposal System Fluidics Air Rack RLD-
RK-00024

24590-HLW-M6-RLD-00007, Rev. 4 Piping & Instrumentation Diagrams HLW Radioactive
Liquid Waste Disposal System

24590-HLW-M6-RLD-00008, Rev. 5 Piping & Instrumentation Diagrams HLW Radioactive
Liquid Waste Disposal System Miscellaneous Sumps
Piping & Instrumentation Diagrams HLW Radioactive

24590-HLW-M6-RLD-00014, Rev. 5 Liquid Waste Disposal System Offgas Drains Collection
Vessel

24590-HLW-M6-RLD-00015, Rev. 4 Piping & Instrumentation Diagrams HLW Radioactive
Liquid Waste Disposal System Miscellaneous Sumps

24590-HLW-M6-RLD-00016, Rev. 4 Piping & Instrumentation Diagrams HLW Radioactive
Liquid Waste Disposal System Miscellaneous Sumps

24590-HLW-M6-RLD-00017, Rev. 4 Piping & Instrumentation Diagrams HLW Radioactive
Liquid Waste Disposal System Miscellaneous Sumps
Piping & Instrumentation Diagrams HLW Radioactive

24590-HLW-M6-RLD-20003, Rev. 5 Liquid Waste Disposal System Decontamination Tank &
Sumps - Melter 2
Piping & Instrumentation Diagrams HLW Radioactive

24590-HLW-M6-RLD-20004, Rev. 6 Liquid Waste Disposal System Miscellaneous Sumps -
Melter 2
Piping & Instrumentation Diagrams HLW Radioactive

24590-HLW-M6-RLD-20005, Rev. 6 Liquid Waste Disposal System Miscellaneous Sumps -
Melter 2

24590-HLW-MF-HMP-00001, Rev. 0 HLW Melter Assembly HLW-MLTR-00001/00002
Isometric View

24590-HLW-MF-HMP-00002, Rev. 0 HLW Melter Assembly HLW-MLTR-00001/00002 Plan
View, West and North Elevation Drawing

24590-HLW-MF-HMP-00003, Rev. 0 HLW Melter Assembly HLW-MLTR-00001/00002
Section A-A

RESERVED RESERVED
1

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.
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1 We are currently transitioning from permit documents (which do include a "P" in the last

2 set of numbers) to source documents. At the end of the transition period, permit

3 submittals will contain source documents and will be incorporated into the permit as

4 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC
173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-HLW-M6-HMP-00001
Title: Piping & Instrumentation Diagram HLW Melter 1 System Feed and Agitation
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This information has been identified as CONFIDENTIAL BUSINESS INFORMATION

Per the Department of Ecology's April 1, 2009, letter "Re: Certification of Confidential Business
Information for the Waste Treatment Plant," under the criteria of 43.21A.160 RCW and WAC
173-303-810 (15), the following document and associated changes are granted confidentiality
and are exempt from public review:

Document Number: 24590-HLW-M6-HMP-20001
Title: Piping & Instrumentation Diagram HLW Melter 2 System Feed and Agitation
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2
3
4
5
6

Part III, Operating Unit Group 10-10.4-1

1

Drawings and Documents
- Operating Unit Group 10 - Appendix 10.4

High Level Waste Building
General Arrangement Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Documents Description

24590-HLW-P1-PO1T-0000l, Rev 7 General Arrangement Plan El. -21

24590-HLW-Pl-PO1T-00002, Rev 6 General Arrangement Plan El. 0

24590-HLW-Pl-PO1T-00004, Rev 6 General Arrangement Plan El. 37
24590-HLW-Pl-P0lT-00005, Rev 5 General Arrangement Plan El. 58

24590-HLW-P1-PO1T-00008, Rev 11 General Arrangement Sections A-A, B-B, C-
C

24590-HILW-Pl-PO1T-00009, Rev 11 General Arrangement Sections D-D, E-E, F-F

24590-HLW-P1-PO1T-000l0, Rev 11 General Arrangement Sections G-G, H-H

24590-HLW-P1-PO1T-000l 1, Rev 11 General Arrangement Sections J-J, K-K

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

1

2 Drawings and Documents
3 Operating Unit Group 10- Appendix 10.5
4 High Level Waste Building
5 Civil, Structural, and Architectural Criteria and Typical Design Details
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Documents Description
24590-HLW-PER-M-02-001, Rev 3 HLW Facility Sump Data
RESERVED RESERVED

15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
18 or "-TPOO 1") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P" in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-10.5-1
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Drawings and Documents
Operating Unit Group 10- Appendix 10.6

High Level Waste Building
Mechanical Drawings

1
2
3
4
5
6
7
8
9

10
11
12
13

Part III, Operating Unit Group 10-10.6-1

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
24590-HLW-MOD-HDH-00021, Rev 3 Mechanical Handling Data Sheet: HDH-

CRN-00005
24590-HLW-MOD-HEH-00021, Rev 5 Mechanical Handling Data Sheet: HEH-

CRN-0000 1
24590-HLW-MOD-HEH-00025, Rev 4 Mechanical Handling Data Sheet: HEH-

CRN-00003
24590-HLW-MOD-HMP-P0001, Rev 1 Mechanical Data Sheet: HLW Melter 1
24590-HLW-MOD-HMP-POO02, Rev 0 Mechanical Data Sheet: HLW Melter 2
24590-HLW-MOD-HPH-00063, Rev 3 Mechanical Handling Data Sheet: HPH-

CRN-00002
24590-HLW-MOD-HPH-00064, Rev 3 Mechanical Handling Data Sheet: HPH-

CRN-00001
24590-HLW-MOD-HSH-00013, Rev 4 Mechanical Handling Data Sheet: HSH-

CRN-00001
24590-HLW-MOD-HSH-00181, Rev 4 Mechanical Handling Data Sheet: HSH-

CRN-00014

24590-HLW-MO-HDH-P0012001, Rev 1 Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HDH-P0012002, Rev 1 Equipment Assembly Drawing for HDH
Canister Rinse Bogie

24590-HLW-MO-HSH-P0072, Rev 1 Equipment Assembly Drawing: HLW-
HSH-Design Proposal Drawing
Decontamination Tank

24590-HLW-M7-HDH-00001005, Rev 2 HLW Vitrification System HDH
Mechanical Handling Diagram Canister
Decontamination Handling System

24590-HLW-M7-HEH-00001004, Rev 2 HLW Vitrification System HEH
Mechanical Handling Diagram Canister
Export Handling System



6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

24590-HLW-M7-HEH-00001005, Rev 2 HLW Vitrification System HEH
Mechanical Handling Diagram Canister
Export Handling System

24590-HLW-M7-HPH-00001001, Rev 1 HLW Vitrification System HPH
Mechanical Handling Diagram Canister
Pour Handling Canister Handling Cave

24590-HLW-M7-HPH-00001002, Rev 1 HLW Vitrification System HPH
Mechanical Handling Diagram Canister
Pour Handling Canister Handling Cave

24590-HLW-M7-HSH-00001002, Rev 1 HLW Vitrification System HSH
Mechanical Handling Diagram Melter
Cave Support Handling Melter Cave 1

24590-HLW-M7-HSH-00002002, Rev 0 HLW Vitrification System HSH
Mechanical Handling Diagram Melter
Cave Support Handling Melter Cave 2

24590-HLW-MAD-HOP-POO10, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00001A

24590-HLW-MAD-HOP-POO 11, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00002A

24590-HLW-MAD-HOP-P0012, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00001B

24590-HLW-MAD-HOP-P0013, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00002B

24590-HLW-MAD-HOP-POO14, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00007A

24590-HLW-MAD-HOP-POO15, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00008A

24590-HLW-MAD-HOP-POO16, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00007B

24590-HLW-MAD-HOP-POO17, Rev 0 Mechanical Data Sheet: HOP-HEPA-
00008B

24590-HLW-MAD-HOP-POO18, Rev 2 Centrifugal Blower Data Sheets for
HOP-FAN-0000 lA/B/C and HOP-FAN-
00009A/B/C

24590-HLW-MAD-HOP-P0038, Rev 0 Centrifugal Blower Data Sheet: HOP-
FAN-00008A/8B/8C/1OA/1OB/LOC

24590-HLW-MAD-PJV-P0004, Rev 0 Mechanical Data Sheet for PJV-HEPA-
00004A

24590-HLW-MAD-PJV-P0005, Rev 0 Mechanical Data Sheet for PJV-HE;A-
00005A

24590-HLW-MAD-PJV-P0006, Rev 0 Mechanical Data Sheet for PJV-HEPA-
00004B

24590-HLW-MAD-PJV-P0007, Rev 0 Mechanical Data Sheet for PJV-HEPA-
00005B

Part III, Operating Unit Group 10-10.6-2
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24590-HLW-MED-HOP-P0O12, Rev 1 Mechanical Data Sheet for HOP-HX-
00002

24590-HLW-MED-HOP-POO 13, Rev 0 Mechanical Data Sheet for HOP-HTR-
00001B/2A/5A/5B

24590-HLW-MED-HOP-P0017, Rev 1 Mechanical Data Sheet for HOP-HX-
00004

24590-HLW-MED-PJV-POO02, Rev 0 Mechanical Data Sheet for PJV-HTR-
00002

24590-HLW-MKD-HOP-00014, Rev 6 Mechanical Data Sheet for HOP-ABS-
00002

24590-HLW-MKD-HOP-00017, Rev 6 Mechanical Data Sheet for HOP-ABS-
00003

24590-HLW-MKD-HOP-P00 16, Rev 0 Mechanical Data Sheet for HOP-SCB-
00001/2

24590-HLW-MKD-HOP-POO19, Rev 0 Mechanical Data Sheet for HOP-SCO-
00002

24590-HLW-MKD-HOP-PO020, Rev 0 Mechanical Data Sheet for HOP-SCO-
00003

24590-HLW-MK-HOP-POOOIO01, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet I of 4

24590-HLW-MK-HOP-PO001002, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 2 of 4

24590-HLW-MK-HOP-PO001003, Rev 0 Equipment Assembly Drawing for HOP
SCB-00001/2 Sheet 3 of 4

24590-HLW-MK-HOP-P0001004, Rev 0 Equipment Assembly Drawing for HOP-
SCB-00001/2 Sheet 4 of 4

24590-HLW-MVD-HDH-P0003, Rev 2 Mechanical Data Sheet for HDH-VSL-
00003

24590-HLW-MVD-HDH-POO006, Rev 2 Mechanical Data Sheet for HDH-VSL-
00002

24590-HLW-MVD-HDH-POO09, Rev 0 Mechanical Data Sheet for HDH-VSL-
00001

24590-HLW-MVD-HDH-P0012, Rev 2 Mechanical Data Sheet for HDH-VSL-
00004

24590-HLW-MVD-HOP-00007, Rev 5 Mechanical Data Sheet for HOP-HEME-
00001A/IB/2A/2B

24590-HLW-MVD-HOP-00015, Rev 1 Mechanical Data Sheet for HOP-ADBR-
00001A/B

Part III, Operating Unit Group 10-10.6-3
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Mechanical Data Sheet for HOP-ADBR-
24590-HLW-MVD-HOP-000 16, Rev 1 00002A/B

Mechanical Data Sheet for HOP-VSL-
24590-HLW-MVD-HOP-POOO1, Rev 2 00903

Mechanical Data Sheet for HOP-VSL-
24590-HLW-MVD-HOP-P0012, Rev 1 00904

Mechanical Data Sheet for RLD-VSL-
24590-HLW-MVD-RLD-P0005, Rev 0 00007

24590-HLW-MVD-RLD-P0007, Rev 1 Mechanical Data Sheet for RLD-VSL-
00008
Mechanical Data Sheet for RLD-VSL-

24590-HLW-MVD-RLD-P0008, Rev 1 00002

24590-HLW-MV-HDH-P0003, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00003

24590-HLW-MV-HDH-P0004, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 1 of 2

24590-HLW-MV-HDH-P0005, Rev 1 Equipment Assembly Drawing for
HDH-VSL-00002, Sheet 2 of 2

24590-HLW-MV-HDH-P0006, Rev 0 Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 1 of 2

24590-HLW-MV-HDH-P0007, Rev 0 Equipment Assembly Drawing for
HDH-VSL-00004, Sheet 2 of 2

24590-HLW-MV-HOP-POOO1, Rev 2 Equipment Assembly Drawing for
HOP-VSL-00903

24590-HLW-MV-HOP-P0002001, Rev 0 Equipment Assembly Drawing for HOP-

HEME-00001A/1B Sheet 1 of 3

24590-HLW-MV-HOP-P0002002, Rev 0 Equipment Assembly Drawing for HOP-

HEME-0000IA/IB Sheet 2 of 3

24590-HLW-MV-HOP-P0002003, Rev 0 Equipment Assembly Drawing for HOP-

HEME-00001A/1B Sheet 3 of 3

24590-HLW-MV-HOP-P0003, Rev 2 Equipment Assembly Drawing for HOP-

VSL-00904

24590-HLW-MV-RLD-00002, Rev 2 Equipment Assembly Drawing for RLD-
VSL-00002

24590-HLW-MV-RLD-P0003, Rev 0 Equipment Assembly Drawing for RLD-
VSL-00007

Part III, Operating Unit Group 10-10.6-4
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24590-HLW-MV-RLD-P0004, Rev 0 Equipment Assembly Drawing for RLD-
VSL-00008

RESERVED RESERVED
1
2
3 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
4 or "-TPOO 1") should be used in conjunction with any document change notices issued
5 against them.
6
7 We are currently transitioning from permit documents (which do include a "P" in the last
8 set of numbers) to source documents. At the end of the transition period, permit
9 submittals will contain source documents and will be incorporated into the permit as

10 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
11

Part III, Operating Unit Group 10-10.6-5



6/2009

Part III, Operating Unit Group 10-10.6-6

WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

This page intentionally left blank.

1
2
3
4
5



Data Sheet No.
Mechanical Handling Data Sheet C 24590-HLW-MOD-HDH-00021

Top Running, Double Girder Plant Item No. Rev.
a 24590-HLW-MJ-HDH-CRN-00005 3

Project RPP-WTP Description Decontamination Swabbing and Monitoring CraneProject No. 24590 Supporting Calculation No. N/A /.3
Planning Area Associated Drawing No. N/A
System No. HDH Associated Specification No. 24590-WTP-3PS-MJKG-T0003
Buiding No 30 Associated MR No. 24590-OL-MRA-MJKG-00002 R10704039
Quality Level

Seismic Critera SC-li
Function Canister Handling and Maintenance Activities

DESIGN CRITERIA
Design Life 140 years ISafety Classification 3 N-APC

OPERATING EN RONMENT In-Cave Rm # H-0133 Out-Cave Rm # H-313A List All Special
Min Max MI Max ConditionsTemperature deg F 59 113 59 113

Relative Humidity % 0 70 0 70
Radiological Equip. Dose gamma mrad/hr I'4.0*E+4 / 1100 3

neutron mrad/hr Negligible Negligible
Radiological Classification 0 R3/R5 , -R3/R5 3
Contamination Classification C3 C3 _j3

CRANE REQUIREMENTS
T of Crane Top Running Double Girder Electric Overhead Traveling Crane Tons
Service Information CMAA 70-2000, Class E Capacity 6 Ton
Crane Operation Indoors? Yes, In-Cave Main Hoist 6 Ton
Material Handled Canisters and Ancillary Equipment Auxiliary Hoist N/A
Class Information Class E Trolley 6 Ton
No. of Cranes Required 1 Bridge 6 Ton
ASCE Rail Type or Beam Size 1 104 lb/yd Crane Rail _3,j

OPERATING CHARACTERISTICS - FREQUENCY OF MOVEMENT
Hoist- Range of Lift F)-(G) No. lifts/day 6
Average Moves - Bridge 1/2 Runway Length Moves/day 12
Average Moves - Trolley 3/4 Bridge Length Moves/day 6
CRANE DIMENSIONS AND ELEVATIONS Symbol ft - in.
Lowest Obstruction Elevation (A) 46-6"
Shield Door Corner Obstruction Elevation (B) 46'-0"
Trolley Rail Elevation (C) 41-11" NOMINAL
Bridge Rail Elevation (D) 40'-3.5"
Lowest Point of Crane Elevation (E) 39-S"
High Hook Elevation (F) 38-6"
Low Hook Elevation (G) -91-0Side Approach - hoist center line to West Rails (H) 3-4"
Side Approach - hoist center line to East Rails () 3-4"
Distance from Grid line "17" to Inside face of West Wall (J) _ _ __9

Distance from hoist center line to end-truck South bumper (K) _3 0-5'-9"
Distance from hoist center line to end-truck North bumper (L) _ 07--2"
Distance from hoist center line to In-Cave South Wall (M) ____5_9"
Distance from hoist center line to CMA North Wall (N) Z3 ___7_2_Distance from Grid Line "R" to inside face of South Wall 0-8"
Total distance between inside wall faces of CMA and Cave (P) 107'-0"
Range of Lift (R) 47'-6"
Runway Rails Span I()'8"
Shield Door Comer Obstruction -- 0-6(T) 9'-B,"

3 See note 13 N J Darwen A. Whitford P Snider L, D. Wilsey
09/08/03 2 See note 12 A. Whitford L. Harrison G. Marr D. Wilsey
11/27/02 1 See note 11 David Horton Paul Carter Joni Weamer/ Jim Brower Dave Wilsey02/26/02 0 Issued for Procurement Joeseph Roach Andy Whitford Jim Brower Dave WilseyDate REV Revisions By Checked Supervisor ApprovedDoc Number 24590-HLW-MOD-HDH-00021 REV 3 Page 1 of 3



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HDH-00021

Top Running, Double Girder Plant Item No. Rev.

I 24590-HLW-MJ-HDH-CRN-00005 3DRIVE TYPE SPEED AND HORSEPOWER
Drives Drive Type Speed Horsepower _Slow FastMain Hoist Drive Type Flux Vector Variable 0 - 25 12 HP Nominal Speed (ft/m): 5 25Recovery Hoist Drive Type Single Speed Single Speed 7 HP Nominal Speed (ft/m): 5Main Bridge Drive Type VFD Variable 0 - 50 4 HP Nominal Speed (ft/m): 5 50Recovery Bridge Drive Type Single Speed Single Speed 1 HP Nominal Speed (ft/m): 5Main Trolley Drive Type VFD Variable 0-25 1.5 HP Nominal Speed (/m): 5 25
Recovery Trolley Drive Type SSingle Speed ingle Speed 0.75 HP Nominal Speed (i/m): 5
Powered Hook DC Motor Fixed 0.05 HP Nominal Speed (rpm): 1-2

CONDUCTOR TYPE

Bridge Cable Reel
Trolley Cable Track

CONTROLS

Method of Control Manual
Location of Control Dedicated Crane Control Room/ Window Station/ Crane Maintenance Area
Type of Control Enclosure JNEMA 4X or IP 66

ELECTRICAL REQUIREMENTS
Item Volts Phase Hertz
Motor 1480 VAC / 3 Phase / 60 HZ
Special Wiring Conditions National Electric Code

IMAINTENANC

Construction
E REQUIREMENTS

~Modular for ease of essembly / dimnti
Modularization Heaviest Modular item except bridge beams / end trucks / must be < 5 tons.Retrieval Crane must be retrievable / Hoist must be retrievable
Decontamination lCrane and hoist needs to be decontaminable and minimize cracks and crevices that can trap debris

ADDITIONAL REQUIREMENTS (NOTES):
1. Motors and electrical cabinets etc. to be sealed to withstand occasional washdown during decontamination.
2. Four crane mounted cameras capable of pan, zoom, iris and tilt and one hook deployed camera including lighting, pan, tilt, zoom and iris to view cave floors.The Buyer supplies the cameras, Seller provides mounts.

.All cranes shall be designed to " o e o ; .-
r F onng o w, n +-M3/[4. Two crane mounted lights as well as light supplied by cameras.

Must be able to hold end control suspended payload without mechanical braking for sustained periods.
6. Must not drop load during any single random or common mode electrical failure.
7. Must be recoverable by remote means after any specified single random or common mode failure by use of redundant drives in conjunction with cable reelwhere necessary.
8. Power supply is required at hook for crane held tools.
9. Motor horsepower estimated for plant electrical load sizing Seller to provide
10. This drawing provided basic outiines, design objectives, and bounding dimensions to contracted design or fabrication supplier(s) and shall not beused to confirm the as built WTP structure, system or component identified herein. See vendor information for final configuration provided inconformance to purchase order QL-POA-MJKG-00002.
. 11. Revision 1 changes: Changed additional requirements, number of lifts per day, drives, and description Z

A12. Revision 2 changes: Revised based o AW 24590-HLW-DCA-PL-03-002 Rev 0 and editorial changes. Changed recovery drive type; was VFD.Added note to sketch on configuration. Z\
b 13. Revision 3 changes: Safety Classification changed to APC; Quality Level changed to CM; Caic ref deleted; Dimension K & M arnmended toinclude bumper extensions that allow bumpers to engage on cave wall, IAW 24590-HLW-ACA-M-05-00031

Doc Number 24590-HLW-MOD-HDH-00021 REV 3 Page 2 of 3
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Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HDH-00021

Top Running, Double Girder Plant Item No. Rev.
24590-HLW-MJ-HDH-CRN-00005 3
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Data Sheet No.

Mechanical Handling Data Sheet 24590-HLW-MOD-HEH-00021

RP T Top Running, Double Girder C l Tag No. Rev.

24590-HLW-MJ-HEH-CRN-00001 5 C)

ct __ __ __ _ Description Cask Handling Crane
t No 24590 Supporting Calculation No. CCN 068118 o

anning Area 9B Associated Drawing No. 24590-HLW-MOK-340-00001002,24590-HLW-M7-HEH-00001005
System No. HEH Associated Specification No. 24590-HLW-3PS-MJKG-TOO01

Building No. 30 Associated MR No. 24590-QL-MRA-MJKH-00001 MUED BY
Quality Level Commercial (CM) ppJgWTP PDC
Seismic Criteria SC-Il
Function Transfer product canister cask to/from cask transporter and SSW cask to/from transporter; support HLW facility.

