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Quarter Ending September 30, 2008 Page 2 of 5 

Hanford Facility RCRA Permit Modification Notification Form 
Unit : Permit Part 

PUREX STORAGE TUNNELS PART Ill, OPERATING UNIT 2 

Description of Modification: 

Hanford Facility RCRA Permit 111.2: 

PART Ill, OPERATING UNIT 2 UNIT-SPECIFIC CONDITIONS 

PUREX Storage Tunnels 

The PUREX Storage Tunnels are mixed waste storage units consisting of two underground railroad tunnels: 
Tunnel Number 1, designated 218-E-14, and Tunnel Number 2, designated 218-E-15 . This Chapter sets forth the 
operating Conditions for this TSD unit. 

COMPLIANCE WITH PERMIT CONDITIONS 

The Permittees shall comply with all requirements set forth in the Hanford Facility RCRA Permit (Permit) as 
specified in Permit Attachment 3, Permit Applicability Matrix, including all approved modifications. All chapters, 
subsections, figures , tables, and appendices included in the following unit-specific Permit Conditions are 
enforceable in their entirety. 

In the event that the Part III-Unit-Specific Conditions for Operating Unit 2, PUREX Storage Tunnels conflict with 
the Part I-Standard Conditions and/or Part II-General Facility Conditions of the Permit, the unit-specific conditions 
for Operating Unit 2, PUREX Storage Tunnels prevail. 

OPERATING UNIT 2: 

Chapter 1.0 Part A Form, Revision 6, dated May 2005 

Chapter 2.0, §2.1 Topographic Map (refer to Chapter 1.0) 

Waste Analysis Plan, dated October 2006 

Process Information, dated October 2006 

Chapter 3.0 

Chapter 4.0 

Chapter 6.0 

Chapter 7.0 

Procedures to Prevent Hazards, dated October 2006 (also refer to Permit Attachment 33 , §6.1) 

Contingency Plan, dated September 30. 2008Oetober 2006 

Chapter 8.0 Personnel Training, dated October 2006 

Chapter 11.0 Closure and Financial Assurance, dated October 2006 

Chapter 12.0 Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1) 

UNIT-SPECIFIC CONDITIONS 

Portions of Permit Attachment 4, Hanford Emergency Management Plan, (DOEIRL-94-02) that are not made 
enforceable by inclusion in the applicability matrix for that document are not made enforceable by reference in this 
document. 

WAC 173-303-830 Modification Class 

Please mark the Modification Class : 
Class 1 

X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1. 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

A.1. General Permit Provisions, Administrative and informational changes 

Modification Approved : [2J Yes D No (state reason for denial) 

Reason for denial : 

Class 11 Class 2 Class 3 

G. P Davis Date 



Quarter Ending September 30, 2008 Page 3 of S 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

PUREX STORAGE TUNNELS PART Ill, OPERATING UNIT 2 

DescriQtion of Modification : 
Chapter 7.0, §7.2 : 
7.2 EMERGENCY COORDINATORS/BUILDING EMERGENCY DIRECTOR 

Table 0.1. Emergency Coordinator/Building Emergency Director a 

Desh?:nation Job title Work location Work phone 
Primary Facihtv Operations MO-294 373-¼@1355 

MaAager 

Ahefflate Fiele WeFIE lihfj3eH'iSef MG ;!94 Jn §J+G 

a The names and home phone numbers of all Emergency Coordinators/Building Emergency Director. (EC/BED) are 
maintained at the single point-of-contact (the Hanford Patrol Operations Center) telephone number 373-3800 in 
accordance with the Hanford Facility RCRA Permit, DaAgerous V,/aste Pertien, General Condition 11.A.4. 

Emergency response will be directed by the EC/BED until the Incident Commander arrives, The incident 
command structure and staff with supporting on-call personnel fulfill the responsibilities of the EC/BED as 
discussed in WAC 173-303-360. 

During events, facility personnel perform response duties under the direction of the EC/BED. The Incident 
Command Post (ICP) is managed by either the senior Hanford Fire Department member present on the scene or 
senior Hanford Patrol member present on the scene (security events only), These individuals are designated as the 
Incident Commander (IC) and as such have the authority to request and obtain any resources necessary for 
protecting people and the environment. The EC/BED becomes a member of the ICP and functions under the 
direction of the IC. In this role, the EC/BED continues to manage and direct facility operations. 

A listing of the primary and alternate EC/BEDs by title, work location and work telephone numbers is identified in 
the table above. The EC/BED is on the premises or is available through an "on-call" list 24 hours a day. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 

Please mark the Modification Class : X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.l. 
Enter wording of WAC 173-303-830, Appendix I Modification citation : 
A.l. General Permit Provisions, Administrative and informational changes 

Modification Approved: [2Jves D No (state reason for denial) Reviewed by Ecology: 

Reason for denial: ><111 .<J~~~~ 9-J,9-cY 
G, P Davis Date 



Quarter Ending September 30, 2008 Page 4 of 5 

Hanford Facility RCRA Permit Modification Notification Form 

Unit : Permit Part 

PUREX STORAGE TUNNELS PART Ill, OPERATING UNIT 2 

Description of Modification : 

Chapter 7.0, §7.3: 

7.3 IMPLEMENTATION OF THE PLAN 

In accordance with WAC 173-303-360(2)(b), t+he BED ensures that trained personnel identify the character, 
source, amount, and areal extent of the release, fire , or explosion to the extent possible. Identification of waste can 
be made by activities that can include, but are not limited to, visual inspection of involved containers, sampling 
activities in the field, reference to inventory records, or by consulting with facility personnel. Samples of materials 
involved in an emergency might be taken by qualified personnel and analyzed as appropriate. These activities 
must be performed with a sense of immediacy and shall include available information. 

The BED shall use the following guidelines to determine if an event has met the requirements of 
WAC l 73-303-360(2)(d): 

1. The event involved an unplanned spill, release, fire , or explosion, 

AND 

2.a The unplanned spill or release involved a dangerous waste, or the material involved became a dangerous 
waste as a result of the event (e.g. , product that is not recoverable.), or 

2.b The unplanned fire or explosion occurred at the PUREX Storage Tunnels or transportation activity subject to 
RCRA contingency planning requirements, 

AND 

3. Time-urgent response from an emergency services organization was required to mitigate the event, or a threat 
to human health or the environment exists. 

As soon as possible, after stabilizing event conditions, the BED shall determine, in consultation with the FH Site 
contractor environmental single-point-of-contact, if notification to the Washington State Department of Ecology is 
needed to meet W AC-l 73-303-360(2)(d) reporting requirements. If all of the conditions under 1, 2, and 3 are met, 
notifications are to be made to Ecology. Additional information is found in Attachment 4, Hanford Emergency 
Management Plan (DOE/RL-94-02), Section 4.2. 

If review of all available information does not yield a definitive assessment of the danger posed by the incident, a 
worst-case condition will be presumed and appropriate protective actions and notifications will be initiated. The 
BED is responsible for initiating any protective actions based on their best judgment of the incident. 

The BED must assess each incident to determine the response necessary to protect the personnel, facility, and the 
environment. If assistance from HP, HFD, or ambulance units is required, the Hanford Emergency Response 
Number (911) must be used to contact the POC and request the desired assistance. To request other resources or 
assistance from outside the Central Plateau Surveillance and Maintenance200 ADP facilities, the POC business 
number is used (373-3800). 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 

Class 1 

X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.l . 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

A.1. General Permit Provisions, Administrative and informational changes 

Class 11 Class 2 Class 3 · 

Reviewed by Ecology: Modification Approved: ~ s D No (state reason for denial) 

Reason for denial: _VI/ /4th,;,,_, v-~ q -t-•r 
G. P Davis Date 



Quarter Ending September 30, 2008 Page 5 of 5 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part 

PUREX STORAGE TUNNELS PART Ill, OPERATING UNIT 2 

Description of Modification : 

Chapter 7.0, §7.4: 

7.4 UNIT/BUILDING EMERGENCY RESPONSE PROCEDURES 

The initial response to any emergency is to immediately protect the health and safety of persons in the area. 
Identification of released material is essential to determine appropriate protective actions. Containment, treatment, 
and disposal assessment are secondary responses. 

Emergency action levels associated with event classifications applicable to the PUREX Storage Tunnels include 
the following. A Site Area Emergency can be declared for a mixed \vastehazardous material release resulting from 
a fire. an explosion, natural hazards (i.e., seismic event and/or tornado/high winds), attt:ian aircraft crash, discovery 
or detonation of an explosive device. a hostage situation or anned intruders. or loss of containment. An Alert 
Emergency can be declared for a fire , explosion, natural hazards (i .e .. sei smic event and/or tornado/high winds}_, 
and aircraft crash . The preceding sections describe the process for implementing basic protective actions as well 
as descriptions of response actions for events. 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 

Class 1 

X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1. 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

A.l. General Permit Provisions, Administrative and informational changes 

Modification Approved : ~Yes D No (state reason for denial) 

Reason for denial : 

Class 11 Class 2 Class 3 

Reviewed by Ecology: 

G. P Davis Date 



Quarter Ending September 30, 2008 
Replacement Sections 

WA7 89000 8967, Part III, Operating Unit 2 
. PUREX Storage Tunnels 

Hanford Facility RCRA Permit Modification 

Part Ill, Operating Unit 2 
PUREX Storage Tunnels 

Remove and Replace the Following Sections: 

• Part Ill, Operating Unit 2, Unit-Specific Conditions dated January 2007, replace with Unit-Specific Conditions dated 

September30, 2008 



Class 1 Modification 
September 30, 2008 

WA 7890008967, Part III Operating Unit 2 
PUREX Storage Tunnels 

1 PART Ill , OPERATING UNIT 2 UNIT-SPECIFIC CONDITIONS 

2 PUREX Storage Tunnels 

3 The PUREX Storage Tunnels are mixed waste storage units consisting of two underground railroad 
4 tunnels: Tunnel Number 1, designated 218-E-14, and Tunnel Number 2, designated 218-E-15. _This 
5 Chapter sets forth the operating Conditions for this TSD unit. 

6 111.2.A COMPLIANCE WITH PERMIT CONDITIONS 

· 7 The Permittees shall comply with all requirements set forth in the Hanford Facility RCRA Permit 
8 (Permit) as specified in Permit Attachment 3, Permit Applicability Matrix, including all approved 
9 modifications. All chapters, subsections, figures, tables, and appendices included in the following 

10 unit-specific Permit Conditions are enforceable in their entirety. 

11 In the event that the Part III-Unit-Specific Conditions for Operating Unit 2, PUREX Storage Tunnels 
12 conflict with the Part I-Standard Conditions and/or Part II-General Facility Conditions of the Permit, the 
13 unit-specific conditions for Operating Unit 2, PUREX Storage Tunnels prevail. 

14 OPERATING UNIT 2: 

15 Chapter 1.0 Part A Form, Revision 6, dated May 2005 

16 Chapter 2.0, §2.1 Topographic Map (refer to Chapter 1.0) 

17 Chapter 3.0 . Waste Analysis Plan, dated October 2006 

18 Chapter 4.0 

19 Chapter 6.0 
20 

21 Chapter 7.0 

22 Chapter 8.0 

23 Chapter 11.0 

24 Chapter 12.0 

25 111.2.A 

Process Information, dated October 2006 

Procedures to Prevent Hazards, dated October 2006 (also refer to Permit 
Attachment 33, §6.1) 

Contingency Plan, dated September 30, 2008 

Personnel Training, dated October 2006 

Closure and Financial Assurance, dated October 2006 

Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1) 

UNIT-SPECIFIC CONDITIONS 

26 Portions of Permit Attachment 4, Hanford Emergency Management Plan, (DOE/RL-94-02) that_are not 
27 made enforceable by inclusion in the applicability matrix for that document are not made enforceable by 
28 reference in this document. 

29 

Part III, Operating Unit 2-1 



1 
2 
3 
4 
5 

Class 1 Modification 
September 30, 2008 

WA 7890008967, Part ill Operating Unit 2 
PUREX Storage Tunnels 

This page intentionally left blank. 

Part ill, Operating Unit 2-2 
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Index 

Hanford Facility RCRA Permit Modification Notification Forms 

Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units 

Page 2 of 4 : Hanford Facility RCRA Permit, 111.S 

Page 3 of 4: Addendum A, Part A Form, Section XIV, Line 427 : 

Page 4 of 4 : Addendum J, Contingency Plan 

'J;'' by Co~Opecatoc 

' . .ik'r 
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'7LS!f!:jul ~ "C"Tf51j1-<lw1h 
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Quarter Ending September 30, 2008 Page 2 of 4 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

325 Hazardous Waste Treatment Units Part Ill, Operating Unit 5 

Description of Modification : 

Hanford Facility RCRA Permit III.5: 

PART Ill, OPERATING UNIT 5 UNIT-SPECIFIC CONDITIONS 

325 Hazardous Waste Treatment Units 

The 325 Hazardous Waste Treatment Units (325 HWTUs) consists of the Shielded Analytical Laboratory (SAL) that includes Rooms 
32,200,201,202, and 203; and the Hazardous Waste Treatment Unit (HWTU) that includes Rooms 520, 524, and 528 of the 
325 Building located in the 300 Area. 

This document sets forth the operating conditions for the 325 HWTUs. 

ID.5.A COMPLIANCE WITH PERMIT CONDITIONS 

The Permittees shall comply with all requirements set forth in the Hanford Facility RCRA Permit (Permit) as specified in Permit 
Attachment 3, Permit Applicability Matrix, including all approved modifications. All chapters, subsections, figures, tables, and 
appendices included in the following unit-specific Permit Conditions are enforceable in their entirety. 

In the event that the Part Ill-Unit-Specific Conditions for Operating Unit 5, 325 HWTUs conflict with the Part I-Standard Conditions 
and/or Part II-General Facility Conditions of the Permit, the unit-specific conditions for Operating Unit 5,325 HWTUs prevail. 

OPERA TING UNIT 5: 

Addendum A Chapter 1.0 Part A Form, Revision 5.12-A-, dated September 30, 2008Mareh 31, 2007 

Topographic Map (refer to Chapter 1.0) 

Waste Analysis Plan, dated June 30, 2005 

Process Information, dated June 30, 2005 

Chapter 2.0, §2.1 

Chapter 3.0 

Chapter 4.0 

Chapter 6.0 Procedures to Prevent Hazards, dated December 31 , 2007 (also refer to Permit Attachment 33, §6.1) 

Addendum JGhapter 7.0 Contingency Plan, dated September 30, 20088eptemeer 30, 2006 

Chapter 8.0 

Chapter 11.0 

Chapter 12.0 

111.5.B. 

Personnel Training, dated September 30, 2003 

Closure and Postclosure Requirements, dated August 2004 

Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1, Reports and Records) 

UNIT-SPECIFIC CONDITIONS FOR 325 HWTUs 

Portions of Permit Attachment 4, Hanford Emergency Management Plan, (DOE/RL-94-02) that are not made enforceable by 
inclusion in the applicability matrix for that document are not made enforceable by reference in this document. 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 
Class 1 

X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1. 

Enter wording of WAC 173-303-830, Appendix I Mod ification citation : 

A.1. General Permit Provisions, Administrative and informational changes 

Modification Approved : ~ Yes D No (state reason for denial) 

Reason for denial: 

Class 11 Class 2 Class 3 

Reviewed by Ecology: 

G. P Davis Date 



Quarter Ending September 30, 2008 Page 3 of 4 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

325 Hazardous Waste Treatment Units Part Ill, Operating Unit 5 

Descrii:1tion of Modification: 

Addendum A, Part A Form, Section XIV, Line 427: 

I EPA/State ID Number \w \A\1 \s \9 \0 \ o \ o \ s 19 \s \1 I 
Continuation of Section XIV. Description of Dangerous Waste 

B. D. Proceaa A. Oangeroua Eatlmated c. Unit of Line Waste No. Annual Measure Number 
tenter code) Quantity of (enter code) (1) Procesa Codes (enter) (2) Procn11 Oncrlptlon 

Waate 
[If a code 11 not entered In D (1)1 

1 I l I 2 r:ln l1l 2 K ~ Ql l I j QI 1 I I I Includes Debri s 

\ 

WAC 173-303-830 Modification Class Class 1 Class 
11 Class 2 Class 3 

Please mark the Modification Class : X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.l. 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

A.l. General Permit Provisions, Administrative and informational changes 

Modification Approved : ~Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denial : A ~ ~ ,'. IP ~~ : -. f -·· ,;J f",u) , - ~· ,._.... - -
) 

G. P Davis Date 



Quarter Ending September 30, 2008 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

325 Hazardous Waste Treatment Units Part Ill, Operating Unit 5 

Description of Modification : 

Addendum J, Contingency Plan: 

Replace Chapter 7.0, dated September 30, 2007, with Addendum J, dated September 30, 2008. 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 

Class 1 

X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.l. 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

A.1. General Permit Provisions, Administrative and informational changes 

Class 11 Class 2 

Modification Approved : ~ Yes D No (state reason for denial) Reviewed by Ecology: 

Page 4 of 4 

Class 3 

Reason for denial : 

Jb'ALJ. '. IP RL : _ . v ;;.K-oP 
- -

G. P Davis Date 

I 



Quarter Ending September 30, 2008 
Replacement Sections 

WA7 89000 8967, Part III, Operating Unit 5 
325 HWTUs 

Hanford Facility RCRA Permit Modification 

Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units 

Remove and Replace the Following Sections: 

• Permit Conditions, dated December 31, 2007with Permit Conditions dated September 30, 2008 

• Chapter 1.0, dated March 31, 2007 with Addendum A, dated September 30, 2008 



Quarter Ending September 30, 2008 
Replacement Sections 

This page intentionally left blank. 

WA7 89000 8967, Part III, Operating Unit 5 
325 HWTUs 



Quarter Ending September 30, 2008 
Replacement Sections 

WA7 89000 8967, Part III, Operating Unit 5 
325 HWTUs 

Hanford Facility RCRA Permit Modification 

Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units 

Remove and Replace the Following Sections: 

• Chapter 7.0, dated September 30, 2007, with Addendum J, dated September 30, 2008 



Quarter Ending September 30, 2008 
Replacement Sections 

This page intentionally left blank 

WA7 89000 8967, Part III, Operating Unit 5 
325 HWTUs 
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3 
4 
5 

6 

7 

8 
9 

10 
11 

12 
13 
14 

15 

16 

Class 1 Modification 
December 31, 2007 

WA7890008967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units 

PART Ill, OPERATING UNIT 5 UNIT-SPECIFIC CONDITIONS 

325 Hazardous Waste Treatment Units 

The 325 Hazardous Waste Treatment Units (325 HWTUs) consists of the Shielded Analytical Laboratory 
(SAL) that includes Rooms 32, 200, 201 , 202, and 203 ; and the Hazardous Waste Treatment Unit 
(HWTU) that includes Rooms 520, 524, and 528 of the 325 Building located in the 300 Area. 

This document sets forth the operating conditions for the 325 HWTUs. 