DESIGN CRITERIA
Design Life 40 years Safety Classification Additional Protection Class (APC)
OPERATING ENVIRONMENT In-Cave Rm # N/A Out-Cave Rm # H-0127 List All Special

Conditions
Temperature deg F N/A N/A 59 101 N/A

Relative Humidity % N/A N/A 10 85

Radiological Equip. Dose gamma rad/ 40 yrs N/A N/A 87.5 175

neutron rad/ 40 yrs N/A N/A Negligible Negligible
Radiological Classification N/A N/A R1 R2

Contamination Classification N/A N/A C1 C2

CRANE REQUIREMENTS
Type of Crane Top Running, Double Girder, IWRC & Powered rotate hook for main hoist. Tons
Service Information Heavy Service Capacity 60/15
Crane Operation Indoors? Yes Main Hoist 60
Material Handled Filled product canister cask Auxiliary Hoist 15
Class Information CMAA Class 70 Type D, HST-H4 or See Note 1 Trolley 60
No of Cranes Required 1 Bridge 60

Rail Type or Beam Size Bethlehem 175# Crane Rail [Buyer (CSA) supplied]
Symbol (ft) (in) Quantity Main Speed Creep Speed

Maximum Lift - Main Hoist A 46 9 Lifts/day 2 10-12 (ft/min) 1-4 (ft/min)

Maximum Lift - Aux. Hoist K 40 3 Lifts/day 2 10-12 (ft/min) 1-4 (ft/min)

Average Moves - Bridge N/A 90 0 Moves/day 4 1-40 (ft/min) 1-4 (ft/min)

Average Moves - Trolley N/A 34 0 Moves/day 4 1-40 (ft/min) 1-4 (ft/min)

Rail Lengths Symbol (ft) (in)

Runway Length B 114 3

Hook Approach - hook C/L to end walls (Maximum) C See note 9 See note 9
Span D 3245

Hook Approach - hook C/L to Rail C/L (Maximum) E See note 10 See note 10

TN-24590-06-031 13--Mod to

%I&to HLW Cranes to Meet OSHA 2" 7
Running Clearance. Added

5 EN&S safety screening note. WA Frier D. Adams S. Winsel J. Hancock J. Cook

N/A 0-4 See Page 3 N/A N/A N/A N/A

Date REV Revisions By Checked Supervisor Approved E&NS

Doc Number 24590-HLW-MOD-HEH-00021 REV 5 Page 1 of 4



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HEH-00021

Top Running, Double Girder Tag No. Rev.
24590-HLW-MJ-HEH-CRN-00001

Rail Positions Symbol (ft) (in)
Top of Rail to Ceiling F 16 0
Floor to Top of Rail G 43 0
Rail Centerline to side wall H 1-1" (E) 1'-0" (W)

Bridge end to wall N/A N/A N/A
Top of Rail to Lowest Obstruction J 12 10

Drives Volts Phase Hz Control Type
Hook Rotate Drive Type 460 3 60 2-spd multi-step variable frequency drive
Main Hoist Drive Type 460 3 60 5-spd multi-step flux vector drive, closed loop
Aux. Hoist Drive Type 460 3 60 5-spd multi-step flux vector drive, closed loop
Bridge Drive Type 460 3 60 5-spd multi-step variable frequency drive
Trolley Drive Type 460 3 60 5-spd multi-step variable frequency drive
Slewing Drive Type N/A N/A N/A N/A

Bridge IFestoonCONDUCTOR 
TYPE

Trolley Festoon

CONTROLS

Method of Control Digital radio
Location of Control Provide all controls in electrical panel that is to be mounted on the wall or at floor level by the buyer in a C2 (clean) enviroiment
Type of Control Enclosure NEMA Type 12
Main Hoist Digital radio
Auxiliary Hoist Digital radio
Bridge Digital radio
Trolley Digital radio
Slewing Drive N/A
Rotating Hook Digital radio

MATERIALS
Item Material Grade/Type
N/A Carbon Steel N/A

ELECTRICAL REQUIREMENTS
Item HP HP HP HP HP
Motor Main Hoist so Aux. Hoist 15 1Bridge (2) 3 ITrolley (2) 2 ISlewing N/A

Hook Rotate 211

Special Wiring Conditions or Codes National Electric Code (NEC)
Motor horsepower estimated for plant electrical load sizing. Seller to provide.

Doc Number 24590-HLW-MOD-HEH-00021 REV 5 Page 2 of 4



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HEH-00021

Top Running, Double Girder Tag No. -Rev.
24590-HLW-MJ-HEH-CRN-00001 5

MAINTENANCE REQUIREMENTS
eval N/A

Decontamination N/A

ADDITIONAL REQUIREMENTS
1. Bridge and trolley bearings shall be CMAA70, Class F. This note supersedes 24590-WTP-3PS-MOOO-T0002 Sec. 4.3.3.
2. Provide shank hook with swivel for auxiliary hoist
3. Provide emergency stop switch, pull to reset.
4. Provide high-high limit switch for main and auxiliary hoist with keyed over-ride switch located in control panel.
5. Provide bridge and trolley slowdown travel limit switches.
6. Main hoist hook shall move to -9'-0" elevation.
7. Main hoist hook shall be a Crosby/McKissick Duplex Hook Assembly.
8. Omit important to safety requirements from auxiliary hoist unless noted otherwise.
9. C1 =10'-2"; C2 = 10'-2"
10. E1 = 2'-3" ; E2 = 9'-8" ( For Main hoist); E1 = 8'-3" (For Aux Hoist); E2 = 3'-8" (For Aux hoist)

11. The 175# crane rail will be acceptable provided that seller can provide calculations that the crane frequency in the transverse direction
(i.e., perpendicular to the runway) will be 16 Hz. minimum.

12. This data sheet provides basic outlines design objectives and bounding dimensions to contracted design or fabrication supplier(s) and shall not
be used to confirm the as built WTP structure system or component identified herein. See vendor information for final configuration provided
in conformance to purchase order 24590-QL-POA-MJKH-00001.

13. Seller shall provide a second high speed brake on the auxiliary hoist.
14. Power feed shall be supplied at the north end to Seller supplied festoon junction boxes.
15. 24590-HLW-MOD-HEH-00021 is a lead locument in accordance with 24590-WTP-GPP-SANA-001 and 24590-WTP-RPT-ENS-07-001; requires

a safety screening. /5\

6/12/2007 4 24590-HLW-P1-PO1T-00002 WA Frier D. Adams S. Winsel P. Snider

24590-WTP-SE-ENS-04-0127
revised safety classification to
APC and QL to CM. Corrected
dimension lAW 24590-CM-POA-

10/27/2005 3 MJKH-00001-05-00003. WA Frier N. Darwen S. Winsel/P. Snider D. Wilsey
24590-HLW-SS-Sl5T-00418; (2)
Revised Aux Hoist Drive IAW
vendor standard policy; (3)

6/21/2005 2 Revised HP, C dim & main hook WA Fner N. Dawen S. Winsel/P. Snider D. Wilsey
4/22/2004 1 accordance with CCN 091566 WA Frier G. Marr L. Harrison/P. Snide D. Wilsey
2/2/2004 0 Issue for Procurement WA Frier E. Szavay J. Weamer/J. Browd D. Wilsey
Date REV Revisions By Checked Supervisor Approved

umber 24590-HLW-MOD-HEH-00021 REV 5 Page 3 of 4



Data Sheet No.

Mechanical Handling Data Sheet 24590-HLW-MOD-HEH-00021

Top Running, Double Girder Tag No. Rev.

S24590-HLW-MJ-HEH-CRN-00001 5
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Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HEH-00025

Top Running, Double Girder Plant Item No. Rev.
24590-HLW-MJ-HEH-CRN-00003 4

Project RPP-WTP Description Canister Storage Crane
Project No. 24590 Supporting Calculation No. N/A Z4
Planning Area Associated Drawing No. N/A R10704040
System No. HEH Associated Specification No. 24590-WTP-3PS-MJKG-T0003
Building No. 30 Associated MR No. 24590-QL-MRA-MJKG-00002
Quality Level I CM _4\
Seismic Criteria SC-Il I W
Function Canister Handling. Storage, and Maintenance Activities

DESIGN CRITERIA
Design Life 40 years Safety Classification 1 APC 4

OPERATING ENVIRONMENT In-Cave Rm # H-0132 Out-Cave Rm # H-313B List All Special
Min Max Min Max Conditions

Temperature deg F 59 113 59 113
Relative Humidty % 0 70 0 70
Radiological Equip. Dose gamma mrad/hr P4.0*E+4 n b. 0o 7

neutron mrad/hr Negligible Negligible
Radiological Classification R5 jb-R3/R5 L\
Contamination Classification C3 I C3 /4

CRANE REQUIREMENTS
Type of Crane Top Running Double Girder Electric Overhead Traveling Crane Tons
Service Information CMAA 70-2000, Class E Capacity 6 Ton
Crane Operation Indoors? Yes, In-Cave Main Hoist 6 Ton
Material Handled Canisters Auxiliary Hoist N/A
Class Information Class E Trolley 6 Ton
No. of Cranes Required _ Bridge 6 Ton
ASCE Rail Type or Beam Size Il 104 lbyd Crane Rail

OPERATING CHARACTERISTICS AND FREQUENCY OF MOVEMENT
Hoist- Range of Lit (F)-(G) (No. lifts/day 6
Average Moves - Bridge 11/2 Runway Length Moves/day 6
Average Moves - Trolley 3/4 Bridge Length Moves/day 6
CRANE DIMENSIONS AND ELEVATIONS Symbol ft - in.
Lowest Obstruction Elevation (A) 45'-0"
Shield Door Corner Obstruction Elevation (B) 44'-6"
Trolley Rail Elevation (C) 39-11'NOMINAL
Bridge Rail Elevation (D) 3'-311"
Lowest Point of Crane Elevation (E) 37'-9"
High Hook Elevation (F) 35-7.5"
Low Hook Elevation (G) 4-01.
Side Approach - hoist center line to West Rails (H) 3'.4" MAXIMUM
Side Approach - hoist center line to East Rails (I) 3-4 MAXIMUM
Distance from Grid line "18" to Inside face of West Wall (J) 3'-6"Distance froms hoist center line to end-truck South bumper (K) )5'-3 T- "
Distance from hoist center line to end-truck North bumper () / 17'-2
Distance from hoist center line to In-Cave South Wall ( P5-3-'!"
Distance from hoist center line to CMA North Wag (N) /_4 7-2"
Distance from Grid Line "P" to inside face of South Wall (0) '-0"
Total distance between inside wall faces of CMA and Cave (P) 9,V-9
Range of Lift (R) 44-7.5"
Runway Rails Span 

(S) 20'-8"
Shield Door Comer Obstruction (T) 0'-6"

A.
4 See note 14 N J Darwen A. Whitford P. Snider S " D. Wilsey

9/8/2003 3 See note 13 A. Whitford L. Harrison G. Marr D. Wilsey
01/24/03 2 See note 12 David Horton Paul Carter Joni Weamer Dave Wilsey12/27/02 1 See note 11 David Horton Paul Carter Brower Dave Wilsey
02/26/02 0 Issued for Procurement Joseph Roach Andy Whitford Jim Brower Dave WilseyDate REV Revisions By Checked Supervisor ApprovedDoc Number 24590-HLW-MOD-HEH-00025 REV 4 Page 1 of 3



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HEH-00025

Top Running, Double Girder Plant Item No. Rev
j24590-HLW-MJ-HEH-CRN-00003 4

DRIVE TYPE SPEED AND HORSEPOWER
Drives Drive Type Speed Horsepower Slow Fast
Man Hoist Drive Type Flux Vector Variable 0 - 25 12 HP Nominal Speed (ftlm): 5 25
Recovery Hoist Drive Type Single Speed Single Speed 7 HP Nominal Speed (ft/m): 5
Main Bidge Drive Type VFD Variable 0 - 50 4 HP Nominal Speed (f/m): 5 50
Recovery Bridge Drive Type Single Speed Single Speed 1 HP Nominal Speed (ftm): 5
Main Trolley Drive Type VFD Variable 0-25 1.5 HP Nominal Speed (fRm): 5 25Recovery Trolley Drive Type Single Speed Single Speed 0.75 HP Nominal Speed (ftim): 5
Powered Hook DC Motor Fixed 0.05 HP Nominal Speed (rpm): 1-2

CONDUCTOR TYPE--

Bridge Cable Reel
Trolley Cable Track

CONTROLS
Method of Control Manual
Location of Control Dedicated Crane Control Room/ Window Slation/ Crane Maintenance Area
Type of Control Enclosure NEMA 4X or IP 66

ELECTRICAL REQUIREMENTS
Item Vofts / Phase / Hertz
Motor 480 VAC / 3 Phase /160 HZ

ISpecial Wiring Conditions National Electric Code

MAINTENANCE REQUIREMENTS
Construction Modular for ease of assembly / dismnantling
Modularization Heaviest Modular item except bridge beams / end trucks / must be < 5 tons.
Retrieval Crane must be retrievable / Hoist must be retrievable
Decontamination Crane and hoist needs to be decontaminable and minimize cracks and crevices that can trap debris

ADDITIONAL REQUIREMENTS (NOTES):
1. Motors and electrical cabinets etc. to be sealed to withstand occasional washdown during decontamination.
2. Four bridge mounted and two trolley mounted cameras capable of pan, zoom, iris and tift and one hook deployed camera including lighting, pan, tit, zoom andris to view cave floors. The Buyer supplies the cameras, Seller provides mounts.
3 .All cranes shell -~u~~nd n1n.

4 Four Crane mounted 'i .1 1
ay .e as .camera-

a-= neaa 0. an ca brak ig for sustained period

Mus yo gro moa dui nsirer common mode electrical failure
7. Must be recoverable by remote means after any specified single random or common mode failure by use of redundant drives in conjunction with cable reelwhere necessary.
I. Power supply Ls ren~iVI~ ~n~E. 1 .. ~

SMntnr hnrsepuuer .e

10. This drawing provided basic outlines. design objectives, and bounding dimensions to contracted design or fabrication supplier(s) and shall not be
ised to confirm the as built WTP structure, system or component identified herein. See vendor information for final configuration provided in
onformance to prrA En order 01 -00A A -' 0 n

11 1. evsin canes Canedaditonl eqirmets dies, and description _4\
1 12. Revision 2 changes: Changed low hook height and range of liftA
I 13. Revision 3 changes: Changed rad levels, drive types and editorial changes. 4
lo 14. Revision 3 changes: Safety Classification changed to APC; Quality Level rhanged to CM; Cate ref deleted; Dimension K & M ammended to

incud bmpe etesios ha alowbuper t egag o cve al, AW 24590-HLW-ACA-M-05-00031
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Me chanical Handling Data Sheet
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Data Sheet No.
24590-HLW-MOD-HEH-00025
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Data Sheet No.
Mechanical Handling Data Sheet C M 24590-HLW-MOD-HPH-00063

Top Running, Double Girder Plant Item No. Rev.

24590-HLW-MJ-HPH-CRN-0o2

Project RPP-WTP Description Canister Handling Crane (Upper)
Project No. 24590 Supporting Calculation No. N/A ZLT
Planning Area Associated Drawing No. N/A I 1 711 41
System No. HPH Associated Specification No. 24590-WTP-3PS-MJKG-T0003 R10704041
Building No. 30 Associated MR No. 24590-QL-MRA-MJKG-00002
Quality Level i- CM /_3

Seismic Criteria SC-Il
Function Canister Handling and Maintenance Activities ISSUMBW

DESIGN CRITERIA
Design Life 40 years Safety Classification 1 APC 3

OPERATING ENVIRONMENT In-Cave Rm # H-0136 Out-Cave Rm # H-329A List All Special
Min Max Min Max Conditions

Temperature deg F 59 113 r59 1
Relative Humidity % 0 70 0 170
Radiological Equip. Dose gamma mrad/hr 0-4.0*E+4 LA j10

neutron mrad/hr Negligible Negligible
Radiological Classification R5 0 R3 /_A
Contamination Classification I)C5 n3 0 C3 Jii

CRANE REQUIREMENTS
Type of Crane Top Running Double Girder Electric Overhead Traveling Crane Tons
Service Information CMAA 70-2000, Class E Capacity 6 Ton
Crane Operation Indoors? Yes, In-Cave Main Hoist 6 Ton
Material Handled Canisters Auxiliary Hoist N/A
Class Information Class E Trolley 6 Ton
No. of Cranes Required 1 Bridge 6 Ton
ASCE Rail Type or Beam Size I 104 Ib/yd Crane Rail Z3

OPERATING CHARACTERISTICS AND FREQUENCY OF MOVEMENT
Hoist- Range of Lift (F) - (G) No. lifts/day 6
Average Moves - Bridge 1/2 Runway Length Moves/day 6
Average Moves - Trolley 3/4 Bridge Length Moves/day 6
CRANE DIMENSiONS AND ELEVATIONS Symbol ft-in.
Lowest Obstruction Elevation (A) 48'-0"
Shield Door Corner Obstruction Elevation (B) 47'-6"
Trolley Rail Elevation (C) 44'-0" NOMINAL
Bridge Rail Elevation (D) 42'-4.5"
Lowest Point of Crane Elevation (E) 42-4.5"
High Hook Elevation (F) 42-4.5"
Low Hook Elevation (G) -3-0"
Side Approach - hoist center line to South Rails (H) 3'-4" MAXIMUM
Side Approach - hoist center line to North Rails (T) 3-4" MAXIMUM
Distance from Grid line "R" to Inside face of South Wall

(J) kp2'-0" IN/OUT CAVE
Distance from hoist center line to end-truck East bumper (K) 0-'-7"
Distance from hoist center line to end-truck West bumper (L) /3 6-10'/,"
Distance from hoist center line to In-Cave East Wall (M) 0- 65-7"
Distance from hoist center line to CMA West Wall (N) I. 6'-10 1/"
Distance from Grid Line "15" to inside face of East Wall (0) 7'-6"
Total distance between inside wall faces of CMA and Cave (P) 188-7"
Range of Lift (R) 45'-4.5"
Runway Rails Span (S) 19,-4"
Shield Door Corner Obstruction (T) 0-6

3 See note 13 N J Darwen A. Whitford P. Snider ,. D isy'
09/08/03 2 See note 12 A. Whitford L. Harrison G. Marr D. Wilsey
11/27/02 1 See note 11 David Horton Paul Carter Brower Dave Wilsey
02/26/02 0 Issued for Procurement Joseph Roach Andy Whitford Jim Brower Dave Wilsey
Date REV Revisions By Checked Supervisor Approved
Doc Number 24590-HLW-MOD-HPH-00063 REV 3 Page 1 of 3



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HPH-00063

Top Running, Double Girder Plant Item No. Rev.
24590-HLW-MJ-HPH-CRN-00002 3

DRIVE TYPE SPEED AND HORSEPOWER
Drives Drive Type Speed Horsepower Slow Fast
Main Hoist Drive Type Flux Vector Variable 0 - 25 12 HP Nominal Speed (ft/m): 5 25
Recovery Hoist Drive Type Single Speed Single Speed 7 HP Nominal Speed (f/rm): 5
Main Bridge Drive Type VFD Variable 0 - 50 4 HP Nominal Speed (ft/m): 5 50
Recovery Bridge Drive Type Single Speed Single Speed 1 HP Nominal Speed (ft/m): 5
Main Trolley Drive Type VFD Variable 0-25 1.5 HP Nominal Speed (ft/m): 5 25
Recovery Trolley Drive Type Single Speed Single Speed 0.75 HP Nominal Speed (ft/m): 5
Powered Hook DC Motor Fixed 0,05 HP Nominal Speed (rpm): 1-2

CONDUCTOR TYPE
Bridge Cable Reel
Trolley Cable Track

CONTROLS
Method of Control Manu2L
Location of Control Dedicated Crane Control Room/ Window Station/ Crane Maintenance Area
Type of Control Enclosure NEMA 4X or IP 66

Item Volts / Phase / Hertz I rerieve
Motor 480 VAC / 3 Phase / 60 HZ

Special Wring CiondCrens National Electric Code -

MAINTENANCE REQUIREMENTS
Construction IModular for ease of assembly / dismantling
Modularization Heaviest Modular Rtem except bridge beams / end trucks /must be < 5 tons.
Retrieval JCrane must be retrievable / Hoist must be retrievable
Decontamination JCrane and hoist needs to be decontamninable and minimize cracks and crevices that can trap debris

- ADDITIONAL REQUIREME NTS
1. Motors and electrical cabinets etc. to be sealed to withstand occasional washdown during decontamination.
2. Four bridge mounted and two trolley mounted cameras capable of pan,.zoom, iris and tilt and one hook deployed camera including lighting, pan, tilt, zoom and
iris to view cave floors. The Buyer supplies the cameras, Seller provides mounts.
3. AM cranes shll be designed to aiiow operator positioning to within +/- 3/8.
4. F-our crane mounted lights as wela ih uoidb ss

5. Must be able to hold and control suspended payload without mechanical braking for sustained periods.
6. Must not drop load durino any single random or como moeeetia ahr

7. Must be recoverable by remote means after any specified single random or common mode failure by use of redundant drives in conjunction with cable reel
where necessary.

a. P'ower supply is requlrea okfrcaehl tls.