111.5.A COMPLIANCE WITH PERMIT CONDITIONS 

The Permittees shall comply with all requirements set forth in the Hanford Facility RCRA Permit 
(Permit) as specified in Permit Attachment 3, Permit Applicability Matrix, including all approved 
modifications. All chapters, subsections, figures , tables, and appendices included in the following 
unit-specific Permit Conditions are enforceable in their entirety. 

In the event that the Part III-Unit-Specific Conditions for Operating Unit 5, 325 HWTUs conflict with the 
Part I-Standard Conditions and/or Part II-General Facility Conditions of the Permit, the unit-specific 
conditions for Operating Unit 5, 325 HWTUs prevail. 

OPERATING UNIT 5: 

Addendum A 

17 Chapter 2.0, §2.1 

Part A Form, Revision 5B, dated September 30, 2008 

Topographic Map (refer to Chapter 1.0) 

18 Chapter 3.0 

19 Chapter 4.0 

20 Chapter 6.0 
21 

22 Addendum J 

23 Chapter 8.0 

24 Chapter 11.0 

25 Chapter 12.0 
26 

27 111.5.B 

28 111.5 .B.1 
29 
30 

31 

Waste Analysis Plan, dated June 30, 2005 

Process Information, dated June 30, 2005 

Procedures to Prevent Hazards, dated December 31 , 2007 (also refer to Permit 
Attachment 33, §6.1) 

Contingency Plan, dated September 30, 2008 

Personnel Training, dated September 30, 2003 

Closure and Postclosure Requirements, dated August 2004 

Reporting and Recordkeeping (refer to Permit Attachment 33 , Table 12.1, Reports 
and Records) 

UNIT-SPECIFIC CONDITIONS FOR 325 HWTUs 

Portions of Permit Attachment 4, Hanford Emergency Management Plan, 
(DOE/RL-94-02) that are not made enforceable by inclusion in the applicability matrix 
for that document are not made enforceable by reference in this document. 

Part Ill, Operating Unit 5.1 
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3 
4 

Class 1 Modification 
December 31 , 2007 

WA7890008967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units 

This page intentionally left blank. 

Part 111, Operating Unit 5.2 



Class 1 Modification 
September 30, 2008 

1 Addendum A 

WA7 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units 

Part A Form 

2 1.0 PART AFORM .... .... .... ...... ........ .. .......... ... ............. ......... .. ............ ..... ..... ............. ....... .. .... .. ...... ........ 1.1 

3 

4 

Part Ill , Operating Unit 5-A.i 
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Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units 

This page intentionally left blank. 

Part 111 , Operating Unit 5-A.ii 



Class 1 Modification 
September 30, 2008 

WASH I NGTON STATE 
DEPARTMENT OF 

E C O L O G Y 
Date Received Reviewed by: 

Month Day Year Approved by: 

I I I I I I I 

WA7 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

Dangerous Waste Permit 
Application 
Part A Form 

Date: 

Date: 

I. This form is submitted to: {place an "X" in the appropriate box) 

[:8J 

• 
• 
• 

Request modification to a final status permit (commonly called a "Part B11 permit) 

Request ·a change under Interim status 

Apply for a final status permit. This Includes the application for the lnltlal final status perm If for a site or 
for a permit renewal (1.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 

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 

Richland 

County 
Code (if 
known) County Name 

0 IO 5 Benton 
B. C. Geographic Location 
Land 
Type Latitude (degrees, mins, secs) 

F Refer to TOPO Map (Section XV.) 

V. Facility Malling Address 

Street or P.O. Box 

P.O. Box 550 

CityorTown 

Richland 

State ·ZIP Code 

WA 99352 

D. Facility Existence Date 

Longitude (degrees, mlns, secs) Month Day Year 

State ZIP Code 

WA 99352 

Part Ill , Operating Unit 5-A.1 



WA? 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

VI. Facility contact (Person to be contacted regarding waste activities at facility) 

Name (last) (first) 

Klein Keith 

Job Tltle Phone Number (area code and number) 

Manager (509) 376-7395* 

Contact Address 

Street or P.O. Box 

P.O. Box 550 

City or Town State ZIP Code 

Richland WA 99352 

VII, Facility Operator Information 

A. Name Phone Number (area code and nu!Tlber) 

Department of Energy Owner/Operator (509) 376-7395 
Pacific Northwest National Laboratory Co-Operator for 325 HWTUs* (509) 376-1187* 

Street or P.O. Box 

P.O. Box 550 
P.O. Box 999* 

City or Town - . State ZIP Code 

Richland WA 99352 

B. Operator Type I F I 
C. Does the name In VII.A reflect a proposed change In operator? I I Yes IXI No 

If yes, provide the scheduled date for the change: Month Day Year 

I I I I I I I I I 
D. Is the name listed In Vil.A. also the owner? If yes, skip to Section VIII.C. I D Yes [gj No 

VIII. Faclllty Owner Information 

A. Name Phone Number (area code and number} 

Keith A. Klein, Operator/Facility-Property Owner (509) 376-7395 

Street or P.O. Box 

P.O. Box 550 

City or Town State ZIP Code 

Richland WA 99352 

B. Owner Type I F I 
c. Does the name in VIII.A reflect a proposed change In owner? OYes [gj No 

If yes, provide the scheduled date for the change: Month Day Year 

I I I I I I I I I 
IX. NAICS Codes (5/6 digit codes) 

A. First B. Second 

5141117111 
I Research & Development in the 

Physical, Engineering, &: Life Sciences I I I I I I 
C. Third 0. Fourth 

I I I I I I I I I I I I 
Part Ill, Operating Unit 5-A.1 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111 , Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

X. Other Environmental Permits (see instructions) 
A. Permit B. Permit Number C. Description 
Tvoe 

E A I R 0 2 1 2 0 2 
WAC 246-247, Non radioactive Air, - - 40 CFR 61, Subpart H, NESHAPS 
WAC 173-400, General Regulations for Air Pollution Sources, 

E D E 9 8 N w p - 0 0 3 WAC 173-460, Controls for New Sources of Toxic Air 
Pollutants 

XI. Nature of Business (provide a brief description that Includes both dangerous waste and non-dangerous waste 
areas and activities) 

The 325 Hazardous Waste Treatment Units (325 HWTUs) consist of the Shielded Analytical Laboratory 
(SAL), which includes Rooms 32, 200, 201, 202, and 203 of the 325 Building; and the Hazardous Waste 
Treatment Unit (HWTU) encompassing Rooms 520, 524, and 528 of the 325 ·Building. The 325 HWTUs 
began waste management operations in 1991 (SAL) and 1995 (HWTU). Up to 12,000 liters of dangerous 
and/ or mixed waste may be stored in the 325 HWTUs (S01). A maximum of 1514 liters of dangerous 

• ·. 

and/ or mixed waste may be treated per day in containers in the 325 HWTUs (T04). 

A maximum of 1,218 liters of dangerous and/ or mixed waste may be stored in tanks in the 325 HWTUs 
(S02). A maximum of 1,218 liters per day of dangerous and/ or mixed waste may be treated in tanks in 
the 325 HWTUs (TOl). 

Dangerous and/ or mixed waste treatments are generally conducted as small bench-scale operations 
except for in-tank treatments. Treatment processes utilized at the 325 HWTUs may include any of the 
types of treatment described in WAC 173-303-380(2)(d), Table 2, Section 2 except for the following: 
incineration technologies (T06-T10), large-scale biological treatment (T68, T72, and T73), boiler and 
industrial furnace-based treatment (T80-T93), and treatment in containment buildings (T94). 

Routine dangerous and/ or mixed waste treatment that will be conducted in the 325 HWTUs will include 
pH adjustment, ion exchange, carbon absorption, oxidation, reduction, waste concentration by 
evaporation, precipitation, filtration, solvent extraction, solids washing, phase separation, catalytic 
destruction, and solidification/ stabilization. These waste treatments will be conducted on small 
quantities of diverse radioactive, dangerous, and/ or mixed wastes generated from ongoing research and 
development and analytical chemistry activities. Waste to be handled in the 325 HWTUs will include 
listed waste, waste from non-specific sources, characteristic waste, and state-only criteria waste. Multi-
source leachate (F039) is included as a waste derived from non-specific source waste FOOl through FOOS. 
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EXAMPLE FOR COMPLETING ITEMS XII and XIII (shown In lines numbered X-1, X-2, and X-3 below): A facil ity 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 sffu vitrification. 

Section XII. Process Codes and Design 
Section XIII . Other Process Codes 

Capacities 

B. Process Design 
C. 

B Process Design 
C. 

A. Process 
Capacity 

Process A. Capacity 
Procesa Line 

Codes 2. Unit of Total Line Process 2. Unit of Total D. Process 
Number Number Codes Description (enter code) 1. Amount Measure Number 

(enter code) 1. Amount Measure Number 
(enter of Units (enter of Units 
code) codt) 

X 1 s 0 2 1,600 G 002 X 1 T 0 4 700 C 001 In situ 
vitrification 

X 2 T 0 3 20 E 001 

X 3 T 0 4 700 C 001 

1 s 0 1 12,000 L 001 1 

2 s 0 2 1218 L 001 2 T 0 4 1514 V 1 Treatment in 
containers 

3 T 0 1 1218 V 001 3 

4 4 

5 5 

6 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 1 9 

2 0 2 0 

2 1 2 1 

2 2 2 2 

2 3 2 3 

2 4 2 4 

2 5 2 5 
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WA? 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

Example 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 C. Unit of D. Processes 
Line B. Estimated Annual Measure 

Number Waste No. Quantity of Waste (enter (1) Process Codes (enter) (2) Process Description 
(enter code) code) [If a code Is not entered in D (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 82,S0C K s 0 1 T 0 4 Includes Debris 
[60,000 (501); 22,500 ([04)] 

2 D 0 0 2 K s 0 1 T 0 4 Includes Debris 

3 D 0 0 3 K s 0 1 T 0 4 Includes Debris 

4 D 0 0 4 K s 0 1 T 0 4 Includes Debris 

5 D 0 0 5 K s 0 1 T 0 4 Includes Debris 

6 D 0 0 6 K s 0 1 T 0 4 Includes Debris 

7 D 0 0 7 K s 0 1 T 0 4 Includes Debris 

8 D 0 0 8 K s 0 1 T 0 4 Includes Debris 

9 D 0 0 9 K s 0 1 T 0 4 Includes Debris 

1 0 D 0 1 0 K s 0 1 T 0 4 Includes Debris 

1 1 D 0 1 1 K s 0 1 T 0 4 Includes Debris 

1 2 D 0 1 2 K s 0 1 T 0 4 Includes Debris 

1 3 D 0 1 3 K s 0 1 T 0 4 Includes Debris 

1 4 D 0 1 4 K s 0 1 T 0 4 Includes Debris 

1 5 D 0 1 5 K s 0 1 T 0 4 Includes Debris 

1 6 D 0 1 6 K s 0 1 T 0 4 Includes Debris 

1 7 D 0 1 7 K s 0 1 T 0 4 Includes Debris 

1 8 D 0 1 8 K s 0 1 T 0 4 Includes Debris 

1 9 D 0 1 9 K s 0 1 T 0 4 Includes Debris 

2 0 D 0 2 0 K s 0 1 T 0 4 Includes Debris 

2 1 D 0 2 1 K s 0 1 T 0 4 Includes Debris 

2 2 D 0 2 2 K s 0 1 T 0 4 Includes Debris 

2 3 D 0 2 3 K s 0 1 T 0 4 Includes Debris 

2 4 D 0 2 4 K s 0 1 T 0 4 Includes Debris 

2 5 D 0 2 5 K s 0 1 T 0 4 Includes Debris 
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Continuation o fS ect1on 

A. Dangerous 
Line Waste No. 
Number 

(enter code) 

2 6 D 0 2 6 

2 7 D 0 2 7 

2 8 D 0 2 8 

2 9 D 0 2 9 

3 0 D 0 3 0 

3 1 D 0 3 1 

3 2 D 0 3 2 

3 3 D 0 3 3 

3 4 D 0 3 4 

3 5 D 0 3 5 

3 6 D 0 3 6 

3 7 D 0 3 7 

3 8 D 0 3 8 

3 9 D 0 3 9 

4 0 D 0 4 0 

4 1 D 0 4 1 

4 2 D 0 4 2 

4 3 D 0 4 3 

4 4 F 0 0 1 

4 5 F 0 · o 2 

4 6 F 0 0 3 

4 7 F o. 0 4 

4 8 F 0 0 5 

4 9 F 0 2 7 

5 0 p 0 0 1 

5 1 p 0 0 2 

5 2 p 0 0 3 

5 3 p 0 0 4 

5 4 p 0 0 5 

5 5 p 0 0 6 

5 6 p 0 0 7 

5 7 p 0 0 8 

5 8 p 0 0 9 

5 9 p 0 1 0 

6 0 p 0 1 1 

XIV D escr1pt1on o fD ang 
B. Estimated C. Unit of 

Annual Measure 
Quantity of (enter 

Waite code) 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

erous w aste 

WA7 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

D. Procesa 
.. 

(1) Process Codes (enter) (2) Process Description 
[If a code ls not entered In D (1)} 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

Part 111 , Operating Unit 5-A.5 



Class 1 Modification 
September 30, 2008 

WA7 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

Continuation o fS f ection XIV. Description o Dangerous Waste 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code Is not entered in D (1)] 

6 1 p 0 1 2 K s 0 1 T 0 4 Includes Debris 

6 2 p 0 1 3 K s 0 1 T 0 4 Includes Debris 

6 3 p 0 1 4 K s 0 1 T 0 4 Includes Debris 

6 4 p 0 1 5 K s 0 1 T 0 4 Includes Debris 

6 5 p 0 1 6 K s 0 1 T 0 4 Includes Debris 

6 6 p 0 1 7 K s 0 1 T 0 4 Includes Debris 

6 7 p 0 1 8 K s 0 1 T 0 4 Includes Debris 

6 8 p 0 2 0 K s 0 1 T 0 4 Includes Debris 

6 9 p 0 2 1 K s 0 1 T 0 4 Includes Debris 

7 0 p 0 2 2 K s 0 1 T 0 4 Includes Debris 

7 1 p 0 2 3 K s 0 1 T 0 4 Includes Debris 

7 2 p 0 2 4 K s 0 1 T 0 4 Includes Debris 

7 3 p 0 2 6 K s 0 1 T 0 4 Includ~s Debris 

7 4 p 0 2 7 K s 0 1 T 0 4 Includes Debris 

7 5 p 0 2 8 K s 0 1 T 0 4 Includes Debris 

7 6 p 0 2 9 K s 0 1 T 0 4 Includes Debris 

7 7 p 0 3 0 K s 0 1 T 0 4 Includes Debris 

7 8 p 0 3 1 K s 0 1 T 0 4 Includes Debris 

7 9 p 0 3 3 K s 0 1 T 0 4 Includes Debris 

8 0 p 0 3 4 K s 0 1 T 0 4 Includes Debris 

8 1 p 0 3 6 K s 0 1 T 0 4 Includes Debris 

8 2 p 0 3 7 K s 0 1 T 0 4 Includes Debris 

8 3 p 0 3 8 K s 0 1 T 0 4 Includes Debris 

8 4 p 0 3 9 K s 0 1 T 0 4 Includes Debris 

8 5 p 0 4 0 K s 0 1 T 0 4 Includes Debris 

8 6 p 0 4 1 K s 0 1 T 0 4 Includes Debris 

8 7 p 0 4 2 K s 0 1 T 0 4 Includes Debris 

8 8 p 0 4 3 K s 0 1 T 0 4 Includes Debris 

8 9 p 0 4 4 K s 0 1 T 0 4 Includes Debris 

9 0 p 0 4 5 K s 0 1 T 0 4 Includes Debris 

9 1 p 0 4 6 K s 0 1 T 0 4 Includes Debris 

9 2 p 0 4 7 K s 0 1 T 0 4 Includes Debris 

9 3 p 0 4 8 K s 0 1 T 0 4 Includes Debris 

9 4 p 0 4 9 K s 0 1 T 0 4 Includes Debris 

9 5 p 0 5 0 K s 0 1 T 0 4 Includes Debris 
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I EPA/State ID Number I W J A I 7 J 8 J 9 J O J O J O I 8 J 9 J 6 I 7 J 

Continuation of S XIV ection . Description of Dangerous Waste 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [lf a code Is not entered In D (1)1 

9 6 p 0 5 1 K s 0 1 T 0 4 Includes Debris 

9 7 p 0 5 4 K s 0 1 T 0 4 Includes Debris 

9 8 p 0 5 6 K s 0 1 T 0 4 Includes Debris 

9 9 p 0 5 7 K s 0 1 T 0 4 Includes Debris 

1 0 0 p 0 5 8 K s 0 1 T 0 4 Includes Debris 

1 0 1 p 0 5 9 K s 0 1 T 0 4 Includes Debris 

1 0 2 p 0 6 0 K s 0 1 T 0 4 Includes Debris 

1 0 3 p 0 6 2 K s 0 1 T 0 4 Includes Debris 

1 0 4 p 0 6 3 K s 0 1 T 0 4 Includes Debris 

1 0 5 p 0 6 4 K s 0 1 T 0 4 Includes Debris 

1 0 6 p 0 6 5 K s 0 1 T 0 4 Includes Debris 

1 0 7 p 0 6 6 K s 0 1 T 0 4 Includes Debris 

1 0 8 p 0 6 7 K s 0 1 T 0 4 Includes Debris 

1 0 9 p 0 6 8 K s 0 1 T 0 4 Includes Debris 

1 1 0 p 0 6 9 K s 0 1 T 0 4 Includes Debris 

] 1 1 p 0 7 0 K s 0 1 T 0 4 Includes Debris 

1 1 2 p 0 7 1 K s 0 1 T 0 4 Includes Debris 

1 1 3 p 0 7 2 K s 0 1 T 0 4 Includes Debris 

1 1 4 p 0 7 3 K s 0 1 T 0 4 includes Debris 

1 1 5 p 0 7 4 K s 0 1 T 0 4 Includes Debris 

1 1 6 p 0 7 5 K s 0 1 T 0 4 Includes Debris 

1 1 7 p 0 7 6 K s 0 1 T 0 4 Includes Debris 

1 1 8 p 0 7 7 K s 0 1 T 0 4 Includes Debris 

1 1 9 p 0 7 8 K s 0 1 T 0 4 Includes Debris 

1 2 0 p 0 8 1 K s 0 1 T 0 4 Includes Debris 

1 2 1 p 0 8 2 K s 0 1 T 0 4 Includes Debris 

1 2 2 p 0 8 4 K s 0 1 T 0 4 Includes Debris 

1 2 3 p 0 8 5 K s 0 1 T 0 4 Includes Debris 

1 2 4 p 0 8 7 K s 0 1 T 0 4 Includes Debris 

1 2 5 p 0 8 8 K s 0 1 T 0 4 Includes Debris 

1 2 6 p 0 8 9 K s 0 1 T 0 4 Includes Debris 

1 2 7 p 0 9 2 K s 0 1 T 0 4 Includes Debris 

1 2 8 p 0 9 3 K s 0 1 T 0 4 Includes Debris 

1 2 9 p 0 9 4 K s 0 1 T 0 4 Includes Debris 

1 3 0 p 0 9 5 K s 0 1 T 0 4 Includes Debris 
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Continuation of Section XIV. Description of Dangerous w aste 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code is not entered In D (1)) 