9. Motor horsepower estimated for plant electrical load sizing. Seller to provide.
10. This drawing provided basic outlines, design objectives, and bounding dimensions to contracted design or fabrication supplier(s) and shall not be
used to confirm the as built WTP structure, system or component identified herein. See vendor information for final configuration provided in
conformance to purchase order QL-POA-MJKG-00002.
O 11. Revision 1 changes: Changed additional requirements, drives, and description /3_
1 12. Revision 2 changes: Revised based on 24590-HLW-DCA-PL-03-002 Rev 0, and editorial changes. Changed recovery drive type; was VFD. 3
1 13. Revision 3 changes: Safety Classification changed to APC: Quality Level changed to CM; Calc ref deleted; Dimension K & M ammended to

include bumper extensions that allow bumpers to engage on cave wall, IAW 24590-HLW-ACA-M-05-00031

Doc Number 24590-HLW-MOD-HPH-00063 REV 3 Page 2 of 3

4. Four crane mounted lights as 611 as light supplied by cameras

6. Must not drop load during any single random or common mode electrical failure

B. Pwersup s rquird a hok fo crne hld oo.



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-H PH-00063

Top Running, Double Girder Plant Item No. Rev.
24590-HLW-MJ-HPH-CRN-00002 3
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Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HPH-00064

Top Running, Double Girder Plant Item No. Rev.
24590-HLW-MJ-HPH-CRN-00001 3

Project RPP-WTP Description Canister Handling Crane (Lower)
Project No. 24590 Supporting Calculation No. N/A 3
Planning Area Associated Drawing No. N/A
System No. HPH Associated Specification No. 24590-WTP-3PS-MJKG-TOO03 R10704042
Building No. 30 Associated MR No. 24590-QL-MRA-MJKG-00002
Quality Level 0. CM
Seismic Criteria SC-i
Function Canister Handling and Maintenance Activities

DESIGN CRITERIA

Design Life 40 years Safety Classification J APC z

OPERATING ENVIRONMENT In-Cave Rm # H-0136 Out-Cave Rm # H-329A List All Special
Min max Min Max Conditions

Temperature deg F 59 113 59 113
Relative Humidity % 0 J 70 0 70
Radiological Equip. Dose gamma mrad/hr 4.0*E+4 Z10 

nutron mrad/hr Negligible Negligible
Radiological Classification R5 o R3 /
Contamination Classification C3 1 C3 Z

CRANE REQUIREMENTS
Type of Crane Top Running Double Girder Electric Overhead Traveling Crane Tons
Service Information CMAA 70-2000, Class E Capacity 6 Ton
Crane Operation Indoors? Yes, In-Cave Main Hoist 6 Ton
Material Handled Canisters Auxiliary Hoist N/A
Class information Class E Trolley 6 Ton
No. of Cranes Required i Bridge 6 Ton
ASCE Rail Type or Beam Size 1 104 lb/yd Crane Rail

OPERATING CHARACTERISTICS AND FREQUENCY OF MOVEMENT
Hoist- Range of Lift (F) - (G) No. lifts/day 6
Average Moves - Bridge 11/2 Runway Length Moves/day 6
Average Moves - Trolley [3/4 Bridge Length Moves/day 6
CRANE DIMENSIONS AND ELEVATIONS Symbol ft - in.
Lowest Obstruction Elevation (A) 42'-4.25"
Shield Door Corner Obstruction Elevation (B) N/A
Trolley Rail Elevation (C) 38-6.5"NOMINAL
Bridge Rail Elevation (D) 36'-11"
Lowest Point of Crane Elevation (E) 36-4.5"
High Hook Elevation 

(F) 36'-4.5"
Low Hook Elevation 

(G) -3-('
Side Approach - hoist center line to South Rails (H) 3'-4" MAXIMUM
Side Approach - hoist center line to North Rails (I) 3'-4" MAXIMUM

1-88 IN CAVE,Distance from Grid line "R" to Inside face of South Wall (J) 2-" OUT CAVE
Distance from hoist center line to end-truck East bumper (K) 1 5'-7"
Distance from hoist center line to end-truck West bumper (L) 5-134" MAXIMUM
Distance from hoist center line to In-Cave East Wall (M) 05 "A
Distance from hoist center line to CMA West Wall (N) A 9'-6.5"
Distance from Grid Line "15" to inside face of East Wall (0) 7,-6"
Total distance between inside wall faces of CMA and Cave (P) 188-7".
Range of Lift 

(R) 39'-4.5'
Runway Rails Span 

(S) 15-9.5"
Shield Door Coiner Obstruction (T) N/A

J / 3 See note 13 N J Darwen A. Whitford ( P. Snider 5 f., D. Wilsey09/08/03 2 See note 12 A. Whitford L. Harrison G. Marr D. Wilsey
11/28/02 1 See note 11 David Horton Paul Carter Jim Brower Dave Wilsey
02/26/02 0 Issued for Procurement Joseph Roach Andy Whitford Jim Brower Dave Wilsey
Date REV Revisions By Checked Supervisor Approved
Doc Number 24590-HLW-MOD-HPH-00064 REV 3 Page 1 of 3



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HPH-00064

Top Running, Double Girder Plant Item No. Rev.j24590-HLW-MJ-HPH-CRN-00001 3
DRIVE TYPE SPEED AND HORSEPOWER
Drives Drive Type Speed Horsepower Slow Fast
Main Hoist Drive Type Flux Vector Variable 0 - 25 12 HP Nominal Speed (ft/rm): 5 25
Recovery Hoist Drive Type Single Speed Single Speed 7 HP Nominal Speed (f/rm): 5
Main Bridge Drive Type VFD Variable 0 - 50 4 HP Nominal Speed (ft/m): 5 50
Recovery Bridge Drive Type Single Speed Single Speed 1 HP Nominal Speed (ft/m): 5
Main Trolley Drive Type VFD Variable 0-25 1.5 HP Nominal Speed (ft/m): 5 25
Recovery Trolley Drive Type Single Speed Single Speed 0.75 HP Nominal Speed (ft/m): 5
Powered Hook DC Motor Fixed 0.05 HP Nominal Speed (rpm): 1-2

CONDUCTOR TYPE
Bridge Cable Reel
Trolley Cable Track

CONTROLS
Method of Control Manual
Location of Control jDedicated Crane Control Room/ Window Station/ Crane Maintenance Area
Type of Control Enclosure NEMA 4X or IP 66

ELECTRICAL REQUIREMENTS
Item Volts / Phase / Hertz
Motor 480 VAC /3 Phase / 60 HZ

Special Wiring Conditions National Electric Code

MAINTENANCE REQUIREMENTS
Construction [Modular for ease of assembly / dismantling
Modularization IHeaviest Modular item except bridge beams / end trucks / must be < 5 tons.
Retrieval Crane must be retrievable / Hoist must be retrievable
Decontamination ICrane and hoist needs to be decontaminable and minimize cracks and crevices that can trap debris

ADDITIONAL REQUIREMENTS (NOTES):
1. Motors and electrical cabinets etc. to be sealed to withstand occasional washdown during decontamination.
2. Four bridge mounted and two trolley mounted cameras capable of pan, zoom, iris and tilt and one hook deployed camera including lighting, pan, tilt, zoom and
iris to view cave floors. The Buyer supplies the cameras, Seller provides mounts.
3. All cranes shall be designed to allow operator positioning to within +/- 3/8"
4. Four crane mounted lights as well as light supplied by cameras.
5. Must be able to hold and control suspended payload without mechanical braking for sustained periods.
B. Must not drop load during any single random or common mode electrical failure.
7. Must be recoverable by remote means after any specified single random or common mode failure by use of redundant drives in conjunction with cable reel
Nhere necessary.
B. Power supply is required at hook for crane held tools.
9. Motor horsepower estimated for plant electrical load sizing. Seller to provide.
10. This drawing provided basic outlines, design objectives, and bounding dimensions to contracted design or fabrication supplier(s) and shall not be
ised to confirm the as built WTP structure, system or component identified herein. See vendor information for final configuration provided in
conformance to purchase order QL-POA-MJKG-00002.
h 11. Revision 1 changes: Changed additional requirements, drives, and description _l

l 12. Revision changes: Revised based on 24590-HLW-DCA-PL-03-002 Rev 0, and editorial changes. Changed recovery drives to single speed,
was VFD. L3\

N 13. Revision 3 changes: Safety Classification changed to APC; Quality Level changed to CM; Calc ref deleted; Dimension K & M ammended to
include bumper extensions that allow bumpers to engage on cave wall, IAW 24590-HLW-ACA-M-05-00031

Doc Number 24590-HLW-MOD-HPH-00064 REV 3 Page 2 of 3



Data Sheet No.
Mechanical Handling Data Sheet 24590-HLW-MOD-HPH-00064

Top Running, Double Girder Plant Item No. Rev.
24590-HLW-MJ-HPH-CRN-00001 3
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Data Sheet No. Rev.
Mechanical Handling Data Sheet 24590-HLW-MOD-HSH-00013 4

07j~') Top Running, Double Girder C M Plant Item No.
24590-HLW-MJ-HSH-CRN-00001

Pro ect RPP-WTP Description Melter 1 Cave Main CraneProect No. 24590 Supporting Calculation No. N/A
Planning Area Associated Drawing No. N/A
System No. HSHAssociated Secification No. 24590-WTP-3PS-MJKG-Too03 704043
Buildin No. 30 Associated MR No. 24590-QL-MRA-MJKG-00002
Quali Level N CM 4 Associated MHD No. 24590-HLW-M7-HSH-00001 002
Seismic Category SC-l
Function Melter Cave 1 Support MUED Of

DESIGN CRITERIA | _ __APC_ _oDesign Life N 40 Years [Safety Classification ( APC Z4

OPERATING ENVIRONMENT In-Cave Rm # H-0117 CMA Rm # H-0309 List All Special
Min Max Min Max ConditionsTem erature de F 59 113 59 113 TID is derived usingRelative Humidity 1% 0 70 0 70 maximum localRadiological amma rad/ 40 rs A 7.0*E+6 TID 43.5E+34 exposure assumed

neutron rad/ 40 rs Negligible Negligible cull time, ie multiplied
Radiological Classification R5 N R3 a ^45
Contamination Classification C5 A C3 --

CRANE REQUIREMENTS
Type of Crane Top Running Double Girder Electric Overhead Traveling Crane
Service Information CMAA 70-2000, Class E Capacity 25 TonCrane Operation Indoors? Yes, In-Cave Main Hoist 25 Ton
Material Handled Melter Cave Components Auxiliary Hoist N/A
Class Information Class E Trolley 25 TonNo. of Cranes Required 1 Bridge 25 TonASCE Rail Type 175 lb/yd
Max Wheel Load 42,000 lbs

OPERATING CHARACTERISTICS AND FREQUENCY OF MOVEMENT
Hoist- Range of Lift 41'-9" No. lifts/day 1
Average Moves - Bridge 1/2 Runway Length [Moves/day 1Average Moves - Trolley 3/4 Bridge Length JMoves/day 1
CRANE DIMENSIONS AND ELEVATIONS ft - in.
Lowest Obstruction Elevation 52'-0"
Uppermost bridge feature /4 (47'-7" MAXIMUM) BY VENDORBridge Rail Elevation 45-1"
Lowest Point of Crane Elevation 44'-10"
High Hook Elevation 44-9"Low Hook Elevation 3-0"Side Approach - hoist center line to West Rails 3-9" MAXIMUMSide Approach - hoist center line to East Rails 3-9" MAXIMUMDistance from Grid line "14" to Inside face of West Wall A 0 7'-7" (REF) - SEE SKETCH (pg 3)Distance from hoist center line to end-truck South bumper 5'-0" MAXIMUMDistance from hoist center line to end-truck North bumper 6'-6" MAXIMUMDistance from hoist center line to In-Cave South Wall /A 6'-9" MAXIMUM (REF)Distance from hoist center line to CMA North Wall 10'-6" MAXIMUM (REF)Distance from Grid Line "L" to inside face of South Wall A N 13'-0"
Total distance between inside wall faces of CMA and Cave 131'-10" (REF)Runway Rails Span 34'-4"

4 See note 17 N J Darwen A. Whitford k.1L P. Snider Se-4 D. Wilsey02/09/05 3 See note 13 Matt Robinson Andy Whitford Phil Snider Dave Wilsey09/08/03 2 See note 15 Andy Whitford Lawrnel Harrison Grant Marr Dave Wilsey11/27/02 1 See note 14 David Horton Paul Carter Joni Weamer/ Jim Dave Wilsey02/26/02 0 Issued for Procurement Joeseph Roach Andy Whitford Jim Brower Dave WilseyDate REV Revisions 1y Checked Supervisor ApprovedDoc Number 24590-HLW-MOD-HSH-00013 REV 4 Page 1 of 3



Data Sheet No. Rev.
Mechanical Handling Data Sheet 24590-HLW-MOD-HSH-00013 4

Top Running, Double Girder Plant Item No.
a 24590-HLW-MJ-HSH-CRN-00001

DRIVE TYPE SPEED AND HORSEPOWER
Nominal Speed (ft/m):

Drives Drive Type Speed Horsepower Slow Fast
Main Hoist Drive Type Flux Vector Variable 0 - 25 30 HP 5 20
Recovery Hoist Drive Type Single Speed Single Speed 15 HP 4
Main Bridge Drive Type VFD Variable 0 - 50 4 HP 5 5
Recovery Bridge Drive Type Single Speed Single Speed 1 HP 5
Main Trolley Drive Type VFD Variable 0-25 1.5 HP 5 25
Recovery Trolley Drive Type Single Speed Single Speed 0.75 HP 5
Powered Hook DC Motor Fixed 0.05 HP 1-2

CONDUCTOR TYPE
Bridge Cable Reel
Trolley Cable Track

CONTROLS
Method of Control Integrated control network (remote) or panel pushbuttons (local)
Location of Control lOperating corridor or facility control room (remote) or panel (local)
Type of Control Enclosure NEMA 4X or IP 66

ELECTRICAL REQUIREMENTS
Item [Volts / Phase / Hertz
Motor J480 VAC / 3 Phase / 60 HZ

Special Wiring Conditions National Electric Code

MAINTENANCE REQUIREMENTS
Construction Modular for ease of assembly / dismantling
Modularization Heaviest modular item (excludes bridge beams and end trucks) shall be < 5 tons.
Retrieval Crane must be retrievable
Decontamination Crane-mounted equipment to withstand occasional washdown during decontamination.

ADDITIONAL REQUIREMENTS
1. Crane-mounted motors, electrical cabinets, etc. to be sealed to withstand occasional washdown during decontamination.
2. Deleted
3. All cranes shall be designed to allow operator positioning to within +/- 3/8".
4. Deleted
5. Must be able to hold and control suspended payload without mechanical braking for sustained periods.
6. Deleted
7. Deleted
8. Power supply is required at hook for crane held tools.
9. Motor horsepower estimated for plant electrical load sizing. Seller to provide.
10. This drawing provided basic outlines, design objectives, and bounding dimensions to contracted design or fabrication

supplier(s) and shall not be used to confirm the as built WTP structure, system or component identified herein. See vendor
information for final configuration provided in conformance to purchase order 24590-QL-POA-MJKG-00002.

11. The crane will infrequently be subject to operating temperatures near 150OF for up to 12 hours.
12. The full range of hoist speed is not required for all loads.
13. Revision 3 removed calculation reference, symbols column, shield door comer obstruction information, duplicate "range

of lift" dimension, gridline distance requirements, and several notes; changed outcell room name, units of dose, outcell room
contamination and radiation classification, capacity, range of lift, uppermost bridge feature callout, bridge rail elevation,
lowest point of crane, low hook elevation, side approaches, end approaches, maximum crane dimensions, hoist speeds, and
several notes; and added MHD reference, rail type, and maximum wheel load.

l 14. Revision 1 changes: Changed additional requirements, drives, and description
0 15. Revision 2 changes: Revised based on 24590-HLW-DCA-PL-03-002 Rev 0, and editorial changes. Changed recovery drive

type; was VFD A
o 16. Trolley may not extend past fully compressed end truck bumper. Al

1' 17. Revised sketch on page 3, changed Safety Classification from SDS to APC; Quality Level changed from QL to CM Z4
and revised environmental conditions ZA

Doc Number 24590-HLW-MOD-HSH-00013 REV 4 Page 2 of 3
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Data Sheet No. Rev.
Mechanical Handling Data Sheet 24590-HLW-MOD-HSH-00013 4

Top Running, Double Girder Plant Item No.
2459 ,;0-HLW-MJ-HSH-CRN-00001
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Data Sheet No. Rev.
Mechanical Handling Data Sheet 24590-HLW-MOD-HSH-00181 4

Top Running, Double Girder C E Plant Item No.
& 24590-HLW-MJ-HSH-CRN-00014

Project RPP-WTP Description
Project No. 1 24590 ISupporting Calculation No. N/A
Planning Area I jAssociated Drawing No. N/A
System No. HSH Associated Specification No.

Melter 2 Cave Main Crane

24590-WTP-3PS-MJKG-T0003
Building No. 30 Associated MR No. 24590-QL-MRA-MJKG-00002
Quality Level , CM A Associated MHD No. I 24590-HLW-M7-HSH-00002002
Seismic Category SC-Il
Function Melter Cave 2 Support

DESIGN CRITERIA ISSUED BY
Design Life 1 40 years ISafety Classification ] PAPC A4rPPDC

OPERATING ENVIRONMENT In-Cave Rm # H-0106 CMA Rm # H-0303 List All Special
Min _Max Min Max Conditions

Temperature deg F 59 113 59 113 TID is derived using
Relative Humidi % 0 70 0 70 maximum local
Radiological amma rad/ 40 yrs 1 7.0*E+6 TIC A P3.5*E+3 A exposure assumed

neutron rad/ 40 yrs Negligible Negligible lull time, ie multiplied
Radiological Classification R5 0 R3 A by 24x365x40

Contamination Classification CS b-C3
CRANE REQUIREMENTS

Type of Crane Top Running Double Girder Electric Overhead Traveling Crane
Service Information CMAA 70-2000, Class E Capacity 25 Ton
Crane Operation Indoors? Yes, In-Cave Main Hoist 25 Ton
Material Handled Melter Cave Components Auxiliary Hoist N/A
Class Information Class E Trolley 25 Ton
No. of Cranes Required 1 Bridge 25 Ton
ASCE Rail Type 175 lb/yd
Max Wheel Load 42,000 lbs

OPERATING CHARACTERISTICS AND FREQUENCY OF MOVEMENT
Hoist- Range of Lift 41-9" INo. lifts/day 1 1
Average Moves - Bridge 1/2 Runway Length jMoves/day 1 1
Average Moves - Trolley 3/4 Bridge Length jMoves/day 1
CRANE DIMENSIONS AND ELEVATIONS ft - in.
Lowest Obstruction Elevation 52'-0"
Uppermost bridge feature A o (47'-7" MAXIMUM) BY VENDOR
Bridge Rail Elevation 45-1"
Lowest Point of Crane Elevation 44'-10"
High Hook Elevation 44'-9"
Low Hook Elevation 3-0"
Side Approach - hoist center line to West Rails 3'-9" MAXIMUM
Side Approach - hoist center line to East Rails 3'-9" MAXIMUM
Distance from Grid line "9" to Inside face of West Wall A ) 6'-3" (REF) - SEE SKETCH (pg 3)
Distance from hoist center line to end-truck South bumper 5'-0" MAXIMUM
Distance from hoist center line to end-truck North bumper 6'-6" MAXIMUM
Distance from hoist center line to In-Cave South Wall A l 6'-9' MAXIMUM (REF)
Distance from hoist center line to CMA North Wall 10'-6" MAXIMUM (REF)
Distance from Grid Line "L" to inside face of South Wall A l 13'-0"
Total distance between inside wall faces of CMA and Cave 131'-10" (REF)
Runway Rails Span 34'-4"

4 See note 17 N J Darwen A. Whitford P. Snider SL. C. Wilsey )K
02/10/05 3 See note 13 Matt Robinson Andy Whitford Phil Snider Dave Wilsey
09/08/03 2 See note 15 Andy Whitford Lawrnel Harrison Grant Marr Dave Wilsey
11/27/02 1 See note 14 David Horton Paul Carter Joni Weamer/ Jim Dave Wilsey
02/26/02 0 Issued for Procurement Joeseph Roach Andy Whitford Jim Brower Dave Wilsey
Date REV Revisions By Checked Supervisor Approved
Doc Number 124590-HLW-MOD-HSH-001 81 REV 4 Page 1 of 3
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Data Sheet No. Rev.
Mechanical Handling Data Sheet 24590-HLW-MOD-HSH-00181 4

Top Running, Double Girder Plant Item No.
24590-H LW-MJ-HSH-CRN-00014

DRIVE TYPE SPEED AND HORSEPOWER
Nominal Speed (ftlm)

Drives Drive Type Speed Horsepower Slow Fast
Main Hoist Drive Type Flux Vector Variable 0 - 25 30 HP 5 20
Recovery Hoist Drive Type Single Speed Single Speed 15 HP 4
Main Bridge Drive Type VFD Variable 0 - 50 4 HP 5 50
Recovery Bridge Drive Type Single Speed Single Speed 1 HP 5
Main Trolley Drive Type VFD Variable 0-25 1.5 HP 5 25
Recovery Trolley Drive Type Single Speed Single Speed 0.75 HP 5
Powered Hook DC Motor Fixed 0.05 HP 1-2

CONDUCTOR TYPE
Bridge Cable Reel
Trolley Cable Track

CONTROLS
Method of Control Integrated control network (remote) or panel pushbuttons (local)
Location of Control 1Operating corridor or facility control room (remote) or panel (local)
Type of Control Enclosure ENEMA 4X or IP 66

ELECTRICAL REQUIREMENTS
Item Volts / Phase / Hertz
Motor 480 VAC / 3 Phase / 60 HZ

Special Wiring Conditions National Electric Code

MAINTENANCE REQUIREMENTS
Construction Modular for ease of assembly / dismantling
Modularization Heaviest modular item (excludes bridge beams and end trucks) shall be < 5 tons.
Retrieval Crane must be retrievable
Decontamination Crane-mounted equipment to withstand occasional washdown during decontamination.