1 3 1 p 0 9 6 K s 0 1 T 0 4 Includes Debris 

'} 3 2 p 0 9 7 K s 0 1 T 0 4 Includes Debris 

1 3 3 p 0 9 8 K s 0 1 T 0 4 Includes Debris 

1 3 4 p 0 9 9 K s 0 1 T 0 4 Includes Debris 

1 3 5 p 1 0 1 K s 0 1 T 0 4 Includes Debris 

1 3 6 p 1 0 2 K s 0 1 T 0 4 Includes Debris 

1 3 7 p 1 0 3 K s 0 1 T 0 4 Includes Debris 

1 3 8 p 1 0 4 K s 0 1 T 0 4 Includes Debris 

1 3 9 p 1 0 5 K s 0 1 T 0 4 Includes Debris 

1 4 0 p 1 0 6 K s 0 1 T 0 4 Includes Debris 

1 4 1 p 1 0 8 K s 0 1 T 0 4 Includes Debris 

1 4 2 p 1 0 9 K s 0 1 T 0 4 Includes Debris 

1 4 3 p 1 1 0 K s 0 1 T 0 4 Includes Debris 

1 4 4 p 1 1 1 K s 0 1 T 0 4 Includes Debris 

1 4 5 p 1 1 2 K s 0 1 T 0 4 Includes Debris 

1 4 6 p 1 1 3 K s 0 1 T 0 4 Includes Debris 

1 4 7 p 1 1 4 K s 0 1 T 0 4 Includes Debris 

1 4 8 p 1 1 5 K s 0 1 T 0 4 Includes Debris 

1 4 9 p 1 1 6 K s 0 1 T 0 4 Includes Debris 

1 5 0 p 1 1 8 K s 0 1 T 0 4 Includes Debris 

1 5 1 p 1 1 9 K s 0 1 T 0 4 Includes Debris 

1 5 2 p 1 2 0 K s 0 1 T 0 4 Includes Debris 

1 5 3 p 1 2 1 K s 0 1 T 0 4 Includes Debris 

1 5 4 p 1 2 2 K s 0 1 T 0 4 Includes Debris 

1 5 5 p 1 2 3 K s 0 1 T 0 4 Includes Debris 

1 5 6 p 1 2 7 K s 0 1 T 0 4 Includes Debris 

l 5 7 p 1 2 8 K s 0 1 T 0 4 Includes Debris 

1 5 8 p 1 8 5 K s 0 1 T 0 4 Includes Debris 

1 5 9 p 1 8 8 K s 0 1 T 0 4 Includes Debris 

1 6 0 p 1 8 9 K s 0 1 T 0 4 Includes Debris 

1 6 1 p 1 9 0 K s 0 1 T 0 4 Includes Debris 

1 6 2 p 1 9 1 K s 0 1 T 0 4 Includes Debris 

1 6 3 p 1 9 2 K s 0 1 T 0 4 Includes Debris 

1 6 4 p 1 9 4 K s 0 1 T 0 4 Includes Debris 

1 6 5 p 1 9 6 K s 0 1 T 0 4 Includes Debris 
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Continuation of Section 

A. Dangerous 
Line Waste No. 
Number 

(enter code) 

1 6 6 p 1 9 7 

1 6 7 p 1 9 8 

1 6 8 p 1 9 9 

1 6 9 p 2 0 1 

1 7 0 p 2 0 2 ,. 7 1 p 2 0 3 

1 7 2 p 2 0 4 

1 7 3 p 2 0 5 

1 7 4 u 0 0 1 

1 7 5 u 0 0 2 

1 7 6 u 0 0 3 

1 7 7 u 0 0 4 

1 7 8 u 0 0 5 

1 7 9 u 0 0 . 6 

1 8 0 u 0 0 7 

1 8 1 u 0 0 8 

1 8 2 u 0 0 9 

1 8 3 u 0 1 0 

1 8 4 u 0 1 1 

1 8 5 u 0 1 2 

1 8 6 u 0 1 4 

l 8 7 u 0 1 5 

1 8 8 u 0 1 6 

1 8 9 u 0 1 7 

l 9 0 u 0 1 8 

1 9 1 u 0 1 9 

1 9 2 u 0 2 0 

1 9 3 u 0 2 1 

1 9 4 u 0 2 2 

1 9 5 u 0 2 3 

1 9 6 u 0 2 4 

1 9 7 u 0 2 5 

1 9 8 u 0 2 6 

1 9 9 u 0 2 7 

2 0 0 u 0 2 8 

X 

WA? 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

IV. Description o fD angerous Waste 
B. Estimated C. Unit of D. Proce&& 

Annual Measure 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code ls not entered In D (1)) 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 

K s 0 1 T 0 4 Includes Debris 
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Continuation of Section XIV. Description o angerous as e f D W t 

A. Dangerous B. Estimated C. Unitof D. Proceu 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter} (2) Process Description 
Waste code) [If a code is not entered in D (1}] 

2 0 1 u 0 2 9 K s 0 1 T 0 4 Includes Debris 

2 0 2 u 0 3 0 K s 0 1 T 0 4 Includes Debris 

2 0 3 u 0 3 1 K s 0 1 T 0 4 Includes Debris 

2 0 4 u 0 3 2 K s 0 1 T 0 4 Includes Debris 

2 0 5 u 0 3 3 K s 0 1 T 0 4 Includes Debris 

2 0 6 u 0 3 4 K s 0 1 T 0 4 Includes Debris 

2 0 7 u 0 3 5 K s 0 1 T 0 4 Includes Debris 

2 0 8 u 0 3 6 K s 0 1 T 0 4 Includes Debris 

2 0 9 u 0 3 7 K s 0 1 T 0 4 Includes Debris 

2 1 0 u 0 3 8 K s 0 1 T 0 4 Includes Debris 

2 1 l u 0 3 9 K s 0 1 T 0 4 Includes Debris 

2 l 2 u 0 4 1 K s 0 1 T 0 4 Includes Debris 

2 1 3 u 0 4 2 K s 0 1 T 0 4 Includes Debris 

2 1 4 u 0 4 3 K s 0 1 T 0 4 Includes Debris 

2 1 5 u 0 4 4 K s 0 1 T 0 4 Includes Debris 

2 1 6 u 0 4 5 K s 0 1 T 0 4 Includes Debris 

2 1 7 u 0 4 6 K s 0 1 T 0 4 Includes Debris 

2 1 8 u 0 4 7 K s 0 1 T 0 4 Includes Debris 

2 1 9 u 0 4 8 K s 0 1 T 0 4 Includes Debris 

2 2 0 u 0 4 9 K s 0 1 T 0 4 Includes Debris 

2 2 1 u 0 5 0 K s 0 1 T 0 4 Includes Debris 

2 2 2 u 0 5 1 K s 0 1 T 0 4 Includes Debris 

2 2 3 u 0 5 2 K s 0 1 T 0 4 Includes Debris 

2 2 4 u 0 5 3 K s 0 1 T 0 4 Includes Debris 

2 2 5 u 0 5 5 K s 0 1 T 0 4 Includes Debris 

2 2 6 u 0 5 6 K s 0 1 T 0 4 Includes Debris 

2 2 7 u 0 5 7 K s 0 1 T 0 4 Includes Debris 

2 2 8 u 0 5 8 K s 0 1 T 0 4 Includes Debris 

2 2 9 u 0 5 9 K s 0 1 T 0 4 Includes Debris 

2 3 0 u 0 6 0 K s 0 1 T 0 4 Includes Debris 

2 3 1 u 0 6 1 K s 0 1 T 0 4 Includes Debris 

2 3 2 u 0 6 2 K s 0 1 T 0 4 Includes Debris 

2 3 3 u 0 6 3 K s 0 1 T 0 4 Includes Debris 

2 3 4 u 0 6 4 K s 0 1 T 0 4 Includes Debris 

2 3 5 u 0 6 6 K s 0 1 T 0 4 Includes Debris 
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I EPA/State ID Number I W I A I 7 I 8 I 9 I 0 I 0 I 0 I 8 I 9 I 6 I 7 I 

C ontmuat,on o fS ect1on XIV D ·r escr1p1 1On o fD angerous w aste 

A. Dangerous B. Estimated C. Unltof 0 . Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code Is not entered in D (1)) 

2 3 6 u 0 6 7 K s 0 1 T 0 4 Includes Debris 

2 3 7 u 0 6 8 K s 0 1 T 0 4 Includes Debris 

2 3 8 u 0 6 9 K s 0 1 T 0 4 Includes Debris 

2 3 9 u 0 7 0 K s 0 1 T 0 4 Includes Debris 

2 4 0 u 0 7 1 K s 0 1 T 0 4 Includes Debris 

2 4 1 u 0 7 2 K s 0 1 T 0 4 Includes Debris 

2 4 2 u 0 7 3 K s 0 1 T 0 4 Includes Debris 

2 4 3 u 0 7 4 K s 0 1 T 0 4 Includes Debris 

2 4 4 u 0 7 6 K s 0 1 T 0 4 Includes Debris 

2 4 5 u 0 7 7 K s 0 1 T 0 4 Includes Debris 

2 4 6 u 0 7 8 K s 0 1 T 0 4 Includes Debris 

2 4 7 u 0 7 9 K s 0 1 T 0 4 Includes Debris 

2 4 8 u 0 8 0 K s 0 1 T 0 4 Includes Debris 

2 4 9 u 0 8 1 K s 0 1 T 0 4 Includes Debris 

2 5 0 u 0 8 2 K s 0 1 T 0 4 Includes Debris 

2 5 1 u 0 8 3 K s 0 1 T 0 4 Includes Debris 

2 5 2 u 0 8 4 K s 0 1 T 0 4 Includes Debris 

2 5 3 u 0 8 5 K s 0 1 T 0 4 Includes Debris 

2 5 4 u 0 8 6 K s 0 1 T 0 4 Includes Debris 

2 5 5 u 0 8 7 K s 0 1 T 0 4 Includes Debris 

2 5 6 u 0 8 8 K s 0 1 T 0 4 Includes Debris 

2 5 7 u 0 8 9 K s 0 1 T 0 4 Includes Debris 

2 5 8 u 0 9 0 K s 0 1 T 0 4 Includes Debris 

2 5 9 u 0 9 1 K s 0 1 T 0 4 Includes Debris 

2 6 0 u 0 9 2 K s 0 1 T 0 4 Includes Debris 

2 6 1 u 0 9 3 K s 0 1 T 0 4 Includes Debris 

2 6 2 u 0 9 4 K s 0 1 T 0 4 Includes Debris 

2 6 ' 3 u 0 9 5 K s 0 1 T 0 4 Includes Debris 

2 6 4. u 0 9 6 K s 0 1 T 0 4 Includes Debris 

2 6 5 u 0 9 7 K s 0 1 T 0 4 Includes Debris 

2 6 6 u 0 9 8 K s 0 1 T 0 4 Includes Debris 

2 6 7 u 0 9 9 K s 0 1 T 0 4 Includes Debris 

2 6 8 u 1 0 1 K s 0 1 T 0 4 Includes Debris 

2 6 9 u 1 0 2 K s 0 1 T 0 4 Includes Debris 

2 7 0 u 1 0 3 K s 0 1 T 0 4 Includes Debris 

Part Ill, Operating Unit 5-A.11 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

I EPA/State ID Number I W I A I 7 I 8 I 9 I O I O I O I 8 I 9 I 6 j 1 I 

c r r on mua 10n o f S f XIV D ec1on . r escrip· 10n o fD ang erous Wt as e 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Proceas Codea (enter) (2) Process Description 
Waate code) [If a code Is not entered In D (1 )J 

2 7 1 u 1 0 5 K s 0 1 T 0 4 Includes Debris 

2 7 2 u 1 0 6 K s 0 1 T 0 4 Includes Debris 

2 7 3 u 1 0 7 K s 0 1 T 0 4 Includes Debris 

2 7 4 u 1 0 8 K s 0 1 T 0 4 Includes Debris 

2 7 5 u 1 0 9 K s 0 1 T 0 4 Includes Debris 

2 7 6 u 1 1 0 K s 0 1 T 0 4 Includes Debris 

2 7 7 u 1 1 1 K s 0 1 T 0 4 Includes Debris 

2 7 8 u 1 1 2 K s 0 1 T 0 4 Includes Debris 

2 7 9 u 1 1 3 K s 0 1 T 0 4 Includes Debris 

2 8 0 u 1 1 4 K s 0 1 T 0 4 Includes Debris 

2 8 1 u 1 1 5 K s 0 1 T 0 4 Includes Debris 

2 8 2 u 1 1 6 K s 0 1 T 0 4 Includes Debris 

2 8 3 u 1 1 7 K s 0 1 T 0 4 Includes Debris 

2 8 4 u 1 1 8 K s 0 1 T 0 4 Includes Debris 

2 8 5 u 1 1 9 K s 0 1 T 0 4 Includes Debris 

2 8 6 u 1 2 0 K s 0 1 T 0 4 Includes Debris 

2 8 7 u 1 2 1 K s 0 1 T 0 4 Includes Debris 

2 8 8 u 1 2 2 K s 0 1 T 0 4 Includes Debris 

2 8 9 u 1 2 3 K s 0 1 T 0 4 Includes Debris 

2 9 0 u 1 2 4 K s 0 1 T 0 4 Includes Debris 

2 9 1 u 1 2 5 K s 0 1 T 0 4 Includes Debris 

2 9 2 u 1 2 6 K s 0 1 T 0 4 Includes Debris 

2 9 3 u 1 2 7 K s 0 1 T 0 4 Includes Debris 

2 9 4 u 1 2 8 K s 0 1 T 0 4 Includes Debris 

2 9 5 u 1 2 9 K s 0 1 T 0 4 Includes Debris 

2 9 6 u 1 3 0 K s 0 1 T 0 4 Includes Debris 

2 9 7 u 1 3 1 K s 0 1 T 0 4 Includes Debris 

2 9 8 u 1 3 2 K s 0 1 T 0 4 Includes Debris 

2 9 9 u 1 3 3 K s 0 1 T 0 4 Includes Debris 

3 0 0 u 1 3 4 K s 0 1 T 0 4 Includes Debris 

3 0 1 u 1 3 5 K s 0 1 T 0 4 Includes Debris 

3 0 2 u 1 3 6 K s 0 1 T 0 4 Includes Debris 

3 0 3 u 1 3 7 K s 0 1 T 0 4 Includes Debris 

3 0 4 u 1 3 8 K s 0 1 T 0 4 Includes Debris 

3 0 5 u 1 4 0 K s 0 1 T 0 4 Includes Debris 

Part Ill, Operating Unit 5-A.12 
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WA? 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

I EPA/State ID Number / W / A / 7 / 8 / 9 / 0 / 0 / 0 / 8 / 9 / 6 / 7 / 

Continuation of Section X IV D escription o fD angerous Waste 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
waste code) (If a code Is not entered In D (1)) 

3 0 6 u 1 4 1 K s 0 1 T 0 4 Includes Debris 

3 0 7 u 1 4 2 K s 0 1 T 0 4 Includes Debris 

3 0 8 u 1 4 3 K s 0 1 T 0 4 Includes Debris 

3 0 9 u 1 4 4 K s 0 1 T 0 4 Includes Debris 

3 l 0 u 1 4 5 K s 0 1 T 0 4 Includes Debris 

3 1 1 u 1 4 6 K s 0 1 T 0 4 Includes Debris 

3 ] 2 u 1 4 . 7 K s 0 1 T 0 4 Includes Debris 

3 1 3 V 1 4 8 K s 0 1 T 0 4 Includes Debris 

3 1 4 u 1 4 9 K s 0 1 T 0 4 Includes Debris 

3 1 5 V 1 5 0 K s 0 1 T 0 4 Includes Debris 

3 1 6 u 1 5 1 K s 0 1 T 0 4 Includes Debris 

3 1 7 u 1 5 2 K s 0 1 T 0 4 Includes Debris 

3 1 8 u 1 5 3 K s 0 1 T 0 4 Includes Debris 

3 1 9 u 1 5 4 K s 0 1 T 0 4 Includes Debris 

3 2 0 u 1 5 5 K s 0 1 T 0 4 Includes Debris 

3 2 1 u 1 5 6 K s 0 1 T 0 4 Includes Debris 

3 2 2 V 1 5 7 K s 0 1 T 0 4 Includes Debris 

3 2 3 V 1 5 8 K s 0 1 T 0 4 Includes Debris 

3 2 4 u 1 5 9 K s 0 1 T 0 4 Includes Debris 

3 2 5 u 1 6 0 K s 0 1 T 0 4 Includes Debris 

3 2 6 u 1 6 1 K s 0 1 T 0 4 Includes Debris 

3 2 7 u 1 6 2 K s 0 1 T 0 4 Includes Debris 

3 2 8 u 1 6 3 K s 0 1 T 0 4 Includes Debris 

3 2 9 u 1 6 4 K s 0 1 T 0 4 Includes Debris 

3 3 0 u 1 6 5 K s 0 1 T 0 4 Includes Debris 

3 3 1 V 1 6 6 K s 0 1 T 0 4 Includes Debris 

3 3 2 u 1 6 7 K s 0 1 T 0 4 Includes Debris 

3 3 3 u 1 6 8 K s 0 1 T 0 4 Includes Debris 

3 3 4 u 1 6 9 K s 0 1 T 0 4 Includes Debris 

3 3 5 u 1 7 0 K s 0 1 T 0 4 Includes Debris 

3 3 6 V 1 7 1 K s 0 1 T 0 4 Includes Debris 

3 3 7 V 1 7 2 K s 0 1 T 0 4 Includes Debris 

3 3 8 u 1 7 3 K s 0 1 T 0 4 Includes Debris 

3 3 9 u 1 7 4 K s 0 1 T 0 4 Includes Debris 

3 4 0 u 1 7 6 K s 0 1 T 0 4 Includes Debris 

Part 111 , Operating Un it 5-A. 13 
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WA? 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

C f f on mua 10n o f S f XIV D ec1on . f escr1p 10n o fD anaerous w t as e 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code is not entered In D (1)] 