ADDITIONAL REQUIREMENTS (NOTES):
1. Crane-mounted motors, electrical cabinets, etc. to be sealed to withstand occasional washdown during decontamination.
2. Deleted
3. All cranes shall be designed to allow operator positioning to within +/- 3/8".
4. Deleted
5. Must be able to hold and control suspended payload without mechanical braking for sustained periods.
6. Deleted
7. Deleted
8. Power supply is required at hook for crane held tools.
9. Motor horsepower estimated for plant electrical load sizing. Seller to provide.
10. This drawing provided basic outlines, design objectives, and bounding dimensions to contracted design or fabrication

supplier(s) and shall not be used to confirm the as built WTP structure, system or component identified herein. See vendorinformation for final configuration provided in conformance to purchase order 24590-QL-POA-MJKG-00002.
11. The crane will infrequently be subject to operating temperatures near 150OF for up to 12 hours.
12. The full range of hoist speed is not required for all loads.
13 R i i 3 .dh.-eson remove calculation reference, symbols column, shield door comer obstruction information, duplicate "rangeof lift" dimension, gridline distance requirements, and several notes; changed outcell room name, units of dose, outcell room

contamination and radiation classification, capacity, range of lift, uppermost bridge feature callout, bridge rail elevation,
lowest point of crane, low hook elevation, side approaches, end approaches, maximum crane dimensions, hoist speeds, and
several notes; and added MHD reference, rail type, and maximum wheel load.

10- 4. evison chnges Chnge addtioal equiemetsdrives, and description
15. Revision 2 changes: Revised based on 24590-HLW-DCA-PL-03-002 Rev 0, and editorial changes. Changed recovery drive
type; was VFD A

W 16. Trolley may not extend past fully compressed end truck bumper. /A
N 17. Revised sketch on page 3, changed Safety Classification from SDS to APC; Quality Level changed from QL to CM

and revised environmental conditions A\
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Data Sheet No. Rev.
Mechanical Handling Data Sheet 24590-HLW-MOD-HSH-00181 4

Top Running, Double Girder Plant Item No.
24590-HLW-MJ-HSH-CRN-00014
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I Il 111111I 11111111
PLANT ITEM No. R10803467

MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-HOP-ABs-00002

ISSED Bf
Project: RPP--WTP P&ID. 245904HLW-M6-HOP-00008

Project No: 24590 Process Calculation: 24590-HLW-M4C-OP-00011/6
Project Site: Hanford Vesse Drawing 24590-HLW-3P-MBTO-TOOO1 (Vendor Supplied Dwg's TBD)
Descniption' Melter I Sliver Mardenite Column

Reference Data
Charge Vessels (Tag Nurnbers) None
Pulsejet Mixers /iAgitators (Tag Numbers) None
RFDs/Pumps (Tag Numbers) None

Desi; n Data
Qualhty Level QL-2 Fabrication SPecs 24590-HL W-3P-MBTO-TOOOI
Seismic Category sC-u,1 Design Code ASME AG-lila £ ASME Section VNii, Div. 1
ServiceiContents Filtered Radioactive Gas Code Stamp No
Design Specific Gravity 0.588 NB Registration No
Maximum Operating Volume gal NIA Weights (Ibs) Empgty Qgerating let
Total Volume gal NIA Estimated 14,200 35,200 35,200
Environmental Qualification None Actual * 39,600 55,900 55,900

inieDiameter inch NIA Wind Design Not Required
Legt/eight (TL-TL) inch See note 1 Snow Design Not Required

Vessel Vessel CoiV|Jacket Seismic Design 24590-wTP-3PS-e61-TO01 &
Onerating Desln Desjgn 49-L-P5NT-O

Internal Pressure psig 0 3 NIA Seismic Base Moment * ftlb 0
External Pressure psig 1.3 (see 3 NIA Postweld Heat Treat Not Required

___ note 3)} ___ _______________

emperature *F 330 330 NIA Corrosion Allowance Inch 0.04
Mmn. Design Metal Temp *F 59 Hydrostatic Test Pressure * psig See note 2
Max Operating Pressure in- 10
Drop WG _______________ _____________

__________________ ~Materials of Construction______________
Compoonent Ma enal Minimum Thickness I Size Containment

Top Head NIANANA
Shell 316L 114" Plate Primary
Bottom H ead NIAgg g
Support 316L 114" 3 x3 angie NIA
Jacket/Coils/Half-Pipe Jacket NIA W/A NIA
Intemals 316L 114" Piate NIA
Pp 316L SCH 4O NIA

Forgingsl Bar stock NIA N/A NIA
Gaskets Silicone NT N/A NIA
Bolting Varies - See DWGs NIA N/A

___________________ ~Miscellaneous Data __________________

Onentation Horizontal Support T ype 20" x 2 7116" x 114" Fabricated Flange 304L
Insulation Function Personnel protection and Insulation Material Calcium Silicate wI.024" thk, 304 SST

process temperature Jce
___________________control

Insulation Thickness (inch) 6" Internal Finish NIA
External Finish N/A

Remarks
*To be determined by the Vendor.

Sheetlof 3 DATA SHEET #: 24590-HLW-MKD-HOP-00014, Rev 6Sheet 1of 3



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-HOP-ABS-00002

Equipment Cyclic Data Sheet
Component Plant Item 24590-HLW-MV-HOP-ABS-00002
Number:

Component Description Silver Mordenite Column containment housing

L5.. i.. i l d raEoaldt #r fatin ue assessment It is nnt tn be used as operationai data.

. on ..

Safety Screening required?: Yes X No _ (If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below)
A 3proval

Rev Description System Eng. Equip. Eng. Checked Reviewed/ Approved Date
E&NS

0 Issued for Purchase Anthony N/A David Evans N/A/N/A Suzanne Kirk 8/14/02
Cutrona

1 Updated Process datasheet number, revised Vessel Anthony N/A David Evans N/A/N/A Mark 11/14/02
Drawing reference (added equipment spec no, & Cutrona Hoffman
Vendor dwg's are TBD), corrected seismic category
from 11 to Ill, revised seismic specification number,
and added 1a supplement to design code ASME AG-

2 Secondary offgas rearrangement: Revised operating Anthony David Pease Pat Harrigan Donna Marla Wright 10/3/03
and design pressure, and operating temperature per Cutrona Yarbrough/
24590-HLW-M6C-HOP-00011 R/C. Added max N/A
operating pressure drop. Added note 4 Revised
Approval block.

Sheet 2of 3 DATA SHEET #: 24590-HLW-MKD.HOP-00014, Rev 6

Thne intonnauon below sprovsna an wnope npe y a ue assmn. Iti o ob sda prtoa aa
Materials of Construction 316L

Design Life 40 yr

Component Function and Removal of Iodine-129 and other halogens
Life Cycle Description

Load Type Min Max Number of Cycles Comment

Design Pressure psig -3 +3 1 Based on 3 yr melter lfe
(-ve/+ve)
Operating Pressure psig -1.3 +1.5 13 Based on 3 yr melter lfe
(-ve/+ve)
Operating *F 59 330 13 Based on 3 yr melter life
Temperature I _

Contents Specific Gravity 0.588 0.588 N/A
Contents Level inch MIA NIA NIA Gas service, flow through operation

Localized Features
Nozzles Sampling Testing 314" - 150 lb WNF x3

Connections
Air Inlet Flange
Delivery Flange

Supports *TBD

Notes
1. Maximum outside dimensions: 19'-9 1/4" L (w/o insulation) x 15'-3 1/4" W (w/insulation) x 7'-O" H (bottom of column to

top of column grating). Dimensions are ±1/2".
2. Pneumatic Test of Housing Pressure Boundary per ASME Section VIII, Div 1. All other testing per ASME AG-1/1a &

N509
3. Normal operating pressure will be 1.3 psig External. The other pressures shown are design, off-normal conditions.

4. The information contained in revision 2 data sheet supercedes the information contained in SDDR 24590-WTP-

SDDR-PROC-03-0003.
r5 C ftn f tis docu~ment Ar, Dangerous Wast Permit affectina A



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV4-OP-ABS-00002

3 Updated actual weights, materials of construction, Anthony David Pease Pat Harrigan Donna MarlaWright 12/16/03
and insulation thickness based on Vendor submittal. Cutrona Yarbrough/
Revised norm/max/design temperature per 24590- N/A
WTP-SDDR-PROC-03-0411

4 Revised to comply with CODE 1 vendor submittal Jim Rouse David Pease Anthony Chris Morley/ John Julyk 11/27/05
24590-QL-POA-MBTO-00001 -11-02, in accordance Cutrona N/A
with CAR: 24590-WrP-CAR-QA-05-120.
Incorporated DCN 24590-HLW-MKN-HOP-00007

5 Revised note 1: Changed width from 15'-3 1/8' to Jim Rouse Anthony Satish Jain Grant John Julyk 11/22/06
15'-3 1/4', added tolerance Added E&NS to Cutrona Goolsby/
Approval section. Chris Meng

6 Revised Process Data Sheet reference to Process Tom Galioto Anthony Suren Grant John Juyk
Calculation, the data sheet was cancelled. Added Cut Thakkar Goolsby/
Note 5 Chris Meng

Sheet 3of 3 DATA SHEET #: 24590-HLW-MKD-HOP-00014, Rev 6
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PLANT ITEM No. R10803468

MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-OP-ABS00003

A ISSUED BY
Project RPP-WrP P&D:I 24590-HLW-M6-HOP-20008 ^ RPP4VTP PD
Project No: 24590 Process Calculation. 24590-HLW-M4C-HOP-00011 6\
Project Site. Hanford Vessel Drawing 24590HLW-3PS-MBTO-TOOI1 (Vendor Supplied Dwg's TBD)
Description: Melter 2 Silver Mordenite Column

Reference Data
Charge Vessels (Tag Numbers) None
Pulsejet Mixers / Agitators (Tag Numbers) None
RFDs/Pumps (Tag Numbers) None

Design Data
Quality Level QL-2 Fabrication Specs 24590-HLW-3PS-MBTO-70001
Seismic Category SC-111 Design Code ASME AG-111a & ASME Section VI, Dv. I
Service/Contents Filtered Radioactive Gas Code Stamp No
Design Specific Gravity 0.588 NB Registration NO
Maximum Operating Volume gal NIA Weights (lbs) Emply Operatina IQ9

Total Volume gal N/A Estimated 14,200 35,200 35,200
Environmental Qualification None Actual * 39,600 55,900 55,900

inside Diameter 1inch NIA Wind Design Not Required
Length/Height (TL-TL) inch See note i Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-FB01-T0001 &
Operating Desion Design 24590-HLW-3P-MB -TOO

Internal Pressure psig 0 3 MIA Seismic Base Moment * ftlb 0
External Pressure psig 1.3 (see 3 NIA Postweld Heat Treat Not Required

note 3)
emperature 'F 330 330 NIA Corrosion Allowance Inch 0.04

Min. Design Metal Temp. 'F 59 Hydrostatic Test Pressure * psig See note 2
Max Operating Pressure in- 10
Drop WG I I

Materials of Construction
Component Matenal Minimum Thickness / Size Containment

Top Head NIA NIA NIA
Shell 316L 114" Plate Primary
Bottom Head NIA NIA NIA
Support 316L 114" 3 x 3 angle NIA
Jacket/Coils/Half-Pipe Jacket NIA MIA MIA
Intemals 316L 114" Plate NIA
Pipe 316L SCH 40 NIA
Forgings/ Bar stock N/A NIA NIA
Gaskets Silicone HT NIA NIA
Bolting Varies - See DWGs NIA NIA

Miscellaneous Data
Orientation Horizontal Support Type 20" x 2 7116" x 114" Fabricated Flange 304L
Insulation Function Personnel protection and Insulation Matenal Calcium Silicate wI.024" thk, 304 SST

process temperature Jacket
control

Insulation Thickness (inch) 6" Internal Finish N/A
External Finish N/A

Remarks
* To be determined by the Vendor.

Sheet Iof 3 DATA SHEET #: 24590-HLW-MKD-HOP-00017, Rev 6



Equipment Cyclic Data Sheet
Component Plant Item 245904fLW-MV-NOP-ABS-00003 6\
Number
Component Description Silver Mordenite Column containment housing

The Informaion below Is provisional and envelopes operational duty for fa&gue assessment. It is not to be used as operational data.
Materials of Construction 316L

Design Life 40 yr

Component Function and Removal of Iodine-129 and other halogens
Life Cycle Description

Load Type Min Max Number of Cycles Comment

Design Pressure psig .3 +3 1 Based on 3 yr melter life
(-ve/+ve)
Operating Pressure psig -1.3 +1.5 13 Based on 3 yr metter life
(-ve/+ve)
Operating I 59 330 13 Based on 3 yr metter life
Temperature I I
Contents Specific Gravity 0.588 0.588 N/A
Contents Level inch N/A N/A NIA Gas service, fow through operation
Localized Features
Nozzles Sampling & Testing 314" - 150 lb WNF x3

Connections
Air Inlet Flange
Delivery Flange
Supports *TBD

Notes
1. Maximum outside dimensions: 19'-9 1/4" L (w/o insulation) x 15'-3 1/4" W (w/insulation) x 7'-O" H (bottom of column to

top of column grating). Dimensions are ±1/2".
2. Pneumatic Test of Housing Pressure BoundaryperASME Section VIII, Div 1. All other testing per ASME AG-1/1a &

N509
3. Normal operating pressure will be 1.3 psig External. The other pressures shown are design, off-normal conditions.
4. The information contained in revision 2 data sheet supercedes the information contained in SDDR 24590-WTP-

SDDR-PROC-03-0003.
5. Contents of this document are Dangerous Waste Permit affecting.

Safety Screening required?: Yes X No _ (If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below)
A proval

Rev Description System Eng. Equip. Eng. Checked Reviewed/ Approved Date
E&NS

0 Issued for Purchase Anthony N/A David Evans N/A / N/A Suzanne Kirk 8/14/02
Cutrona

1 Updated Process datasheet number, revised Vessel Anthony N/A David Evans N/A / N/A Mark 11/14/02
Drawing reference (added equipment spec no., & Cutrona Hoffman
Vendor dwg's are TBD), corrected seismic category
from 11 to Ill, revised seismic specification number,
and added la supplement to design code ASME AG-
1.

2 Secondary offgas rearrangement: Revised operating Anthony David Pease Pat Harrigan Donna Maria Wright 10/3/03
and design pressure, and operating temperature per Cutrona Yarbrough/
24590-HLW-M6C-HOP-00011 RIC. Added max N/Aoperating pressure drop. Added note 4. Revised

I__ Approval block_____________________________

Sheet 2of 3 DATA SHEET #: 24590-HLW-MKD-HOP-00017, Rev 6

PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: VESSEL 24590-HLW-MV-HOP-ABS-00003



PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET: VESSEL 245904LW-MV-HOP-ABS-00003

3 Updated actual weights, materials of construction, Anthony David Pease Pat Harrigan Donna Maria Wright 12/16/03
and insulation thickness based on Vendor submittal. Cutrona Yarbrough/
Revised norm/max/design temperature per 24590- N/A
WTP-SDDR-PROC-03-0411

4 Revised to comply with CODE I vendor submittal Jim Rouse David Pease Anthony Chris Morley/ John Julyk 11/27/05
24590-QL-POA-MBTO-00001-11-01, in accordance Cutrona N/A
with CAR: 24590-WTP-CAR-QA-05-120.
Incorporated DCN 24590-HLW-MKN-HOP-00008

5 Revised note 1: Changed width from 16'-3 1/8" to Jim Rouse Anthony Satish Jain Grant John Julyk 11/22/06
15'-3 1/4', added tolerance. Added E&NS to Cutrona Goolsby/
Approval section. Chris Meng

6 Revised Process Data Sheet reference to Process Tom Galioto Anthony Suren Grant John Julyk
Calculation, the data sheet is cancelled Corrected C t Thakkar Goolsby/
plant item number in Cyclic Data section. Added Chris Meng
Note 5.

DATA SHEET #: 24590-HLW-MKD-HOP-00017, Rev 6Sheet 3of 3



R10977392

MECHANICAL DATA SHEET: HEME

Project: RPP-Wp P&ID: 24590-HLW-M6-HOP-00009, 20009
Project No: 24590 Process Data Sheet: Deleted
Project Site: Hanford Vessel Drawing: 24590-HLW-MV-HOP-00002001, 2002,2003

Calculation: HLW-M4C-HOP-00011, HLW-M4C-30-00003, HLW-MKC-HOP-00011 - 5
Description HLWPrimary Offgas HEME

Reference Data
Charge Vessels (Tag Numbers) None
Pulsejet Mixers / Agitators (Tag Numbers) None
RFDs/Pumps (Tag Numbers) None

Design Data
Fabrication Specs 24590-WTP-3PS-MV00-T0001; See Notes 9 &

AY5\
1W

Seismic Category sc I// Design Code ASME VIl Div 1, (See Notes 3 A 4)
Service/Contents Radioactive Mist A Code Stamp Yes

Particulate
Design Specific Gravity NB Registration Yes
Maximum Operating Volume gal 0 Weights (Ibs) Empty Qoerating Test

TotalVolume gal 2349 Estimated 37,690 37,690 57,615
Environmental Qualification See Attachment 1 Actual *

Inside Diameter inch 66 Wind Design N/A
ength/Height (TL-TL) inch 146 Snow Design N/A

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3P-MVOO-T0002
Operating Design Design

Internal Pressure psig A TM 15 N/A Seismic Base Moment* ft*b
External Pressure psig 4 FV N/A Postweld Heat Treat Not Required
Temperature 'F 117 200 N/A Corrosion Allowance Inch o.o4
Min. Design Metal Temp. *F 32 A Hydrostatic Test Pressure *psig

Dangerous Waste Permit Affecting Yes L__\_ _I

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head 58 688 (N08367) See Drawing Primary
Shell S 688 (N08367) See Drawing Primary
Bottom Head 58 688 (N08367) See Drawing Primary
Support SA 240 304 (Note 2) See Drawing N/A
Jacket/Colis/Half-Pipe Jacket N/A N/A N/A
Internals SO 688/50 462/S 690 (N08367) See Drawing N/A
Pipe s 690 or 5H 675 (N05367) See Drawing Primary
Forgings/ Bar stock SE 564 or S8 366 (N08367) See Drawing N/A
Gaskets EPDM N/A N/A
Bolting See drawing N/A N/A A

10" diameter pipe can be procured as SB688-86 with dimensional specifications in accordance with SA358-83 per 24590-WTP-SDDR-M-05-00446.

Miscellaneous Data
Orientation Vertical Support Type Sk/rt
Insulation Function None Insulation Material None
Insulation Thickness (inch) None Intemal Finish Welds descaled as lafd

External Finish Welds des"aled as lald

DATA SHEET #: 24590-HLW-MVD-HOP-00007, Rev 5

Quality Level Q (Note 6)

PLANT ITEM No.

24590-HLW-MV-HOP-HEME-00001

SSU IESY (ASS); 24590-HLW-MV-HOP-
MWurW- Ir N EME-00002 (A&H)

I

Sheet 1 of 3



PLANT ITEM No.

MECHANICAL DATA SHEET: HEME I24590-HLW-MV-HOP-HEME-00001
(ASS); 24590-HLW-MV-HOP-

___ HEME-00002 (A&0)

Remarks
To be determined by the vendor.

Note 1: Deleted.
Note 2: SA 240 304 stainless steel material shall have carbon content of 0.030% maximum. Non-welded Items are
excluded from this requirement.
Note 3: PUREX nozzles are excluded from the scope of ASME Code Section VIII, Division f in accordance with paragraph
U-I (0)(1).
Note 4: Piping systems connected to the 55 will meet leakage requirements per ASME 531.3 paragraph 319.1.1(b).
Note 5: Deleted.
Note 6: Vessel to be designed and fabricated to L-2 requirements defined in 24590-WTP-3PS-MV00-T0001.
Note 7: Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954
(AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to Its AEA
authority. DOE asserts, that pursuant to the AEA, It has sole and exclusive responsibility and authority to regulate source,
special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on radionucildes
Is provided for process description purposes only.
Note 5: Renumbered Note 8 In Rev. 4 to describe changes, deleted reference to process data sheets, added calculation
numbers, added dangerous waste affecting block, provided references for Notes 9 & 10, added revision triangle to
footnote for Materials of Construction, added reference for vendor submittal affected by 24590-WTP-SDDR-PROC-05-00235,
and updated reference for safety function on EQ data sheet.

*Note 9: The nozzle loads for NOf and N02 are as follows per 24590-WTP-SDDR-PROC-05-00235 and included in vendor
submittal 24590-QL-POA-MVOO-00005-04-00005:
Jumper , Load Type Forces Moments
Pipe Size Fx (Ib) Fy (ib) Fz (ib) Mx (ft -ib) My (ft-lb) Mz (ft-lb)

Weight 361 578 361 2210 1380 1380
NOI & Seismic 513 656 1109 2655 1932 1626
N02 Thermal § 519 622 859 2540 2180 1540

200 0F
Thermal @ 186 166 250 915 788 554
117 OF I

* Note 10: Use the following nozzle loads in lieu of the nozzle loads specified in 24590-WTP-3PS-MV00-T000 per CCN
172654 (see 24590-WTP-3PS-MV00-TOO01 for axis orientation):

Minimum Nozzle Forces and Moments Due to HLW Jumpers at Jumper Connection (CCN172654):
Jumper Load Type Forces Moments
Pipe Size Fx (lb) Fy (Ib) Fz (Ib) Mx (ft -ib) My (ft-lb) Mz (ft-lb)

Weight 30 150 30 100 20 100
2 in Seismic 100 140 100 225 200 225

Thermal 200 80 200 250 200 250

Equipment Cyclic Data Sheet
Plant Item Number: 24590-ILW-M -HOP-HEME-00001 (A&B); 24590-iLW-MV-HOP-HEME-00002 (A&B)

Component Description Vessel

The information below is rovisional and envelopes operational duty for fatigue assessment. It Is not to be used as operational data.
Materials of Construction S 685 N08367 (6% Mo alloy)

Design Life (40 Years

DATA SHEET #: 24590-HLW-MVD-HOP-00007, Rev 5Shoot 2 of 3



Component Function and The HEME is a semi-passive device designed for removal of radioactive mists and dissolved
Life Cycle Description solids from the melter offgas. Removal is accomplished by flowing the offgas through a glass

fiber filter bed. The operation is basically steady state with the exception of routine
maintenance periods. Routine maintenance would be the change out of a Melter. This is
expected to occur every 5 years. During the change out the HEME's would be isolated and
allowed to remain at ambient temperature (59 - 113 0 F). Cyclic data included herein is more
conservative and bounding than data included in 24590-HLW-MVC-30-00001.