3 4 1 u 1 7 7 K s 0 1 T 0 4 Includes Debris 

3 4 2 u 1 7 8 K s 0 1 T 0 4 Includes Debris 

3 4 3 u 1 7 9 K s 0 1 T 0 4 Includes Debris 

3 4 4 u 1 8 0 K s 0 1 T 0 4 Includes Debris 

3 4 5 u 1 8 1 K s 0 1 T 0 4 Includes Debris 

3 4 6 u 1 8 2 K s 0 1 T 0 4 Includes Debris 

3 4 7 u 1 8 3 K s 0 1 T 0 4 Includes Debris 

3 4 8 u 1 8 4 K s 0 1 T 0 4 Includes Debris 

3 4 9 u 1 8 5 K s 0 1 T 0 4 Includes Debris 

3 5 0 u 1 8 6 K s 0 1 T 0 4 Includes Debris 

3 5 1 u 1 8 7 K s 0 1 T 0 4 Includes Debris 

3 5 2 u 1 8 8 K s 0 1 T 0 4 Includes Debris 

3 5 3 u 1 8 9 K s 0 1 T 0 4 Includes Debris 

3 5 4 u 1 9 0 K s 0 1 T 0 4 Includes Debris 

3 5 5 u 1 9 1 K s 0 1 T 0 4 Includes Debris 

3 5 '6 u 1 9 2 K s 0 1 T 0 4 Includes Debris 

3 5 7 u 1 9 3 K s 0 1 T 0 4 Includes Debris 

3 5 8 u 1 9 4 K s 0 1 T 0 4 Includes Debris 

3 5 9 u 1 9 6 K s 0 1 T 0 4 Includes Debris 

3 6 0 u 1 9 7 K s 0 1 T 0 4 Includes Debris 

3 6 1 u 2 0 0 K s 0 1 T 0 4 Includes Debris 

3 6 2 u 2 0 1 K s 0 1 T 0 4 Includes Debris 

3 6 3 u 2 0 2 K s 0 1 T 0 4 Includes Debris 

3 6 4 u 2 0 3 K s 0 1 T 0 4 Includes Debris 

3 6 5 u 2 0 4 K s 0 1 T 0 4 Includes Debris 

3 6 6 u 2 0 5 K s 0 1 T 0 4 Includes Debris 

3 6 7 u 2 0 6 K s 0 1 T 0 4 Includes Debris 

3 6 8 u 2 0 7 K s 0 1 T 0 4 Includes Debris 

3 6 9 u 2 0 8 K s 0 1 T 0 4 Includes Debris 

3 7 0 u 2 0 9 K s 0 1 T 0 4 Includes Debris 

3 7 1 u 2 1 0 K s 0 1 T 0 4 Includes Debris 

3 7 2 u 2 1 1 K s 0 1 T 0 4 Includes Debris 

3 7 3 u 2 1 3 K s 0 1 T 0 4 Includes Debris 

3 7 4 u 2 1 4 K s 0 1 T 0 4 Includes Debris 

3 7 5 u 2 1 5 K s 0 1 T 0 4 Includes Debris 
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Continuation of s ectton 

A. Dangerous 
Line Waste No. 
Number 

(enter code) 

3 7 6 u 2 1 6 

3 7 7 u 2 1 7 

3 7 8 u 2 1 8 

3 7 9 u 2 1 9 

3 8 0 u 2 2 0 

3 8 l u 2 2 1 

3 8 2 u 2 2 2 

3 8 3 u 2 2 3 

3 8 4 u 2 2 5 

3 8 5 u 2 2 6 

3 8 6 u 2 2 7 

3 8 7 u 2 2 8 

3 8 8 u 2 3 4 

3 8 9 u 2 3 5 

3 9 0 u 2 3 6 

3 9 1 u 2 3 · 7 

3 9 2 u 2 3 8 

3 9 3 u 2 3 9 

3 9 4 u 2 4 0 

3 9 5 u 2 4 3 

3 9 6 u 2 4 4 

3 9 7 u 2 4 6 

3 9 8 u 2 4 7 

3 9 9 u 2 4 8 

4 0 0 u 2 4 9 

4 0 l u 2 7 1 

4 0 2 u 2 7 8 

4 0 3 u 2 7 9 

4 0 4 u 2 8 0 

4 0 5 u 3 2 8 

4 0 6 u 3 5 3 

4 0 7 u 3 5 9 

4 0 8 u 3 6 4 

4 0 9 u 3 6 7 

4 1 0 u 3 7 2 

XIV D I • escr1ptlon o fD ang 
B. Estimated C. Unit of 

Annual Measure 
Quantity of (enter 

Waste code) 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

1( 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

erous w aste 

WA? 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

D. Process 

(1) Process Codes (enter) (2) Process Description 
(If a code Is not entered In D (1)) 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

s 0 1 T 0 4 Includes Debris 

Part 111, Operating Unit 5-A.15 
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WA7 89000 8967, Part 111 , Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

C f f on mua 10n o f S f XIV D ec1on . f escrip 10n o fD angerous w t as e 

A. Dangerous B. Estimated C. Unit of D. Process 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Procesa Codes (enter) (2) Process Description 
Waste code) [If a code Is not entered In D (1)] 

4 1 l u 3 7 3 K s 0 1 T 0 4 Includes Debris 

4 1 2 u 3 8 7 K s 0 1 T 0 4 Includes Debris 

4 1 3 u 3 8 9 K s 0 1 T 0 4 Includes Debris 

4 1 4 u 3 9 4 K s 0 1 T 0 4 Includes Debris 

4 1 5 u 3 9 5 K s 0 1 T 0 4 Includes Debris 

4 1 6 u 4 0 4 K s 0 1 T 0 4 Includes Debris 

4 1 7 u 4 0 9 K s 0 1 T 0 4 Includes Debris 

4 1 8 u 4 1 0 K s 0 1 T 0 4 Includes Debris 

4 1 9 u 4 1 1 K s 0 1 T 0 4 Includes Debris 

4 2 0 w p C B K s 0 1 T 0 4 Includes Debris 

4 2 1 w p 0 1 K s 0 1 T 0 4 Includes Debris 

4 2 2 w p 0 2 K s 0 1 T 0 4 Includes Debris 

4 2 3 w p 0 3 K s 0 1 T 0 4 Includes Debris 

4 2 4 w T 0 1 K s 0 1 T 0 4 Includes Debris 

4 2 5 w T 0 2 K s 0 1 T 0 4 Includes Debris 

4 2 6 w s C 2 K s 0 1 T 0 4 Includes Debris 

4 2 7 F 0 3 9 K s 0 1 T 0 4 Includes Debris 

4 2 8 D 0 0 1 10,000 K s 0 2 T 0 1 Includes Debris 

4 2 9 D 0 0 2 K s 0 2 T 0 1 Includes Debris 

4 3 0 D 0 0 3 K s 0 2 T 0 1 Includes Debris 

4 3 1 D 0 0 4 K s 0 2 T 0 1 Includes Debris 

4 3 2 D 0 0 5 K s 0 2 T 0 1 Includes Debris 

4 3 3 D 0 0 6 K s 0 2 T 0 1 Includes Debris 

4 3 4 D 0 0 7 K s 0 2 T 0 1 Includes Debris 

4 3 5 D 0 0 8 K s 0 2 T 0 1 Includes Debris 

4 3 6 D 0 0 9 K s 0 2 T 0 1 Includes Debris 

4 3 7 D 0 1 0 K s 0 2 T 0 1 Includes Debris 

4 3 8 D 0 1 1 K s 0 2 T 0 1 Includes Debris 

4 3 9 D 0 1 8 K s 0 2 T 0 1 Includes Debris 

4 4 0 D 0 1 9 K s 0 2 T 0 1 Includes Debris 

4 4 1 D 0 2 2 K s 0 2 T 0 1 Includes Debris 

4 4 2 D 0 2 8 K s 0 2 T 0 1 Includes Debris 

4 4 3 D 0 2 9 K s 0 2 T 0 1 Includes Debris 

4 4 4 D 0 3 0 K s 0 2 T 0 1 Includes Debris 

4 4 5 D 0 3 3 K s 0 2 T 0 1 Includes Debris 

Part 111, Operating Unit 5-A.16 
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WA? 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

I EPA/State ID Number I W J A I 7 I 8 I 9 j O J O J O J 8 I 9 I 6 J 7 I 

C f f on mua I0n o fS f XIV D ec I0n . f escrIp I0n o fD angerous Wt as e 

A. Dangerous B. Estimated C. Unit of D. ProCMS 
Line Waste No. Annual Measure 
Number 

(enter code) 
Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code Is not entered In D (1)) 

4 4 6 D 0 3 4 K s 0 2 T 0 1 Includes Debris 

4 4 7 D 0 3 5 K s 0 2 T 0 1 Includes Debris 

4 4 8 D 0 3 6 K s 0 2 T 0 1 Includes Debris 

4 4 9 D 0 3 8 K s 0 2 T 0 1 Includes Debris 

4 5 0 D 0 3 9 K s 0 2 T 0 1 Includes Debris 

4 5 l D 0 4 0 K s 0 2 T 0 1 Includes Debris 

4 5 2 D 0 4 1 K s 0 2 T 0 1 Includes Debris 

4 5 3 D 0 4 3 K s 0 2 T 0 1 Includes Debris 

4 5 4 w T 0 1 K s 0 2 T 0 1 Includes Debris 

4 5 5 w T 0 2 K s 0 2 T 0 1 Includes Debris 

4 5 6 w p 0 1 K s 0 2 T 0 1 Includes Debris 
.. 

4 5 7 w p 0 2 K s 0 2 T 0 1 Includes Debris 
. - - -· 

4 5 8 w s C 2 K s 0 2 T 0 1 Includes Debris 

4 5 9 F 0 0 1 K s 0 2 T 0 1 Includes Debris 
- -

4 6 0 F 0 0 2 K s 0 2 T 0 1 Includes Debris 

4 '6 ·l F 0 0 3 K s 0 2 T 0 1 Includes Debris 

4 6 2 F 0 0 4 K s 0 2 T 0 1 Includes Debris 

4 6 3 F 0 0 5 K s 0 2 T 0 1 Includes Debris 

4 6 4 F 0 3 9 K s 0 2 T 0 1 Includes Debris 

Part Ill, Operating Unit 5-A.17 
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XV. Map 

• I 

WA7 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

Attach to this appllcatlon 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/, mile of the facility property boundary. The Instructions provide 
additional Information on meeting these requirements. 