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 15 0 No known mechanism to pressurize

Operating Pressure psig -4 0 50 Maximum pressure excursion in 5 years (isolating
and opening up vessel)

Operating *F 70 200 50 Maximum temperature excursions in 5 years
Temperature (switch over to bypass line). Normal operating

temperature is 117 "F.
Contents Specific Gravity I 10 Maximum fill and drain events in 5 years.

Contents Level inch 0 169 20

Localized Features Temperature Range ("F) Number of Cycles / Comment

N/A

Notes
e Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for

commissioning duty unless otherwise noted.
The total volume is approximate and does not account for manufacturing tolerances, nozzles, and displacement of
internals.

Safety Screening/Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS Signature below Yes X No

Approval
Rev Description System Engr Vessel Engr Checked E&NS Approved Date

0 Issued for Purchase M.S. M.A. W.D. N/A W.E. 4/18/03
C.S. M.H.

I Issued for Purchase R. Peters M. Arampalam M. Studd N/A J. Pullen 4/1/04

2 Issued for Purchase; R. Peters M. Arampalam R. Casassa N/A J. Pullen 6/24/05
Incorporates 24590-WTP-
SDDR-PROC-05-00316

3 Issued for Purchase; added M. O'Neil R. Peters S. Jain C. Meng J. Julyk 1/29/08
EEQ data, DWP affecting,
NDE requirements

4 Addedjumper loads for 2" M. O'Neil R. Peters M. Seed C. Meng J. Julyk 6/16/08
diameter nozzles, Notes 7 £ 5
and incorporated SDDR
24590-WTP-SDDR-PROC-05-
00235

5 See Note 5. A. Coulam R. Peters M. Seed C. Meng J. Ju k

____ ____ PCftkM5 w. 44

DATA SHEET #: 24590-HLW-MVD-HOP-00007, Rev 5

K
PLANT ITEM No.

24590-HLW-MV-HOP-HEME-00001
(AAB); 24590-HLW-MV-HOP-

HEME-00002 (A &0)

Sheet 3 of 3
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Page I of 5
24590-HLW-MVD-HOP-00007 Rev 5

RIVER PROTECTION PROJECT - WASTE TREATMENT PLANT

EQUIPMENT QUALIFICATION DATA SHEET

FOR

HLW High Efficiency Mist Eliminators (HEMEs)

Attachment 1



EQUIPMENT QUALIFICATION Page 2 of 5
DATA SHEET (from 24590-HLW-UOD- 24590-HLW-MVD-HOP-

W16T-00001 Rev. 0 and as noted) 00007 Rev 5

Equipment Identification
24590-HLW-MV-HOP-HEME-00001 (A&B);

Tag Numbers 24590-HLW-MV-HOP-HEME-00002 (A&B) Safety E SC [ SDC 0 SS

Manufacturer GE-Hitachi Classification Fl SDS E RRC E APC

Model N/A

The High Efficiency Mist Eliminators (HEMEs)
are particulate removal filters located at column Seismic l SC-I El SC-II

Description lines J - 9 and J - 14 at El. 0' - 0". Category 0 si El

The HEME is safety significant for confinement only (24590-WTP-PSAR-

Safety ------------------- ~

Function(s) ESH-01-002-04 Rev. 4, page 4.4-7).

Seismic Safety Function 0 Yes E No Maintenance Accessible 0 Yes 0 No

Operability Requirements (DBE): E During DBE E After DBE 0 None

Passive Mechanical 0 Active Mechanical El Electrical

Equipment Environmental Qualification (EEQ)
(EEQ data is bounding for HEMEs located in Melter Cave No. 1 (Room No. H-0 117)

and Melter Cave No. 2 (Room No. H-0106))

Environmen0t Mild El Harsh 0 Accessible El Inaccessible D Es L ther

Parameter Specified Design Report Number WTP Document Number
(BUYER) (SELLER) (SELLER) (BUYER)

Normal (Design Life)

245 90-QL-POA- 24590-WTP-DB-ENG-0 1-001
Normal High Temperature (oF) 113 200 MV00-00005-04- Rev. 01

00006 Rev. OOD

24590-QL-POA- 24590-WTP-DB-ENG-0 1-001
Normal Low Temperature (F) 59 32 MVO0-00005-04- Rev. 01T

00006 Rev. OOD
Normal High Relative Humidity 100 N/A N/A Note 1
(%RH)
Normal Low Relative Humidity 5 N/A N/A Note 1
(%RH)
Normal High Pressure (in - w.c.)" 24590-QL-POA- 24590-WTP-DB-ENG-01-001

5 0 415.2 MVOO-00005-04- Rev. 01I
00006 Rev. OOD

Normal Low Pressure (in - w.c.) 24590-QL-POA- 24590-WTP-DB-ENG-01-001
5 -1.4 FV MVOO-00005-04- Rev. 011

00006 Rev._ __ _Rev._0DI



EQUIPMENT QUALIFICATION 24590-H -M D-HOP-

DATA SHEET 00007 Rev 5

Equipment Environmental Qualification (EEQ) (cont.)

Parameter Specified Design Report Number WTP Document Number
(BUYER) (SELLER) (SELLER) (BUYER)

2X the dose rate at 20 ft. in
Normal Radiation Dose Rate Note 4 4.54E+04 N/A Table 7-5 of 24590-HLW-
(mRad/hr) ZOC-30-00011 Rev. C since

there are two vessels.

Vibration Magnitude (g) N/A N/A N/A N/A

Vibration Frequency (Hz) N/A N/A N/A N/A

Abnormal

24590-QL-POA- 24590-HLW-MAE-C5V-
Abnormal High Temperature (OF) 170 200 MVOO-00005-04- 00001 Rev. N/A

00006 Rev. OOD

24590-QL-POA- 24590-HLW-MAE-C5V-
Abnormal Low Temperature (*F) 40 32 MVOO-00005-04- 00001 Rev. N/A

00006 Rev. 00D

Duration Temperature (hr/yr) 8 Note 5 N/A 24590-HLW-ZOC-30-00016
Rev. OOBU

Abnormal High Relative Humidity 100 N/A N/A 24590-HLW-MAE-C5V-
(%RH) 00001 Rev. N/A

Abnormal Low Relative Humidity 2 N/A N/A 24590-HLW-MAE-C5V-
(%RH) 00001 Rev. N/A

Duration Relative Humidity (hr/yr) 438 N/A N/A 24590-HLW-ZC-30-00016

Abnormal High Pressure (in - 24590-QL-POA- 24590-HLW-MAE-C5V-
w.c.) 8  4 415.2 MVOO-00005-04- 00001 Rev. N/A

00006 Rev. OOD 00001 _Rev._N/A

Abnormal Low Pressure (in - 24590-QL-POA- 24590-HLW-MAE-C5V-w.C.) -6.7 FV MVOO-00005-04- 00001 Rev. N/A
00006 Rev. OOD

Duration Pressure (hr) N/A Note 6 N/A N/A

2X the dose rate at 20 ft. in
Abnormal Radiation Dose Rate Note 4 4.54E+04 N/A Table 7-5 of 24590-HLW-
(mRad/hr) ZOC-30-00011 Rev. C since

there are two vessels.

Duration Radiation Dose Rate (yr) Note 4 40 N/A 2 90-HLW-MVD-HOP-

24590-WTP-SRD-ESH-01-
Fire Sprinkler Exposure Note 2 N/A N/A 001-02 Rev. 04K
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Design Basis Events (DBE)

24590-QL-POA- 24590-HLW-MAE-C5V-00001 Rev.
DBE High Temperature ('F) 165 200 MVOO-00005- 2-R

04-00006 Rev.

24590-QL-POA- 24590-HLW-MAE-C5V-0001 Rev.
DBE Low Temperature ('17) 40 32 MYOO-00005- N/

04-00006 Rev.

Duration Temperature (hr) 1,000 Note 5 N/A 24590-SE-ENS-07-0113 Rev. 0

DBE High Relative Humidity 24590-HLW-MAE-C5V-00001 Rev.
(RH)100 N/A N/A N/A
DBE Low Relative Humidity 2 N/A N/A 24590-HLW-MAE-C5V-00001 Rev.
(%RH) N/A

Duration Relative Humidity (hr) 1,000 N/A N/A 24590-SE-ENS-07-0113 Rev. 0

DBE High Pressure (in - w.c.)8 A 24590-QL-POA-
4 45 MVOO-00005- 24590-HLW-MAE-C5V-00001 Rev.
4 415.2 04-00006 Rev. N/A

OOD
DBE Low Pressure (in - w.c.)' 24590-QL-POA-

_6.7 FV MV00-00005- 24590-HLW-MAE-C5V-00001 Rev.
04-00006 Rev. N/A
OOD

Duration Pressure (hr) 1,000 Note 6 N/A 24590-SE-ENS-07-0113 Rev. 0

DBE Duration Radiation Dose 2X the dose rate at 20 ft. in Table 7-5

Rate (mR/hr) Note 4 4.54E+04 N/A of 24590-HLW-ZOC-30-00011 Rev.
C since there are two vessels.

Submergence Depth (ft) 1.8 N/A N/A 24590-HLW-MOC-30-00023 Rev. A

Spray Exposure Note 3 N/A N/A N/A

Chemical Exposure Details

Chemicals and o Nitric line used for maintenance only and normally inactive.
Concentration o HEMEs unaffected by glass formers since they are 20 ft. from feed vessel.

Interfaces (Electrical)
Power Supply Voltage (VAC, VDC) N/A

Power Supply Frequency (Hz) N/A

Power Connection Method N/A

1/0 Signals to/from Equipment N/A

1/0 Connection Method N/A

Interfaces (Mechanical)
Mounting Configuration (orientation) N/A
Mounting Method (bolts, welds, etc.) Anchor bolts.

Auxiliary Devices N/A

M40
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Equipment Seismic Qualification (ESQ)

Parameter Title Version Reference Remarks

WTP Seismic Design Engineering Specification for Rev. 2 24590-WTP-3PS-
Specification Seismic Qualification Criteria for MVOO-T0002

(BUYER) Pressure Vessels

-. . Structural Design Loads for Rev. 2 24590-WTP-3PS-

Load (BUYER) Seismic Category III & IV FBOI-TOO01
Equipment & Tanks

W. . l= -37415 lbs. (max. down) N/A 24590-QL-POA- See p. 22.
Design Seismic Load = +1344 lbs. (max. up) MVOO-00005-06-01

(SELLER) Mtippg (total) = 3.722 x 106 in.-lbs Rev. OOE

Qualification Method Uniform Building Code UBC-97 N/A

(SELLER)

Qualification Report 1.) HEME Pressure Vessel 1.) Rev. OOC 1.) 24590-QL-POA-
Number (SELLER) Seismic Data Report 2.) Rev. OOE MVOO-00005-04-02

2.) Structural Integrity Calculation 2.) 24590-QL-POA-
for HEME Mounting Base MVOO-00005-06-01

Notes and Additional Information
Note 1: Normal relative humidity not controlled.
Note 2: App. K. Automatic fire suppression not required.
Note 3: There is no spray source present normally.
Note 4: The vessel components and fiberglass media must be compatible with the dose rate. The EPDM gaskets may
be replaced as needed on a maintenance plan basis.
Note 5: The temperature duration for the abnormal temperature is bounded by the vessel design temperature (200'F).
Note 6: The pressure duration for the abnormal pressure is bounded by the vessel design pressure (415.2 in-wc).
Note 7: BNI (BUYER) shall perform Equipment Environmental Qualification in accordance with

24590-WTP-DC-ENG-06-001, Design Criteria for Equipment Seismic and Environmental Qualification.
Note 8: Where pressure is given in inches of water column (in.-w.c.) in the source document, it is generally assumed 5

that this is in reference to atmospheric pressure and is therefore equivalent to inches of water gage (in.-w.g.).

a

l
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Part III, Operating Unit Group 10-10.7-1

6/2009 WA7890008967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10- Appendix 10.7

High Level Waste Building
Specifications

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
24590-HLW-3PS-AEOO-TP001, Rev 0 Engineering Specification for HLW Melters

24590-HLW-3PS-MBTO-TPOO1, Rev 2 Engineering Specification for Silver
Mordenite Column Design and Fabrication

24590-HLW-3PS-MEEO-TPOOI, Rev I Engineering Specification for HEPA Filter
Preheaters
Engineering Specification for Vessel

24590-HLW-3PS-MPC-TPOO9, Rev 1 Mounted Vertical Transfer Pumps

Export Controlled Information

24590-HLW-3PS-MQRO-TPO02, Rev 2 Engineering Specification for HLW System
HDH Canister Rinse Bogie

24590-QL-HC4-WOOO-0001 1-04-00266, HLW ADS Pump Procurement Specification
Rev OOB
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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1. SCOPE

1. 1. Project Description and Location

The River Protection Project-Waste Treatment Plant (RPP-WTP) is a facility located on
the Department of Energy's Hanford Reservation in southeast Washington State. The
facility's purpose is to vitrify radioactive tank waste for permanent disposal.

1.2. Equipment, Material, and Services Required

1.2.1. The purpose of this specification is to provide information for the Vendor to
fabricate the Air Displacement Slurry (ADS) pump for the HLW melter feed
system. This specification, used along with the attached design drawings, will
provide all necessary information for the vendor to procure all required
materials, fabricate parts and provide assemblies. Guidance will be given for
non-vendor specific materials such as fasteners and piping.

1.2.2. The Vendor is not responsible for the design of these components.

1.2.3. This specification covers the supply of materials for fabrication, inspection,
assembly, disassembly, packing, and delivery to the site.

1.2.4. The Vendor shall be responsible to perform all activities necessary to provide a
complete product as specified herein and in the design drawings. If any
information contained on the drawings or other contractual documents conflicts
with the information contained in this specification, then it must be resolved
with the Buyer in writing before commencing work.

1.2.5. The quantity of assemblies shall be identified on the purchase order.

1.2.6. The vendor may subcontract any portion of the fabrication, manufacturing, or
inspections provided it meets the quality assurance requirements of this
specification.

1.2.7. The Vendor shall provide any special tools required for assembly, disassembly
and reassembly of the components. The latest revision of the drawings shall be
listed and controlled by the Buyer documents.

1.3. Work by Others

Vendor's responsibility will terminate with shipment of the assemblies, unless
otherwise specified.
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1.4. Definitions

HLW Melter
Vitrification

Buyer
Vendor
ADS

2. REFERENCES

High Level Waste Melter
The process ofjoining a waste stream with glass formers at high
temperature to produce a stable waste form.
Bechtel National, Inc.
Company selected by Buyer to fabricate the HLW ADS Pump.
Air Displacement Slurry

2.1. Codes

The items covered by this specification shall be fabricated in accordance with this
specification, the codes and standards listed below and the drawings. The applicable
edition of each code and standard shall be the edition in effect at the time of contract.
Vendor shall submit a list of codes and standards including year of edition four weeks
after contract award.

2.1.1. ASME Boiler and Pressure Vessel Code, Section V, Nondestructive
Examination.

2.1.2. ASME Boiler and Pressure Vessel Code, Section VIII, Design & Fabrication of
Pressure Vessels.

2.1.3. ASME Boiler and Pressure Vessel Code, Section IX, Qualification Standard For
Welding and Brazing Procedures, Welders, Brazers, and Welding and Brazing
Operators.

2.1.4. ASME B31.3-1996, Process Piping.

2.2. Industry Standards

2.2.1. SSPC-SP NO. 10 NACE NO.2, Joint Surface Preparation Standard Near-White
Blast Cleaning.

2.2.2. ANSI/ASME B46.1, Surface Texture.

2.2.3. ANSI/ASME Y14.5M

2.2.4. ASNT SMT-TC-lA

2.2.5. AWS A2.4, Symbols for Welding and Nondestructive Testing.
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2.2.6. AWS A3.0, Standard Welding Terms and Definitions.

2.2.7. ASTM A-380, Standard Practice for Cleaning, Descaling, and Passivation of
Stainless Steel Parts, Equipment, and Systems.

2.2.8. AWS D1.6, Structural Welding Code, Stainless Steel, 1999.

2.3. Engineering Standards

N/A

2.4. Reference Documents/Drawings

2.4.1. 24590-WTP-3PS-NWOO-T0002, Chemical Requirements for Materials Used in
Contact with Austenitic Stainless Steel and Nickel-Base Alloys

3. DESIGN REQUIREMENTS
N/A

4. MATERIALS

4.1. Construction

4.1.1. All materials shall be as specified on the relevant drawings and shall be
provided by the vendor. Any proposed substitutes or concessions shall be
agreed to by the Buyer prior to procurement or incorporation into the work.
Materials shall be standard products of established manufacturers who have
produced the type specified.

4.1.2. If no references are made in the drawings, provide all materials to complete the
work.

4.1.3. All materials provided by the Vendor shall be new and free of defects or
mechanical damage.

4.1.4. The Vendor shall submit Certified Material Test Reports (CMTRs) for all base
metals and filler materials, and shall certify that the test results and materials
conform to the applicable specification.

4.1.5. Traceability must be maintained to assure material compatibility.
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4.1.6. The Vendor shall submit Certificates of Compliance (COC) certifying that the
materials conform to the applicable specification.

4.1.7. The Vendor shall submit shop detail drawings for review and approval,

4.1.8. Stainless steel and similar corrosion resistance materials not suitable for
standard thermal cutting means may be cut by plasma arc, water jet, laser,
mechanical, or equivalent methods. All flame cut and rough edges shall be
dressed by grinding or other mechanical methods to remove oxidized materials,
burrs, scale, and other impurities that could affect weld quality or subsequent
manufacturing operations and/or painting. Stainless steel tooling shall be new
or not have been used on carbon steel.

4.1.9. The limits of size and form, including surface texture requirements, of mill
stock material (plate, sheet, pipe, tube, etc.) shall, either directly or indirectly, be
in accordance with the national standards identified on the drawings. Where
stock materials are specified without condition, finish, or temper, the Vendor
shall select a commercial grade that is readily available.

4.2. Prohibited Materials

4.2.1. Materials use in contact with Austenitic stainless steel and nickel-based alloys
shall meet the requirements of 24590-WTP-3PS-NWOO-T0002, Ref. 2.4.1.

4.3. Special Requirements

N/A

4.4. Storage of Special Materials Prior to Work

4.4.1. The Vendor shall handle and store materials indoors in a locked controlled area
to prevent misappropriation and damage or deterioration of the materials. The
Vendor shall protect shipping tags and other identifying objects on delivered
material for establishing identification and traceability. Heat numbers removed
by cutting material shall be transferred to the unused material to maintain
traceability.

5. FABRICATION

5.1. Welding

5.1.1. The Vendor shall identify each weld with a unique weld number, providing the
following information. In addition the Vendor shall provide weld map format
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for Buyer approval. A system of control such as "weld travelers" or packages
shall be established by the Vendor to control welding activities.

* Purchase Order number

* Weld number

* Welder's name

* Filler metal heat number

* Weld and NDE symbols

* Applicable weld procedure

* Applicable weld inspection procedure(s)

5.1.2. Weld inspection to include:

* Inspector's name

* Accept/Reject statement

* Non-conforming conditions, if any

* Date of Inspection

5.1.3. Welders, Welding Procedure Specifications (WPS) and Procedure Qualification
Records (PQR), Qualification of Base Metal, Welding, Inspection, and
Inspection Personnel shall be in accordance with AWS D1.6 or ASME BPVC,
Section IX. The Vendor shall submit Welding Procedure Specifications and
Procedure Qualification Records for Buyer approval.

5.1.4. The Vendor shall be responsible for all welds meeting the requirements of the
applicable code, including proper filler metal selection.

5.1.4.1. All structural welds shall be in accordance with AWS D1.6.

5.1.4.2. All pipe welds shall be in accordance with ASME B31.3.

5.1.5. The Vendor shall also have available for review Welder Qualification Records
for all welders who will perform welding.

5.1.6. The Vendor shall maintain a record of welds employed at each weld joint, the
filler metal heat number and applicable WPS utilized on a weld map, and
include in Vendor's data package.
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5.1.7. The Vendor shall be responsible for conducting the examination and tests
required to qualify the performance of the welders and welding operations and

procedures. Welding machines and welding operators shall be currently
certified before welding.

5.1.8. Vendor shall use controlled welding techniques to meet final product
dimensions and tolerances as provided in the drawings.

5.1.9. Welders shall be requalified when the Buyer determines their work does not
meet the performance qualification requirements. Requalification tests shall be
the Vendor's responsibility. Welders failing a requalification test shall be
removed from work under this specification.

5.1.10. Weld joint symbols shall be interpreted in accordance with AWS A2.4 and
AWS A3.0.

5.1.11. Temporary tack-welded attachments: All areas of material where temporary
welded attachments have been removed shall be repaired with weld overlay,
ground flush, and penetrant inspected to the same acceptance criteria as for VT
on welds.

5.2 Assembly

5.2.1. The Vendor shall submit the fabrication plan for Buyer approval. As a minimum
the Vendor's fabrication plan shall include the following information.

* Purchase order number

* Sequence of Operation

* Fabrication Techniques

* In-process Inspection

* Handling Techniques

5.2.2. A suggested assembly procedure has been provided as Attachment 1 that has
been used to fabricate previous ADS pumps. The Vendor should use this as a
basis for the fabrication plan listed in 5.2.1 above.

5.2.3. The Vendor shall inform the Buyer if any aspect of the drawing or specification
content is incorrect, or if the application could have an adverse effect on ADS
pump life or reliability.

5.2.4. Controls are to be exercised during all stages of fabrication to minimize
exposure of stainless steel to contaminants and in particular any chlorides that
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might cause stress-corrosive cracking. Chloride and halide bearing compounds
shall be avoided, however, if used, they must be completely removed by
thorough cleaning. Furnace atmosphere for open heating should be slightly
reducing to prevent excessive oxidation of material.

5.2.5. All materials used shall be assembled in a clean condition and provisions to
maintain this condition shall be outlined as a part of the fabrication plan.

5.2.6. The Vendor shall assemble components of the ADS pump at the vendor's
facility. The Vendor shall ship the components to the Hanfor'd site in approved
shipping containers.

5.2.7. When equipment must be disassembled into multiple pieces for shipment, the
components shall be initially assembled at the Vendor's shop to ensure
compatibility. As many components as possible should be fit checked at the
Vendor's location first to assure that potential interference and fit up problems
are resolved prior to shipment. All items that have been disassembled for
shipment should be clearly labeled and tagged.

5.2.8. Where sub-assemblies erected at the shop have to be dismantled for transport to
site, then the fasteners holding them together shall be inspected. Fasteners
exhibiting distortion, galling, permanent set, or other damage shall, at the
discretion of the Buyer, be replaced.

5.2.9. Fasteners shall be tightened in accordance with the torque values in the
following table titled "Schedule of Un-Lubricated Bolt Torque" unless
otherwise stated on the drawings. ACME nuts and studs shall be lubricated with
Bostik Pure Nickel Never-Seez*, Nuclear Grade unless otherwise approved by
the Buyer. Torque values for this application are per the drawing requirement.
Anti galling compound shall be applied to mating stainless steel threads prior to
assembly.
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Schedule of Un-Lubricated Bolt Torque

Size Thds/In Tensile Stress Area 50% Yield Load Torque (ft-lbs)
(in2) (lbs.)

V 20 UNC 0.0318 1288 5

3/8 16 UNC 0.0775 3137 20

2 13 UNC 0.1418 5744 48
5/8 11 UNC 0.2259 9148 95

Y 10 UNC 0.3343 13539 169

1 8 UNC 0.6054 24520 409
1-1/8 7 UNC 0.7629 30897 579

1-1/4 7 UNC 0.9686 39229 817

Yield Stren th 81000 PSI, Nut Factor - 0.2

Size Thds/In Tensile Stress Area 50% Yield Load Torque (ft-lbs)

(in2) (lbs.)

20 UNC 0.0318 477 2
3/8 16 UNC 0.0775 1162 7

2 13 UNC 0.1418 2127 18
5/8 11 UNC 0.2259 3388 35

/4 10 UNC 0.3343 5014 63
1 8 UNC 0.6054 9082 151

1-1/8 7 UNC 0.7629 11443 215
1-1/4 7 UNC 0.9686 14529 303

Yield Stren th 30000 PSI, Nut Factor -0.2

Size Thds/In Tensile Stress Area 50% Yield Load Torque (ft-lbs)
(in2) (lbs.)

20 UNC 0.0318 2385 10
3/8 16 UNC 0.0775 5809 36
V2  13 UNC 0. 1418 10637 89

5/8 11 UNC 0.2259 16942 176
3 10 UNC 0.3343 25072 313
1 8 UNC 0.6054 45408 757

1-1/8 7 UNC 0.7629 57216 1073
1-1/4 7 UNC 0.9686 72646 1513

Yield Strength 150000 PSI, Nut Factor -0.2
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5.3. Fabrication Hold Points

5.3.1. The Vendor shall provide necessary access to facilities, equipment, records, and
personnel to allow performance of required Buyer verifications/inspections.
Accomplishment of Buyer source verifications/inspections does not indicate
Buyer's final acceptance of the supplied item.

5.4. Heat Treatment

5.4.1 L. The Vendor shall develop and implement a procedure for heat treatment.

5.4.2. The following components listed in WTP-M-23502 shall be heat treated either
before or after machining to meet condition H900 in accordance with ASTM
A-564:

5.4.2.1. Item 12, nipple

5.4.2.2. Iteml4, poppet

5.4.2.3. Item 21, rocker arm

5.4.2.4. Item 22, pivot pin

5.4.2.5. Item 23, lift rod pin

5.4.2.6. Item 33, housing

5.4.2.7. Item 36, lift rod assembly comprising of upper (Item 35) and lower lift
rods (Item 11)

5.4.3. The following components listed in WTP-M-23502 also shall be heat-treated.

5.4.3.1. Item 15, actuator magnet target

5.4.3.2. Item 20, lift rod magnet target

5.4.4. The heat treatment process shall include annealing in a wet hydrogen
atmosphere at a temperature of 1,550 to 1,600 degrees Fahrenheit for two to
four hours and cooled at a rate of 100 to 200 degrees Fahrenheit per hour down
to 1,000 degrees Fahrenheit and any rate thereafter.
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5.4.5. The Vendor shall maintain heat treatment reports and furnace charts. These
shall include the procedure used for heat treatment and annealing, serial
numbers of the temperature measuring devices used to control temperature, and
the name of the person responsible for heat treatment and annealing.

5.4.6. The Vendor shall include the heat treatment reports and furnace charts in the
documentation package.

5.5. Other Processes

5.5.1. Handling, Cleaning and Maintaining Cleanliness:

5.5.1.1. The Vendor shall submit the procedures for handling, cleaning, and
maintaining cleanliness throughout the entire course of this project.
Methods and precautions presented in ASTM A380 shall be followed
as applicable.

5.5.1.2. Surfaces of each component and its appurtenances shall be visually
examined for cleanliness in accordance with ASTM A380, Paragraph
7.2.1. Surfaces not readily accessible to visual examination may be
examined by other methods provided in Paragraph 7.2 of ASTM A380
subject to Buyer approval.

5.5.2. Painting:

5.5.2.1. The Vendor shall prepare a painting and inspection procedure for
Buyer review.

5.5.2.2. Surfaces shall be prepared for coating in accordance with SSPC-SP-10
and the coating manufacturer's recommendations.

5.5.2.3. Surface finish shall be inspected prior to painting to assure compliance
with SSPC-SP-10.

5.5.3. Jigs, Fixtures and Special Tools:

5.5.3.1. Any special tools, jigs, fixtures, tapes, patterns, and tooling prepared
for fabrication of the components per this procurement specification
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for guaranteeing interchangeability or facilitating quantity production
shall become the property of the Buyer.

5.5.3.2. For certifications, implement provisions to ensure that all components
used or supplied are not counterfeit or of other suspect origin.

5.5.3.3. Materials and forms of fasteners shall comply with drawings. Any
substitutes shall be agreed upon with the Buyer prior to use.

5.5.4. Pipe Thread Sealant:

5.5.4.1. The Vendor shall submit the proposed pipe thread sealant, activator (if
necessary) and the applicable Material Safety Data Sheet (MSDS) for
each, to the Buyer for review prior to procuring materials.

5.5.4.2. Pipe thread sealant shall be as specified on drawing.

5.5.4.3. The Vendor shall be responsible for submitting materials with
properties that meet or exceed those specified. The Vendor shall be
responsible for using compatible systems and application methods that
are appropriate for the intended service.

5.5.4.4. Pipe thread sealant shall be used as required during assembly of parts
in accordance with manufacturer-recommended instructions.

5.5.4.5. All parts to be bonded shall be visually examined for cleanliness in
accordance with approved procedures. A report of the inspection
results shall be included in the documentation package.

5.5.4.6. Confirm compatibility of sealant with parts to be bonded.

5.5.4.7. If aqueous washing systems are used to clean the surfaces before
bonding, check for compatibility of washing solution with the
adhesive.

5.5.4.8. A determination shall be made as to whether the parts to be bonded
are made from an active or an inactive material.

5.5.4.9. Specific pipe thread sealants will react faster with active metals while
inactive metals will require the use of an activator.
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5.5.4.10. If metal is unknown, use activator. See pipe thread sealant
manufacturer technical data sheet for list of active and inactive metals.

5.5.4.11. Apply sealant to threads of parts to be bonded following directions for
use listed in pipe thread sealant technical data sheet.

6. TESTS AND INSPECTIONS

6.1. General Requirements:

6.1.1. Buyer's representative shall-have reasonable access to Vendor's fabrication
facilities during normal working hours for source inspection, audit, or
surveillance to verify conformance to the specified requirements.

6.2. Personnel Qualifications

6.2.1. Test and inspection personnel qualifications shall be in accordance with
National Standards as shown herein.

6.2.2. NDE Personnel Certification: Nondestructive Examination (NDE) personnel
performing leak testing and liquid penetrate testing operations shall be certified
per the requirements of ASNT SNT-TC- 1 A. All test reports shall be signed by
personnel holding either Level II or Level III certifications that either
performed, or witnessed the test. A copy of the individual's current
certification(s) shall be provided.

6.3. Non-Destructive Examinations

6.3.1. Visual testing (VT): All welds will be visually inspected to check for absence
of cracks, fissures and other surface defects. The Vendor shall submit a VT test
procedure for review and approval.

6.3.2. Liquid penetrant testing (PT): Liquid penetrant examination shall be performed
on welds as specified in the design drawings and in accordance with ASME
BPVC, Section V and accepted to criteria of ASME BPVC, Section VIII,
Appendix 8. The Vendor shall submit a PT test procedure for review and
approval.
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6.4. Shop Tests

6.4.1. The Vendor shall conduct tests in accordance with written procedures approved
by the Buyer.

6.4.2. Established (standard/commercial manufacture) items such as fasteners and
actuators shall be inspected and tested against manufacturers specifications and
industry standards. It shall be supplied with a Certificate of Conformance or
test or type certification, unless specified otherwise on drawings or in
accompanying contractual documentation.

6.4.3. Prior to acceptance, equipment shall be inspected for leaks of Lubricant and
shall be rectified at source.

6.4.4. Hydrostatic Test

The 3/4" and 1/2" pipes including the 6" pipe chamber shall be hydrostatically
tested to 225 psi per ASME B31.3-1996, Process Piping (Reference 2.1.4). This
can be accomplished by following the steps for hydrostatic test in Attachment 1.

6.4.5. Leak Test

The pump chamber and poppet seat shall be pressure leak tested with the poppet
in the lower most position. The test medium shall be potable water and shall be
supplied through the quick connect fitting (item 36 on WTP-M-23500) to
pressurize the chamber. Pressure shall be 35 to 40 psig and held for a minimum
of 10 minutes. Repeat the test 3 times and average the leak rate. The
acceptable leak rate shall be less than 2 gal/hr. If the leak rate is in excess of
this value the vendor shall consult with Buyer to determine if there is a design
or a manufacturing problem that needs correction.

6.4.6. Functional Test

Functionally test the pump actuator assembly by activating the mechanism by
hand. All moving parts of the pump and actuator shall work smoothly without
binding.

6.4.7. Pump Vertical Balance While Suspended

While suspended vertically by two lift trunnions, the pump shall hang vertically
within 5 degree as measured from the side of the upper tube assembly. The
reference location of the lift trunnions is shown on WTP-M-23500, sht. 2 and is
the best estimate of the required location. The vendor shall verify the 5-degree
requirement and position the trunnions as required prior to final welding of the
trunnions. Refer to note 21 on WTP-M-23500.

6.4.8. Vent Valve Vertical Balance While Suspended
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After completion of assembly, position the hoses and balance per notes 16 and
20 on WTP-M-23508.

6.4.9. Actuator Vertical Balance While Suspended

After completion of assembly, position the hoses and balance per notes 16 and
17 on WTP-M-23504.

6.4.10. Load Test of Lifting Bails

All lifting bails and trunnions shall be load tested to 125% of the respective
component's assembled weight. The bail and connecting hardware shall show
no signs of plastic deformation.

6.5. Site Tests

N/A

6.6. Interpretation of Requirements/Tolerances and Acceptance Criteria

6.6.1. Unless otherwise specifically stated in the detailed drawings, manufacturing and
fabrication tolerances for all equipment, accessories, and components shall
conform to ASME/ANSI Y14.5M.

6.6.2. Thickness tolerances shall conform to the requirements of the referenced
commercial standard. In the absence of such criteria, allowable thickness shall
be plus .010 inches, minus .005 inches or as defined on the drawings.

6.6.3. Finishes, thread classes, and edge provisions:

6.6.3.1. Unless otherwise noted, all machined surfaces shall be 125 rms or
finer in accordance with ASME/ANSI B46. 1.

6.6.3.2. Sharp edges and burrs shall be removed from all components,
including manufactured assemblies.

6.6.3.3. Internal machined UNC threads shall be class 2B, unless otherwise
noted.

6.6.3.4. External machined UNC threads shall be class 2A, unless otherwise
noted.

6.6.3.5. All machined thread surface finishes shall be 63 or finer in accordance
with ANSI B46. 1. Burrs shall be removed from the threads.
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6.6.4. Fabricated Components

6.6.4.1. Thickness tolerances shall conform to the requirements of the
referenced commercial standard applicable to the material being
fabricated. When plate thickness is specified herein or in the detailed
drawings, it shall be considered to mean minimum thickness.

6.7. Equipment Data Package

On completion of fabrication the Seller shall assemble an equipment data package,
which consists of all quality verification documents including but not limited to:

" Welding qualifications verification reports.
" Major repair verification reports (as required).
" Cleaning and coating verification reports.
" Heat-treating reports.
* Material test reports.
" Material certificates of compliance.
" Liquid penetrant examination and verification reports.
" Pressure test reports - hydrostatic and leak tests.
" Visual weld inspection reports.
" Mechanical test reports - functional test.
* Load testing reports

The data package shall be in a three ring binder and include an index of the information
contained within. Each pump shall have a separate data package assembled and
identified as such. The data package shall be shipped with the applicable pump.
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7. ATTACHMENT 1

7.1. Suggested Assembly ADS Feed Pump

1. Fabricate lower tube assembly (WTP-M-23502-4). NDE and document welds.

2. Check ease of insertion of %" feed pipe (WTP-M-23502-13) into socket on cover (WTP-
M-23502-6).

3. Weld lower tube assembly to cover. See View H on WTP-M-23500, sheet 2. NDE and
document weld.

4. Fabricate tube assembly (WTP-M-23502-3). NDE and document welds.

5. Insert tube assembly into lower tube assembly and ensure that %" feed pipe seats in socket
on cover assembly. Rotate tube assembly such that, in plan view, the centerline of the Y"

vent pipe (WTP-M-23502-24) is centered between two bolt holes (any two) on the cover.
Scribe a line on the cover between these two bolt holes. Verify %" feed pipe is still seated
in cover socket before welding. Weld tube assembly to lower tube assembly. See View
H on WTP-M-23500, sheet 3. NDE and document weld.

Hydrostatic Test
6. Cut a 1/8" thick rubber disk gasket to 2 7/8" ID x 4 15/16" OD. Position on cover and

transfer bolt hole pattern to gasket. Cut 7/16" holes in gasket. Note: holes will cut through
the outer edge of the gasket; this is ok.

7. Cut a 12 gauge thick stainless steel disk to 4 1/8" OD.

8. Insert rubber gasket into recess in cover, followed by stainless steel disk. Install housing
(WTP-M-23502-33) onto cover and bolt together using studs, lock washers, flat washers
and nuts (WTP-M-23500-25, 26, 27 & 28). Uniformly torque in a cross pattern to 7 ft-lb.
Note that poppet (WTP-M-23502-14) and screen (WTP-M-23502-10) do not need to be
installed at this time.

9. Provide temporary supports for positioning the assembly on an angle with the %" and 1/2"

pipes as high as possible. The '" pipe should be on top. Fit the %" pipe for water inlet
and %" pipe for air vent and pressure gauge.

10. Connect the pressure pump and fill with potable water through the %" pipe. Continue until
all air escapes through the '/2" pipe.

I 1. Install a calibrated 0-250 psig pressure gauge to the %/" pipe.
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12. Raise the pressure slowly to 225 psig. Hold the test pressure for at least 10 minutes and
view for any areas of deformation. After 10 minutes, visually examine all the pressure
containing welds for leaks. (See reference 2.1.4) Note: leaks around the gasket/disk area
are acceptable as long as the test pressure is maintained throughout the test duration.

13. Upon successful completion of the test (including retest after repairs, if applicable)
document the test results, disassemble and drain the assembly.

14. Fabricate upper tube assembly (WTP-M-23502-3 1). NDE and document welds.

15. Weld upper tube assembly to lower tube assembly. See elevation view on WTP-M-23500,
sheet 2. NDE and document weld.

16. Install nipple (WTP-M-23502-12) into recess in cover.

17. Attach rocker arm (WTP-M-23502-2 1) to housing (capturing poppet) using pivot pin
(WTP-M-23502-22) and setscrews (WTP-M-23500-19 and WTP-M-23500-41) per section
D-D, WTP-M-23500, sht. 4. Attach screen (WTP-M-23502-10) to housing using machine
screws and flat washers (WTP-M-23500-23 & 24).

18. Orient housing with cover such that the free end of the rocker arm aligns with the scribe
line between the bolt holes on the cover. Attach housing to cover with studs, lock washers,
flat washers and nuts (WTP-M-23500-25, 26, 27 & 28).

19. Fabricate flange assembly (WTP-M-23502-1). NDE and document welds.

20. Attach flange assembly to upper tube assembly, sliding the V" and !" pipes through their
respective holes in the flange assembly. Seat flange on upper tube assembly. Note: the
flange assembly will have to be shifted over about 1" to mate with the upper tube assembly.
This will cause the V" and V2" pipes to bend slightly. This is ok. However, make sure not
to twist the flange assembly relative to the pipes. See Section C-C on WTP-M-23500,
sheet 2. TACK WELD ONLY flange assembly to upper tube assembly. (Full welding will
be done after lift rod operation is verified).

21. Install bushing (WTP-M-23500-35) in flange assembly.

22. Assemble lift rod assembly (WTP-M-23502-36).

23. Install lift rod assembly through bushing in flange assembly. Slide lift rod guide assembly
(WTP-M-23502-30) over lift rod assembly.

24. Attach lift rod assembly to rocker arm using lift rod pin (WTP-M-23502-23), flat washers
(WTP-M-23500-20) and roll pin (WTP-M-23500-22). Lift rod pin is a press fit into lift
rod.
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Functional Test
25. Manually operate the lift rod assembly to check for smooth operation. There should be no

binding. Binding will be eliminated with proper orientation of the flange assembly relative
to the upper tube assembly.

26. Locate the lift rod guide assembly at the proper elevation and weld to upper tube assembly.
NDE and document welds.

27. Weld flange assembly to upper tube assembly. Weld 4" and 1/" pipes to flange assembly.
NDE and document welds.

28. Attach the lift rod magnet target (WTP-M-23502-20) to the lift rod assembly.

29. Attach the actuator magnet targets (WTP-M-23502-15) to the flange assembly using the
threaded studs (WTP-M-23500-1 1).

30. Attach the vent pipe boot (WTP-M-23502-19) and boot retainer (WTP-M-23502-17) to the
flange assembly using the flat washers, lock washers and machine screws (WTP-M-23500-
29 & 32).

31. Fabricate the lift trunnion assemblies (WTP-M-23502-7). NDE and document welds.

32. Check balance of pump then tack lift trunnion assemblies to flange assembly. Verify pump
hangs within I degree of vertical, then complete the lift trunnion to flange welds. NDE and
document welds.

33. Fabricate the actuator assembly (WTP-M-23504-1).

34. Place hoses in clips on actuator and check level. Adjust by bending bail as required.

35. Fabricate the vent valve assembly (WTP-M-23508-1).

36. Place hoses in clips on vent valve and check level. Adjust by bending bail as required or
sliding laterally in the slots provided.

Leak Test
37. Attach actuator assembly to magnets on flange assembly.

38. Provide for filling the lower chamber with potable water through the V2" pipe complete
with a calibrated pressure gauge 0-60 psig and a valve to regulate pressure up to 40 psig.

39. Cap the 3/4" pipe with a stainless steel cap.

40. Position the ADS pump assembly in the vertical position with room at the bottom for a 5-
gallon bucket.



Duratek PS-WTP-23500
Revision 3

HLW ADS Pump Procurement Specification Page 22 of 22

41. Pressurize the air cylinder on the actuator assembly with 35 psig air to push the lift rod into
the "down" position (poppet valve in the down position) and pressurize the lower chamber
with water to 40 psig.

42. Place the 5 gallon bucket under the pump assembly and begin timing for the leak test per
section 6.4.5 of this specification.

43. Drain the test water and disconnect the test apparatus.

44. If leak test is acceptable, tack weld roll pin item (WTP-M-23500-22) to lift rod pin (WTP-
M-23502-23).
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High Level Waste Building
Material Selection and Corrosion Evaluation Documentation

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

See Appendix 7.9 for material selection documentation common to the Pretreatment,
LAW, HLW, and Laboratory buildings.

16
17
Drawing/Document Description

24590-HLW-N1D-HDH-P0003, Rev 1 Material Selection Data Sheet for HDH-VSL-00002/4

24590-HLW-N1D-HDH-P0005, Rev 1 Material Selection Data Sheet for HDH-VSL-00003

24590-HLW-N1D-HDH-P0007, Rev 1 Material Selection Data Sheet for HDH-VSL-00001

24590-HLW-N1D-HMP-P0001, Rev 0 Material Selection Data Sheet for HLW HMP-MLTR-
00001 & 2

24590-HLW-N1D-HOP-P0001, Rev 0 Material Selection Data Sheet for HOP-HEME-
00001A/1B/2A/2B

24590-HLW-N1D-HOP-P0002, Rev 0 Selection Data Sheet for HOP-WESP-00001/2

24590-HLW-NID-HOP-PO003, Rev 0 Material Selection Data Sheet for HOP-ADBR-
00001A/1B / 2A/2B

24590-HLW-N1D-HOP-P0004, Rev 1 Material Selection Data Sheet for HOP-SCO-00001/4
24590-HLW-N1D-HOP-P0005, Rev 1 Material Selection Data Sheet for HOP-SCR-00001/2

24590-HLW-NlD-HOP-P0006, Rev 1 Material Selection Data Sheet for HOP-ABS-00002/3

24590-HLW-N1D-HOP-P0007, Rev 0 Material Data Sheet for HOP-HX-00002/4

24590-HLW-N1D-HOP-P0009, Rev 2 Material Selection Data Sheet for HOP-VSL-00903/4

24590-HLW-ND-HOP-POO1O, Rev 0 Material Selection Data Sheet for HOP-SCB-00001/2

24590-HLW-N1D-HSH-POOO1, Rev 0 Material Selection Data Sheet for HSH-TK-00001/2
24590-HLW-ND-RLD-POOO1, Rev 0 Material Selection Data Sheet for RLD-VSL-00007
24590-HLW-N1D-RLD-P0002, Rev 0 Material Selection Data Sheet for RLD-BRKPT-

00007/9
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24590-HLW-N1D-RLD-P0006, Rev 0
24590-HLW-NlD-RLD-P0009, Rev 0
24590-HLW-N1D-RLD-P0013, Rev 0
RESERVED
1
2
3
4
5
6
7
8
9

10

Material Selection Data Sheet for RLD-VSL-00008
Material Selection Data Sheet for RLD-BRKPT-00004
Material Selection Data Sheet for RLD-VSL-00002
RESERVED ]

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued

against them.

We are currently transitioning from permit documents (which do include a "P" in the last

set of numbers) to source documents. At the end of the transition period, permit

submittals will contain source documents and will be incorporated into the permit as

described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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13
14

Drawing/Documents Description

Rev 0 1-17-2007 Room and Equipment List for EL.-21

Rev 01-17-2007 Room and Equipment List for EL. 0

Rev 01-17-2007 Room and Equipment List for EL. 37

Rev 01-17-2007 Room and Equipment List for EL. 58

RESERVED RESERVED
15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
18 or "-TPOO 1") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P" in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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High Level Waste Building
IQRPE Reports

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

14

Drawing/Document Description

24590-101-SC-HXYG-0074-03-00003, IQRPE Integrity Assessment Report for HOP-ABS-
Rev OOA 00002/3

24590-CM-HC4-HXYG-00138-01-00021, IQRPE Integrity Assessment Report for HOP
Rev 00B Miscellaneous Unit Sub-systems

24590-CM-HC4-HXYG-00138-01-08, Rev IQRPE Integrity Assessment Report for Below Grade
00B Secondary Containment

24590-CM-HC4-HXYG-00138-01 -11, Rev IQRPE Integrity Assessment Report for El. 0 Secondary
00B Containment

IQRPE Integrity Assessment Report for HLW Portion
24590-CM-HC4-HXYG-00138-01-15, Rev of Below Grade Transfer Lines, Secondary
OOB Containment, Ancillary Equipment, and Corrosion

Assessment, Rev. 1

24590-CM-HC4-HXYG-00138-01-17, Rev IQRPE Integrity Assessment Report for HOP-VSL-
OOA 00903/4

24590-CM-HC4-HXYG-00138-02-08, Rev IQRPE Integrity Assessment Report for El. -21 HOP
OOB Ancillary Equipment

Part III, Operating Unit Group 10-10.11-1
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24590-CM-HC4-HXYG-00138-02-00010, IQRPE Integrity Assessment Reports PVV System

Rev OOA Ancillary Equipment

24590-CM-HC4-HXYG-00 138-02-00024, IQRPE Integrity Assessment Report for HDH-VSL-

Rev OGA 00001/2/3/4

24590-CM-HC4-HXYG-00138-02-00025, IQRPE Integrity Assessment Report for El. 0 to 58 HOP

Rev OOB Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00026, IQRPE Integrity Assessment Report for El. 0 HOP

Rev OOA Miscellaneous Unit Subsystems

24590-CM-HC4-HXYG-00138-02-00030, IQRPE Integrity Assessment Report for El. 0 HFP

Rev OOA Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00042, IQRPE Integrity Assessment Report for El. 37

Rev OOA Secondary Containment

24590-CM-HC4-HXYG-00138-02-00043, IQRPE Integrity Assessment Report for RLD-VSL-

Rev OOA 00002/7/8

24590-CM-HC4-HXYG-00138-02-00044, IQRPE Integrity Assessment Report for El. 21 RLD

Rev OOA Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00048, IQRPE Integrity Assessment Report for PJV Ancillary

Rev OOA Equipment

24590-CM-HC4-HXYG-00138-02-00049, IQRPE Integrity Assessment Report for PJV-HEPA-

Rev OOA 00004A/4B/5A/5B and PJV-HTR-00002

24590-CM-HC4-HXYG-00138-02-00050, IQRPE Integrity Assessment Report for HSH-TK-

Rev OOA 00001/2

24590-CM-HC4-HXYG-00138-02-00055 IQRPE Integrity Assessment Report for HDH Ancillary

Rev. OOA Equipment

AREVA-IA-084 Rev. 0 IQRPE Integrity Assessment Report for Melter Process
8 Rv HMP System Miscellaneous Treatment Unit

IQRPE Integrity Assessment Report for Melter Process

AREVA-IA-082, Rev. 1 HMP System Miscellaneous Treatment Unit Subsystem
Equipment Ancillary Equipment
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RESERVED RESERVED

1
2
3 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000 1,"
4 or "-TPOO 1") should be used in conjunction with any document change notices issued
5 against them.
6
7 We are currently transitioning from permit documents (which do include a "P" in the last
8 set of numbers) to source documents. At the end of the transition period, permit
9 submittals will contain source documents and will be incorporated into the permit as

10 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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3 Operating Unit Group 10 - Appendix 10.13
4 High Level Waste Building
5 Instrument Control Logic and Narrative Descriptions
6
7 The documents listed in the following table are incorporated by reference into this permit
8 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
9 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,

10 copies of the documents can be viewed at the Nuclear Waste Program Resource Center
11 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
12 scheduled by calling (509) 372-7950.
13
14

Drawing/Document Number Description

24590-HLW-PER-J-02-001, Rev 2 System Logic Description for HOP and PVV
Systems

24590-HLW-PER-J-02-002, Rev 1 System Logic Description for HDH System
24590-HLW-PER-J-02-003, Rev 0 System Logic Description for RLD System
24590-HLW-PER-J-04-0001, Rev 0 System Logic Description for HFP System
24590-HLW-PER-J-04-0002, Rev 0 System Logic Description for PJV System
24590-HLW-PER-J-04-0003, Rev 0 System Logic Description for HSH System
RESERVED RESERVED

15
16
17 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
18 or "-TPOO 1") should be used in conjunction with any document change notices issued
19 against them.
20
21 We are currently transitioning from permit documents (which do include a "P" in the last
22 set of numbers) to source documents. At the end of the transition period, permit
23 submittals will contain source documents and will be incorporated into the permit as
24 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Drawings and Documents
Operating Unit Group 10- Appendix 10.18

High Level Waste Building
Operating Documents

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

See Appendix 7.18 for operating documents common to the Pretreatment, LAW, HLW,
and Laboratory buildings.

Drawing/Document Number Description

245 90-HLW-PER-PR-03-001, Rev 0 Description of HLW Vitrification System
Bypass Events

24590-HLW-PER-M-04-002, Rev 3 Leak Detection Capability in the HLW Facility
24590-HLW-PER-M-04-0001, Rev 0 HLW Facility Waste Removal Capability

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the U.S. Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that pursuant to the

AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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DOE US Department of Energy
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HLW high-level waste

HOP melter offgas treatment process system

HPH HLW canister pour handling system
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RLD radioactive liquid waste disposal system

WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization Plant
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1 Summary

The High Level Waste (HLW) facility secondary containment sumps must satisfy the leak detection

criteria of the Washington Administrative Code (WAG) and the Hanford Tank Waste Treatment and
Immobilization Plant (WTP) Dangerous Waste Permit (DWP), Permit Conditions III.10.E.9.e.ii and
III. 10.J.5.e.ii for secondary containment systems. This report evaluates the minimum leak rates that
the cell and cave sumps can detect within 24 hours.

The HLW facility contains 15 secondary containment sumps. Six of them are rectangular and the
remaining nine are round sumps. These sumps are evaluated in this report. Leaks from vessels or
piping within the cells and caves will flow along the floor and collect in a sump and be detected with

level instrumentation. All sumps are dry type, that is, the sumps are dry unless there is a leak that

reaches the sump. All round sumps are the same size (30 in. outside diameter by 18 in. depth). All the

rectangular sumps are the same size (31.5 in. length by 25.5 in. width by 16 in. depth). All sumps,
except the Melter Cave 1 and 2 central sumps (HSH-SUMP-00003 and HSH-SUMP-00007), are
provided with radar type leak detection. The Melter Cave 1 and 2 central sumps use conventional

pneumatic bubblers and a level transmitter to detect leaks.

The minimum leak flow rate that can be detected in 24 hours is calculated by estimating the volumes
of two components of the leak: 1) the minimum detectable quantity of liquid in the sump and 2) the
volume associated with the leak "rivulet" formed as the leak flows along the floor to the sump. Water

is used as the standard fluid for estimating leak rates. The detectable volume of the leak in the sump is

related to size and geometry of the sump and the location and sensitivity of the leak detection

instrumentation. The volume associated with the leak rivulet is related to the slope of the floor and the

flow rate of the leak.

Minimum 24-hour detectable leak rates are evaluated for each sump in the HLW facility. The leak
detection rate varies with the travel distance of the leak. The longer the travel distance, the greater is
the 24-hour leak detection rate. The bounding case for the smaller 30-inch diameter sumps (HCP-
SUMP-00001) indicates a maximum leak travel distance of 82 ft. The calculated minimum 24-hour
leak detection rate for this sump is 0.021 gal/hr. Leak detection rates for the remaining 30-inch

diameter sumps range from 0.018 to 0.020 gal/hr.

For the larger rectangular sumps (HSH-SUMP-00003 and HSH-SUMP-00007) located in the melter
cave, the maximum leak travel distance is 88 ft. The minimum 24-hour leak detection rate for these

sumps is 0.207 gal/hr. Leak detection rate for the remaining rectangular sumps ranges from 0.060 to

0.061 gal/hr.

Page 1
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2 Objective

The objective of this report is to document the minimum flow rate that can be detected within a 24-
hour period for potential leaks collected in the HLW facility secondary containment area sumps. The
scope of this report includes:

* Leaks from inaccessible vessels, equipment, and piping containing DWP regulated waste that
flows by gravity directly to sumps containing leak detection instrumentation.

* Leaks that flow by gravity to floor drains that are routed to another cell that contains a sump
with leak detection instrumentation.

The scope does not include leaks collected in drain systems that flow to vessels or tanks and leaks
detected by routine visual inspection.

3 Description

The HLW facility secondary containment area sumps must satisfy the leak detection criteria of the
WAC and the DWP conditions for tank and miscellaneous units' secondary containment systems.

The regulatory requirements for leak detection are contained in WAC-173-303-640 (4), Tank Systems,
Containment and Detection of Releases and are stated as follows:

"(b)Secondary Containment systems must be:
(ii) Capable of detecting and collecting releases and accumulated liquids until the collected

material is removed.

(c) To meet the requirements of (b) of this subsection, secondary containment systems must be at a
minimum:
(iii) Provided with a leak detection system that is designed and operated so that it will detect the

failure of either the primary or secondary containment structure or the presence of any release
of dangerous waste or accumulated liquid in the secondary containment system within
twenty-four hours, or at the earliest practicable time if the owner or operator can demonstrate
to the department that the existing detection technologies or site conditions will not allow
detection of a release within twenty-four hours."

In addition, the WTP DWP (WA 7890008967), Conditions UII.l0.E.9.e.ii and III.l0.J.5.e.ii require
submittal of:

"Detailed plans and descriptions, demonstrating the leak detection system is operated so that it will
detect the failure of either the primary or secondary containment structure or the presence of any
release of dangerous and/or mixed waste, or accumulated liquid in the secondary containment system
within twenty-four (24) hours. Detection of a leak of at least 0.1 gallons per hour within twenty-four
(24) hours is defined as being able to detect a leak within twenty-four (24) hours. Any exceptions to
this criteria must be approved by Ecology [WAC 173-303-640 (4) (c) (iii), WAC 173-303-806 (4) (c)
(vii)]"

Page 2
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4 Assumptions

4.1 Inputs

1. Sump type, leak detection type, and nominal sump dimensions are derived from "Sump Data
for HLW Facility" (24590-HLW-PER-M-02-001, Table 1).

2. The stainless steel liners in the vessel cells and caves are sloped at a minimum slope of 1:100
(1%) to direct potential leakage in these areas to their respective sump.

3. The selection of rectangular sumps and their design is largely governed by the physical layout
and associated constraints. The Melter Cave Central rectangular sumps (HSH-SUMP-00003
and HSH-SUMP-00007) are located at the center of drainage trenches; sumps have same
width as trenches to achieve better flow into sump and to minimize dead spots for flow. The
physical design of these sumps is largely dictated by minimum volume requirements,
containment of equipment, instrument lines and pipes, constructability, common design and
configuration of melter rails in the Melter Cave. Radar level detection is not feasible for
Melter Cave Central sumps, as the radar guide tube path would require several turns and bends
to avoid physical constraints.

4.2 Assumptions

1. The following (a through g) were derived from agreements between BNI, DOE, and the
Department of Ecology:

a. The liquid leaking is water at a temperature of 100 OF.
b. The leak is at a constant rate over the twenty-four hour period.
c. The leak is assumed to occur at the farthest point from the sump.
d. No evaporation will occur.
e. The liquid does not foam in the sumps.
f. Hold-up is defined as wetting of the surface.
g. Level detection instruments will be properly installed and calibrated upon installation.

Periodic, normal maintenance and calibration will be performed on level instruments
during operation of the facility and the instruments will be maintained in an operable
condition.

2. The furthest point from the sump is assumed to be bounded by the furthest corner of the cell,
which contains the sump. The flow path for each cell is conservatively considered to be along
the straight walls rather than diagonally across the cell.

3. There will be no hold-up of the leakage on its way to the floor due to obstructions. The floors
of the facility are properly sloped so that the leakage will flow into the low-point sumps and
cause a level increase in sump. Obstructions in the flow path that may cause deviation from
an idealized flow path, but do not cause temporary accumulation of liquid, may be neglected.

4. The floor is uniform (no undulations or low spots) and the flow path is in straight lines (no
meandering flow).

5. Radar leak detection is stated by the radar instrument supplier to be accurate within +10 mm
(0.4 inch), i.e., the minimum level of water in the sump must rise to at least 10 mm (0.4 inch)
before it is detected by the radar instrument. The radar guide tube is located 1/2 inch from the
bottom of the sump. It is not necessary for the liquid level to be within the guide tube before
the radar will detect it. Because the bottom of the round sump is dished (it is formed from an

Page 3
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ellipsoidal head), and the radar guide tube is offset from the center of the sump by about 4
inches, the level as measured from the center of the sump must rise slightly higher in the sump
to be within the radar's 10 mm (0.4 inch) detection specification. Therefore, for conservatism,
it is assumed that the detectable level in the round sump is one inch from the bottom of the
sump measured in the center. However, for rectangular sumps, it is assumed that the
detectable level in the sump is 10 mm (0.4 inch) from the bottom of the sump.

6. The pneumatic bubbler leak detection instrument in the melter cave rectangular sump uses a
1/2-inch Schedule 40 pipe dip pipe with a straight end (not slanted). The bottom of the dip
pipe is located 1/4 inch from the bottom of the sump. The leak detection instrumentation
includes a pneumatic level transmitter that can detect a level that is 1 inch above the bottom of
the dip tube. Therefore, added to the 1/4-inch dip tube clearance, the liquid must rise to a total
depth in the sump of at least 1.25 inches before it can be detected.

5 Analysis

The HLW facility contains 15 secondary containment sumps. All round sumps are the same size (30
in. outside diameter by 18 in. depth). All the rectangular sumps are the same size, 31.5 in. length by
25.5 in. width by 16 in. depth. All sumps except the Melter Cave 1 and 2 central sumps (HSH-SUMP-
00003 and HSH-SUMP-00007) are provided with radar type leak detection. The Melter Cave 1 and 2
central sumps use conventional pneumatic bubblers and level transmitter to detect leaks.

Leaks of vessels or piping within the cells will flow along the floor and will be collected in a sump and
detected with level instrumentation.

6 Detectable Leak Rates

Minimum 24-hour leak detection rates are evaluated for each sump in the HLW facility. The leak
detection rate varies with the travel distance of the leak, the sump size and leak detection instrument
type. Longer the travel distance, the greater is the 24-hour leak detection rate. The bounding case for
the smaller 30-inch diameter sumps (HCP-SUMP-O000 1) indicates a maximum leak travel distance of
82 ft. The minimum 24-hour leak detection rate for this sump is 0.021 gal/hr. Leak detection rates for
the remaining eight 30-inch diameter sumps range from 0.018 to 0.020 gal/hr.

For the larger rectangular sumps (HSH-SUMP-00003 and HSH-SUMP-00007) located in the melter
cave, the maximum leak travel distance is 88 ft. The minimum 24-hour leak detection rate for this
sump is 0.207 gal/hr (0.21 gal/hr). Leak detection rate for the remaining four rectangular sumps range
from 0.060 to 0.061 gal/hr.

Results of the evaluation for all HLW facility sumps are provided in Table 6.1.

Page 4
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Table 6.1 Minimum Leak Detection Rates for HLW Facility Sumps

Volume of Leak Total Volume of 24-Hour Leak
Max. Leak Volume of Leak for Detection in Leak Detectable Rate Detected

Sump Number Travel Distance to Reach Sump Sump in 24 hours (rounded)
ft* gal gal gal gal/hr

HCP-SUMP-00001 82 0.130 0.380 0.510 0.02

RLD-SUMP-00001 74 0.112 0.380 0.492 0.02

HDH-SUMP-00001 61 0.092 0.380 0.472 0.02

HDH-SUMP-00002 58 0.083 0.380 0.463 0.02

HDH-SUMP-00003 33 0.045 0.380 0.425 0.02

HOP-SUMP-00003 77** 0.122 0.380 0.502 0.02

HOP-SUMP-00008 77** 0.122 0.380 0.502 0.02

HFP-SUMP-00002 46 0.094 1.370 1.464 0.06

HFP-SUMP-00005 46 0.094. 1.370 1.464 0.06

HSH-SUMP-00008 39 0.078 1.370 1.448 0.06

HSH-SUMP-00009 39 0.078 1.370 1.448 0.06

HSH-SUMP-00003 88 0.610 4.350 4.960 0.21

HSH-SUMP-00007 88 0.610 4.350 4.960 0.21

HPH-SUMP-00001 36 0.049 0.380 0.429 0.02

HPH-SUMP-00005 63 0.095 0.380 0.475 0.02

* Total distance is rounded up the nearest ft.

** Leak distance includes HEME/SBS bermed area distance to the floor drain and the leak travel distance
inside SBS drain collection cell (32 + 45 = 77 ft). This distance is still less than the bounding distance 82 ft
used for -round sumps. Melter Cave 1 and Melter Cave 2 configuration and distances are identical.

7 Calculations

7.1 Methodology

The minimum leak flow rate that can be detected in 24 hours is calculated by estimating the volumes

of two components of the leak:

1. The minimum detectable quantity of liquid in the sump, V, (in gallons)

2. The volume associated with the leak "rivulet" as the leak flows along the floor to the sump, V, (in
gallons)

The total volume of the leak:

The minimum detectable flow rate:

24590-PADC-F00041 Rev 5 (6/28/2004)

V= V, + V,

Q = V/24 in gal/hr
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7.1.1 Minimum Detectable Volume in the Sump

7.1.1.1 Round Sumps

The round sumps are nominally 30 inches in diameter and about 18 inches in depth. The round sumps
are formed from 30-inch Schedule 10S pipe with an inside diameter of 29.376 inches. The bottom
consists of a 2:1 ellipsoidal head.

The minimum detectable volume in the sump is determined using the following formula that relates
depth in the ellipsoidal head to volume (245 90-WTP-GPG-0 19, p 5).

v ~J~h2[4h~V = zcDh 2 1-4

3D

Where:

V,: volume based on the liquid level h, in3

h: height of liquid in the sump, in.
D: sump inside diameter, in,
V,: in 3 is then converted to gallons.

7.1.1.2 Rectangular Sump

The rectangular sump size is 31.5 in. long by 25.5 in. wide by 16 in. deep (24590-HLW-PER-M-02-
001, Table 1). The minimum detectable volume in the sump is

V, = L x Wx h

Where:

L: length, in
W: width, in.
h: depth of liquid in sump, in.
V,: in 3 is then converted to gallons.

7.1.2 Wetted Volume for Flow of Liquid Across the Floor of the Cell

When a liquid flows down an inclined surface at a low rate, separate rivulets form instead of a
continuous film (Towell and Rothfeld 1966, p 972). The hydrodynamics of rivulet flow have been
empirically measured and mathematically modeled (Towell and Rothfeld 1966, p 972-980). The
relationships provided in this reference are used to estimate the wetted volume for flow across the cell
floor. In this reference, steady state theoretical solutions are developed for the laminar flow based on
the reduced form of the Navier-Stokes equations using special boundary conditions that include
contact angle (angle formed by the edge of the rivulet and the surface) and relations between the
pressure inside and outside the curved interface. First the shape of the interface and the velocity
profile in the rivulet is obtained. Then, a relationship between the rivulet width and the flow rate is
produced by an integration of the velocity profile. This relationship equation contains the surface
inclination (slope), contact angle of the liquid on the surface, and the fluid properties: viscosity,

Page 6
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density and interfacial surface tension. In simpler terms, this analysis considers that the flow rate is a
balance of gravitational forces, which drive the flow, and viscous forces, which resist the flow.

Experimental measurements consisting of rivulet width measurements as a function of rivulet flow
rate were conducted for a variety of liquids including water. The data were then checked against the
models and found to be in good agreement (Towell and Rothfeld 1966, p 979).

For the range of flow rates of interest in this calculation, the solution to the flow equations can be
simplified by considering the rivulet as a relatively wide and flat rectangular shape (Towell and
Rothfeld 1966, p 972). For this shape of rivulet, the maximum flow depth, Yo is given by:

Y = 2sin0  Equation 1

Where:

Y.: Maximum flow depth, cm
0 : Contact angle (angle formed at the edge of the rivulet where it contacts the surface)

The width of the rivulet, 1, is determined by Equation 27 (Towell and Rothfeld 1966, p 975) as
follows:

pQtana pgsina 8sin 0/2 Equation 2
17 3

Where:

a: Angle of inclination between the surface and vertical (900 - slope in degrees)
y: Interfacial surface tension, dynes/cm = g/sec2

p: Viscosity, g/cm sec
0: Contact angle (measured from the surface), degrees
p: Density of liquid, g/cm3

1: Rivulet width, cm
Q: Flow rate, cm3/sec
g: Acceleration of gravity, cm/sec 2

Note that CGS units are used in this calculation for consistency with the reference. The volume and
flow rate results then are converted to English units.

Rearranging and solving for I gives:

S= 3pQ tan a pg sin a Equation 3

87(sin3 0/2)

The contact angle (0) is unknown, but according to Table 2 (Towell and Rothfeld 1966, p 978), at a
flow rate of 6.2 cm 3/min (- 0.1 gal/hr), the contact angles ranging from 9 to 12 degrees were measured
experimentally. At lower flow rates, the measured contact angle varied from 3 to 8 degrees but did not
show proportionality to flow rate possibly due to varying shape of the rivulet and/or the slope of the
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surface. Low contact angles applied in equations 1 and 3 yield results of disproportionately wide and
shallow rivulets (I is very large compared to YO). In the experiments, rivulet width varied up to a
maximum of about 4 cm with most of the widths in the range of 0.4 to 3 cm for the smallest incline
tested. Rivulet widths below 3 cm correspond to a contact angle of about 6 degrees. Below 6 degrees,
widths increase greatly and at contact angles of 4 degrees and lower, the solution does not converge.
Therefore, for purposes of this calculation, for flow rates < 0.05 gal/hr, contact angles between 6
degrees and 12 degrees are considered bounding, with the lower of the two angles yielding the highest
flow rate. For flow rates of 0.1 gal/hr and higher, a range of 9 degrees to 12 degrees is used; 9 degrees
yields the highest flow rate needed for detection in 24 hours, so it is the most conservative.

The remainder of the calculation procedure is now iterative by performing the following steps:

Step 1 - Assume a contact angle and assume a starting flow rate, Q.

Step 2 - Calculate the volume of the rivulet.

Since the rivulet is approximated as rectangular, the cross-sectional area of the rivulet, A, in cm 2:

A = Yol

The total volume of the rivulet, V, in cm3:

V, = A x flow path length (in cm)

Vr is then converted to gallons by dividing by 3,785 cm 3/gal.

Step 3 - Calculate a total volume of liquid leaked in 24 hours.

Add the rivulet volume, V, (in gallons) to the volume of liquid leaked in the sump to get V, the total
volume of liquid leaked in a 24-hour period.

V, = V, + V

Step 4 - Calculate an adjusted total 24-hour flow rate.

Qdj = V / 24

This new adjusted Q takes the total volume of liquid into account whereas the starting Q only
considered the volume of liquid in the sump. Therefore, Qw, may differ from the initial guess for Q if
the volume of the rivulet is significant relative to the volume of the sump, so an iterative trial and error
is performed by setting the new trial Q = Qadj from the first trial. This is continued until the starting Q
matches the final Qdj (i.e., the iteration converges).

7.2 Calculations

7.2.1 Calculation for the Longest Leak Travel Distance for the Sumps

The maximum leak travel distances for each sump in the facility is derived from the cell dimensions
and sump locations as provided in the facility general arrangement drawings (24590-HLW-P 1 -P01 T-
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P0001 and 24590-HLW-P1-PO 1T-P0002). As indicated in Assumption 2, the maximum leak travel
distance is computed by summing the distance along the walls from the furthest corner of the cell, i.e.,
adding the north-south wall distance to the east-west wall distance. A summary of distance data for

each sump is provided in Table 7.1.

Table 7.1 Maximum Leak Distances for Each Sump

Elev. Room RSump Sump N-S E-W Total*

(ft) Num Room Name Number Sump Location Distance Distance Distance
Type in Cell (ft) (ft) (ft)

-21 H-B014 Wet Process Cell - South HCP-SUMP-00001 Round W wall 64 18 82

-21 H-B014 Wet Process Cell - North RLD-SUMP-00001 Round SE corner 3.9 69.2 74

-21 H-B021 SBS Drain Collection Cell No. 1 HOP-SUMP-00003 Round NW corner 17.1 14.8 32

-21 H-B005 SBS Drain Collection Cell No. 2 HOP-SUMP-00008 Round NW corner 17.1 14.8 32

-16.5 H-B039B Canister Rinse Tunnel HDH-SUMP-00001 Round S wall 11.3 49.3 61

-16 H-B035 Canister Decon Cave HDH-SUMP-00003 Round NE corner 21.5 11 33

-16 H-B039A Bogie Maintenance Room HDH-SUMP-00002 Round SW corner 34 23.3 58

-3 H-0136 Canister Handling Cave HPH-SUMP-00001 Round NE corner 17.8 17.3 36

-3 H-0136 Canister Handling Cave HPH-SUMP-00005 Round SW corner 45.3 17.3 63

0 H-03I OA Melter 1 Equipment Decon Pit HSH-SUMP-00008 Rectangular North 9.2 29.1 39

0 H-0304A Melter 2 Equipment Decon Pit HSH-SUMP-00009 Rectangulal North 9.2 29.1 39

0 H-0 117 Melter Cave No.1 HEME/SBS HOP-SUMP-00003 Round NW corner 31.8 12.8 45**
Bermed Area

o H-0 106 Melter Cave No.2 HEME/SBS HOP-SUMP-00008 Round NW corer 31.8 12.8 45**
Bermed Area

3 H-0 117 Melter Cave No.1 HFP-SUMP-00002 Rectangular N wall 14.8 30.5 46

3 H-0106 Melter Cave No. 2 HFP-SUMP-00005 Rectangular N wall 14.8 30.5 46

3 H-01 17 Melter Cave No. 1 HSH-SUMP-00003 Rectangular Center 54.1 33 88

3 H-0106 Melter Cave No. 2 HSH-SUMP-00007 Rectangular Center 54.1 33 88

* Total distance is rounded up the nearest ft.

** Leak distance includes HEME/SBS bermed area distance to the floor drain and the leak travel distance
inside SBS drain collection cell (32 + 45 = 77 ft). This distance is still less than the bounding distance 82 ft used
for round sumps. Melter Cave 1 and Melter Cave 2 configuration and distances are identical.

7.2.2 Calculation for the Round Sump

Based on the estimate of travel distances for leaks in each cell, the longest leak flow distance to any
round sump was determined to be 82 ft for sump HCP-SUMP-00001 in the Wet Process Cell-South.
The calculation for this bounding case is provided below.
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7.2.2.1 Minimum Detectable Volume in the Sump

Minimum detectable volume is determined using the following equation (24590-WTP-GPG-M-0 19, p
5):

V, = gDh2 1- _h
[L3Di

Where:

D: 29.376 in (I.D. of a 30-inch Schedule 10S pipe)
h: 1 inch (Assumption 5)

V = r(29.376 in)(lin)2 I - 4(l in)

I3(29.376in)]

V, = 88.1 in'

Multiply by 0.00433 to convert in3 to gallons.

V, = 0.38 gal

7.2.2.2 Wetted Volume for Flow of Liquid Across the Floor of the Cell

Based on the methodology described in Section 7.1.2 (CCN 101514), the bounding contact angle (0) is
assumed to be 60.

Using Equation 1 in Section 7.1.2, the depth of the rivulet, Yo, is calculated

Y = 2 sin( 2 )

YO =2sin( 6 deg/.

Yo = 0.105 cm

Next, the width of the rivulet is calculated using Equation 3 in Section 7.1.2.

S 3,uQtana pgsina

87(sin 2) f 

For water at 100 F and a floor slope of 1%, the following values can be used in this equation (CCN
101514, Attachment 1):

c: [90*- 0.01(90')] = 89.1 degrees
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y: 69.9 dynes/cm = 69.9 g/sec2

g: 9P = 0.01 g/cm sec (viscosity of water at 100 "F is lower than 1 cP, but this value is used to be

conservative).

p: 1.0 g/cm 3 (density of water at 100 IF is slightly lower than 1.0 g/cm 3, but this value is used to be
conservative).

g: 980.7 cm/sec2

The remainder of the calculation procedure is now iterative by performing the following steps:

Step 1 - Assume a starting flow rate, Q, and calculate the rivulet width, 1

As a first guess for Q, use the sump volume V/24 = 0.38 gal/24 hr = 0.016 gal/hr = 0.017 cm 3/sec

3(0.01 g/cmsec)(0.017cm 3 /sec) tan89.1deg (1g/cm3)(980.7cm /sec 2 )sin89.ldeg

8(69.9g / sec2 )(sin (6 deg/ 2)) (69.9 g /sec 2)

1= 1.52 cm

Step 2 - Calculate the volume of the rivulet.

Since the rivulet is approximated as rectangular, the cross-sectional area, A, of the rivulet is:

A = Y 1

A = 0.105 cm x 1.52 cm= 0.16 cm2

The total volume of the rivulet, in cm 3 , is Vr

Vr = A x flow path length, cm

Path length = 82 ft x 30.48 cm/ft = 2,499 cm

Vr = (0.16 cm2) (2,499 cm) = 399.8 cm 3

V, is then converted to gallons by dividing by 3,785 cm3/gal.

Vr = 0.10 gal

Step 3 - Calculate a total volume of liquid collected in 24 hours.

Add the rivulet volume, V, (in gallons) to the volume of liquid collected in the sump to get V, the total

volume of liquid leaked in a 24-hour period.

V, =V, + V

V, =(0.38 gal +0.10 gal)=0.48 gal
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Step 4 - Calculate an adjusted total 24-hour flow rate.

Qad = V/24

Qadj = (0.48 gal/24 hr) = 0.02 gal/hr

The initial guess for Q was 0.016 gal/hr so an iterative trial and error is performed until the starting Q
matches the final Qadj (i.e., the iteration converges).

When the iterations converge, the flow rate is:

Q = 0.021 gal/hr.

This is rounded to one significant figure:

Q = 0.02 gal/hr

7.2.3 Calculation for the Rectangular Sump

7.2.3.1 Minimum Detectable Volume in the Sump

Minimum detectable volume of the rectangular sump is determined as follows:

V, =LxWxh

Where:

L: 31.5 in.
W: 25.5 in.
H: 1.25 in. (Assumption 6)

V, = (31.5 in) (25.5 in) (1.25 in) = 1004 in 3 = 4.35 gal

7.2.3.2 Wetted Volume for Flow of Liquid Across the Floor of the Cell

The same calculation process as performed in Section 7.2.1.2 is used to calculate the wetted volume
for flow of liquid across the floor of the cell. All input parameters are the same except:

" The longest flow path length to the sump is 88 ft.

" Contact angle is 9 degrees and starting flow rate for the iterations is 4.35 gal/24 hr = 0.181
gal/hr.

Q is iterated until convergence is achieved. At convergence, the following are determined:

1: 5.46 cm
Yo: 0.157 cm
A: 0.86 cm 2

Vr: 0.60 gal

Page 12
24590-PADC-FOO041 Rev 5 (6/28/2004)



24590-HLW-PER-M-04-002, Rev 3
Leak Detection Capability in the HLW Facility

Vt: 4.95 gal
Q: 0.206 gal/hr

Q value would be 0.21 gal/hr after rounding to two significant figures.

7.2.4 Minimum Leak Flow Rates for the Remaining Sumps

Calculations for the remaining 13 sumps in the HLW facility are performed using the same

methodology described in Section 7. The only variable is the leak travel distance to the sump. The

results are summarized in Table 6.1.
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Operating Unit Group 10 - Appendix 11.0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of this permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition 111.1 O.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition 111.1 0.A will prevail.
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.1

Laboratory Building
Process Flow Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document I Description

24590-LAB-M5-V17T-P0029, Rev 1 Process Flow Diagram (RLD System)

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.jgov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.1-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.2

Laboratory Building
Piping and Instrumentation Diagrams

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
24590-LAB-M6-RLD-POOOI, Rev 2 Piping & Instrument Diagram Radioactive

Liquid Waste Disposal System - C5 Collection
and Transfer

24590-LAB-M6-RLD-POO02, Rev 1 Piping & Instrument Diagram Radioactive
Liquid Waste Disposal System - C3 Collection
& Transfer

24590-LAB-M6-RLD-P0006, Rev 1 Piping & Instrument Diagram Radioactive
Liquid Waste Disposal System C3 Rad Lab
Collection

24590-LAB-M6-RLD-P0007, Rev 1 Piping & Instrument Diagram Radioactive
Liquid Waste Disposal System - C3 Collection
& Leak Detection

24590-LAB-M6-RLD-P0008, Rev 1 Piping & Instrument Diagram Radioactive
Liquid Waste Disposal System - C5 Collection
& Leak Detection

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.2-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.4

Laboratory Building
General Arrangement Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

24590-LAB-P 1-60-P0007, Rev 2 General Arrangement Plan at El. -19'-2" and
Sections E-E, F-F, G-G

24590-LAB-P 1-60-P0008, Rev 2 General Arrangement Plan at El. 0'-0"

24590-LAB-P1-60-POO1O, Rev 1 General Arrangement Sections A-A, B-B, C-C,
D-D

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.4-1
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Drawings and Documents
Operating Unit Group 10- Appendix 11.5

Laboratory Building
Civil, Structural, and Architectural Criteria and Typical Design Details

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
24590-LAB-PER-M-02-002, Rev 2 Sump Data for LAB Facility
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1 ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.5-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.6

Laboratory Building
Mechanical Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

24590-LAB-MVD-RLD-PO164, Rev 1 Mechanical Data Sheet for RLD-VSL-00164

24590-LAB-MVD-RLD-PO165, Rev 1 Mechanical Data Sheet for RLD-VSL-00165

24590-LAB-MV-RLD-POOO 1, Rev 0 Equipment Assembly Drawing for RLD-VSL-
00164

24590-LAB-MV-RLD-P0003, Rev 0 Equipment Assembly Drawing for RLD-VSL-
00 165; Hot Cell Drain Collection Vessel

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.6-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.8

Laboratory Building
Engineering Calculations

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
24590-LAB-PER-M-02-001, Rev 0 Flooding Volume for LAB Facility Calculations
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.8-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.9

Laboratory Building
Material Selection Documentation

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-LAB-NlD-RLD-PO002, Rev I Material Selection Data Sheet for RLD-
VSL-00164

24590-LAB-NID-RLD-PO003, Rev I Material Selection Data Sheet for RLD-
VSL-00165

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.9-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.10

Laboratory Building
Critical Systems Equipment/Instrument List

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document

[
Description
Analytical Laboratory Below Grade Room &
Equipment Room List

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.10-1
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.11

Laboratory Building
IQRPE Reports

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

24590-CM-HC4-HXYG-00138-01-16, IQRPE Review of the LAB Facility Below
Rev 00B Grade Level Secondary Containment

24590-CM-HC4-HXYG-00138-01- IQRPE Integrity Assessment Report for RLD-
00020, Rev OOA VSL-00 164 and RLD-VSL-00 165
24590-CM-HC4-HXYG-00138-02- IQRPE Integrity Assessment Report for El. 0
00016, Rev OOA RLD Ancillary Equipment
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.jov/biblio/nwp.html).
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.13

Laboratory Building
Instrument Control. Logic and Narrative Descriptions

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

24590-LAB-PER-J-03-001, Rev 0 System Logic Description for Laboratory RLD
System

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
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Drawings and Documents
Operating Unit Group 10 - Appendix 11.18

Laboratory Building
Operating Documents

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part II General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
LAB Minimum Leak Rate Detection Capabilities

24590-LAB-PER-M-04-0001, Rev 0 for Leak Detection Boxes, Cell Sumps, and Pit
Sumps

24590-LAB-PER-M-04-0002, Rev 0 LAB Waste Removal Capability for the Effluent
4 R Vessels Cells

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which do include a "P" in the last
set of numbers) to source documents. At the end of the transition period, permit
submittals will contain source documents and will be incorporated into the permit as
described in Ecology Publication # 07-05-006 (www.ecv.wa.gov/biblio/nwp.html).

Part III, Operating Unit Group 10-11.18-1
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Operating Unit Group 10 -Appendix 12.0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of this permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition 111.1 0.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition 111.1 0.A will prevail.
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5

WA712900012967, Part III, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Operating Unit Group 10 -Appendix 12.0

Balance of Facilities
Index

Appendix 12.1 Process Flow Diagrams (RESERVED)

Appendix 12.2 Piping and Instrumentation Diagrams

Appendix 12.3 System Description Documentation (RESERVED)

Appendix 12.4 General Arrangement Drawings (RESERVED)

Appendix 12.5 Civil, Structural, and Architectural Criteria and Typical Design
Details

Appendix 12.6 Mechanical Drawings (RESERVED)

Appendix 12.7 Specifications (RESERVED)

Appendix 12.8 Engineering Calculations (RESERVED)

Appendix 12.9 Material Selection Documentation (RESERVED)

Appendix 12.10 Critical Systems Equipment/Instrument List (RESERVED)

Appendix 12.11 IQRPE Reports (RESERVED)

Appendix 12.12 Installation Plans (RESERVED)

Appendix 12.13 Instrument Control Logic and Narrative Descriptions (RESERVED)

Appendix 12.14 Descriptions of Instrument Installation and Testing Procedures
(RESERVED)

Appendix 12.15 (RESERVED)

Appendix 12.16 (RESERVED)

Appendix 12.17 (RESERVED)

Appendix 12.18 Operating Documents

6
7
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1 Drawings and Documents
2 Operating Unit Group 10 - Appendix 12.2
3 Balance of Facilities
4 Piping and Instrumentation Diagrams
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
11 scheduled by calling (509) 372-7950.
12

Drawing/Document Number Description
Piping & Instrumentation Diagram Plant

24590-PTF-M6-PWD-P0057, Rev 2 Wash & Disposal System Underground
Transfer Lines
Piping & Instrumentation Diagram Plant

24590-PTF-M6-PWD-P0058, Rev 3 Wash & Disposal System Underground
Transfer Lines

RESERVED RESERVED
13
14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
15 or "-TPOO 1") should be used in conjunction with any document change notices issued
16 against them.
17
18 We are currently transitioning from permit documents (which do include a "P" in the last
19 set of numbers) to source documents. At the end of the transition period, permit
20 submittals will contain source documents and will be incorporated into the permit as
21 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
22

Part III, Operating Unit Group 10-8.2-1
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1 Drawings and Documents
2 Operating Unit Group 10 - Appendix 12.5
3 Pretreatment Building
4 Civil, Structural, and Architectural Criteria and Typical Design Details
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
11 scheduled by calling (509) 372-7950.
12

Drawing/Document Number Description

24590-PTF-PER-M-02-003, Rev 1 Underground Pipe Protection

RESERVED RESERVED

13
14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
15 or "-TPOO 1") should be used in conjunction with any document change notices issued
16 against them.
17
18 We are currently transitioning from permit documents (which do include a "P" in the last
19 set of numbers) to source documents. At the end of the transition period, permit
20 submittals will contain source documents and will be incorporated into the permit as
21 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
22

Part III, Operating Unit Group 10-8.5-1
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1 Drawings and Documents
2 Operating Unit Group 10- Appendix 12.18
3 Pretreatment Building
4 Operating Documents
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part II General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3100 Port of Benton Blvd. Richland, WA. Appointments for viewing can be
11 scheduled by calling (509) 372-7950.
12

Drawing/Document Number Description

24590-PTF-PER-M-04-0006, Rev 0 Leak Detection for Underground Transfer
Lines

RESERVED RESERVED

13
14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000 1,"
15 or "-TPOO 1 ") should be used in conjunction with any document change notices issued
16 against them.
17
18 We are currently transitioning from permit documents (which do include a "P" in the last
19 set of numbers) to source documents. At the end of the transition period, permit
20 submittals will contain source documents and will be incorporated into the permit as
21 described in Ecology Publication # 07-05-006 (www.ecy.wa.gov/biblio/nwp.html).
22

Part III, Operating Unit Group 10-8.5-1
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