XVI. Faclllty Drawing 
All existing facllltles must Include a scale drawing of the facility (refer to Instructions for more detall). 

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 quallfled 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 
Name and Official Title (type or print) 
Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Co-Operator" 
Name and Official Title (type or print) 
Roby D. Enge, Director 
Environment, Safety, Health and Quality 
Pacific Northwest National Laboratory 

Co-Operator* - Address and Telephone Number 

3350 George Washington Way 
P.O. Box 999 
Richland, WA 99352 
(509) 376-1187 

Facility-Property Owner 
Name and Official Title (type or print) 
Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Signature Date Signed 

/;Jri 
Signature Date Signed 

Date Signed 

Part 111, Operating Unit 5-A.18 
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Comments 

WA7 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 
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WA? 89000 8967, Part 111 , Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

325 H azardous Waste Treatment Units 

Shielded Anaytical Laboratory 
Room 203 

-Pipollne (2-ln ) 

" -.--Blind Range 

Room 32 
(Basemenc} 

7908247-1CN 

(Photo Taken 1979) 

MQ505.1 1 
6-17-06 

Shielded Analytical Laboratory Tank and Ancillary Piping 
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325 Hazardous Waste Treatment Units 

Room 528 

Room 520 

WA? 89000 8967, Part Ill , Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

96010398-20CN 
/Photo Taken 1996) 

I 

96010398-17CN 
(Photo Taken 1996\ 
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325 Hazardous Waste Treatment Units 

Room 201 

Room 201 

WA? 89000 8967, Part 111, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

96010398-16CN 
/Photo Taken 1996\ 

96010398-?CN 
/Photo Taken 1996\ 
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Shielded Analytical Laboratory 

Room 200 

SAL Tank (Room 32) 

WA7 89000 8967, Part 111 , Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

.~ 
,,. 4 

• 4 

96010398-1CN 
(Photo Taken 1996\ 

96010398-3CN 
<Photo Taken 1996\ 
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WA? 89000 8967, Part Ill , Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 58 

325 Hazardous Waste Treatment Units 

Location of the Hazardous Waste Treatment Unit and 
Shielded Analytical Laboratory (main floor) 

~ 
325-D 

Blllldtng 

,._,, 
Treatment 
Units 

Location of Shielded Analytical Laboratory Tank in Room 
"t? 

'---y---' 
325-8 Building 325-A Building 
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L\ ::r , r I l_ v 
f\ 

·[, . '' \ J 

325 Hazardous 
Waste Treatment 
Units 

Prepared for. 
US DEPARTMENT OF ENERGY 
RICHLAND OPERATIONS OFFICE 

Crested and Published by: 
Central Mapping Services 
Fluor Hanford, Richland, WA 
(509) 373-9076 

Intended Use: REFERENCE ONL Y 

Hanford Site 

WA? 89000 8967, Part Ill, Operating Unit 5 
325 Hazardous Waste Treatment Units, Revison 5B 

c:::J TSO Unit Boundary 

DOE Operating Areas 

Hanford Facility 

• Injection and Wrthdrawal Wells 

Contours at 1 Meter Intervals 

Depression Contours 

X 

SVIIMUs and Known Releases 

Linear SWMUs and Known Releases 

Spot SWMUs and Known Releases 

CJ 
CJ 
D 
= 
:,-_ -_ -_:, 

-+--

Buildings 

Structures 

Concrete 

Major Roads 

Service Roads 

Ra ilroads 

Fences 

Topographic Data: a:i-=i-===---=:::::iMeters --==----===::::iFeet 
1996, Bechtel Hanford, Inc. 0 50 100 150 200 0 100 200 400 600 

O:IProjects\2004\RCRA_ TSD'llJ41102_ Top10FacllityTopos2005_Bowman\Maps\0504C1_325HWTU_LineDwg_85x11_Rev4.mxd - 81'25l'2008@ 1:28:19 PM 
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September 30, 2008 WA7 89000 8967, Operating Unit 10, WTP 

Hanford Facility RCRA Permit Modification Notification Forms 

Part Ill, Operating Unit 10 
Waste Treatment and Immobilization Plant (WTP) 

Ecology approved PCNs for quarter ending September 30, 2008: 

PCN 

24590-HLW-PCN-ENV-06-019 

24590-H L W-PCN-ENV-08-001 

24590-HLW-PCN-ENV-08-002 

24590-LAW-PCN-ENV-06-008 

24590-PTF-PCN-ENV-07-013 

24590-PTF-PCN-ENV-07-015 

24590-PTF-PCN-ENV-08-003 

24590-PTF-PCN-ENV-08-016 

24590-WTP-PCN-ENV-05-013 

24590-WTP-PCN-ENV-05-015 

24590-WTP-PCN-ENV-06-008 

24590-WTP-PCN-ENV-06-009 

24590-WTP-PCN-ENV-08-002 

Date on Modification Form 

2008-9-19 

2008-8-20 

2008-7-24 

2008-7-28 

2008-8-14 

2008-9-09 

2008-8-12 

2008-9-09 

2008-9-11 

2008-8-14 

2008-8-26 

2008-8-20 

2008-8-20 
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Quarter Ending September 30, 
2008 

24590-HLW-PCN-ENV-06-019 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant 

Update HLW Vitrification Building Piping and Instrumentation Diagrams (P&IDs) for the HLW Process Vessel 
Vent Exhaust System in Appendix 10.2 of the Dangerous Waste Permit. 

Submitted by Co-Operator. 

_R_e_v-ie1-w+e-'d~b_y_O_R_P+P-~-og_ra_m_O_ffi_,ce_: -~ 

s. J. Date 

24590-SENV-F000I l Rev 13 (8/21 /2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 30 , 
2008 

- -- - - - --- - - - - - --- - -- - - - - -

Page 2 of 3 

24590-HLW-PCN-ENV-06-019 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 modification is to update the Piping and Instrumentation Diagrams (P&IDs) for the HLW Process 
Vessel Vent Exhaust System. The following permit P&IDs are submitted to replace those currently in Appendix 10.2. 

Appendix 10.2 

Replace: I 24590-HLW-M6-PW-P0001, Rev. 0 

I 24590-HLW-M6-PW-P20001 , Rev. 0 

I With: I 24590-HLW-M6-PW-00001 , Rev. 4 

I I 24590-HLW-M6-PW-20001, Rev. 2 

The referenced P&IDs incorporate changes provided in applicable document change forms (e.g ., DCN, SCN, SDDR, FCN, 
FCR, etc.) and changes associated with the resolution to comments on change documents since the issuance of the last 
revision of the permitted drawing. This modification requests Ecology approval and incorporation into the permit, the specific 
changes to these P&IDs that are indicated by notes 13 and 17 for 24590-HLW-M6-PW-00001 , Rev. 4, by notes 10 and 14 
for 24590-HLW-M6-PW-20001, Rev. 2, clouds, and revision triangles. Revisions are the result of ongoing design changes. 
The following identifies the significant types of changes on the attached drawings: 

24590-HLW-MB-PW-00001 

• Added wall modules and bulkheads 

• Changed pipe sizes 

• Revised seismic/quality category flags 

• Revised pipe slope 

• Added coaxial pipe for sections crossing the corridor 

• Changed fluid code and pipe specification on lines to pressure transmitters 

• Added pressure controls 

• Revised to incorporate pipe joggles 

• Added/deleted notes, holds and references 

24590-HLW-MB-PW-20001 

• Added wall modules and bulkheads 

• Changed pipe sizes 

• Revised seismic/quality category flags 

• Revised pipe slope 
• Changed fluid code and pipe specification on lines to pressure transmitters 

• Added pressure controls 

• Revised to incorporate pipe joggles 

• Added/deleted notes, holds and references 

The following is a list of outstanding change documents that have not been incorporated into this modification: 

24590-HLW-MB-PW-00001 

• 24590-HLW-M6N-PW-00002 

• 24590-HLW-M6N-PW-00012 

• 24590-HLW-MBPR-PVV-00001 

24590-HLW-MB-PW-20001 

• 24590-HLW-MBN-PW-00002 

• 24590-HLW•MBN-PW-00013 

24590-SENV-F000l l Rev 13 (8/2 1/2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 30, 
2008 

WAC 173-303-830 Modification Class: 

Please mark the Modification Class: 

Class 1 
X 

Enter Relevant WAC 173-303-830, Appendix I Modification citation number: 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 

A.1 - Administrative and Informational changes. 

Page 3of 3 

24590-HLW-PCN-ENV-06-019 

Class 1 Class 2 Class3 

A.1 and A.3 

A.3 - Equipment replacement or upgrading with functionally equivalent components (e.g., pipes, valves, pumps, conveyors, 
controls . 

Modification Approved: [XI Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denial: 

B. Becker-Khaleel 

1 Class I modifications requiring prior Agency approval. 
2 If the proposed modification docs not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 

should automatically be given a Class 3 status. This status mny be mniutnined by the Department of Ecology, or down graded to a 
Class 'I , if applicable. 

24590-SENV-F000l 1 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 
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Page 1 of 3 

Quarter Ending September 30, 
2008 

24590-H L W-PCN-ENV-06-019 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill , Operating Unit 10, Waste Treatment and Immobilization Plant 

Update HLW Vitrification Building Piping and Instrumentation Diagrams (P&IDs) for the HLW Process Vessel 
Vent Exhaust System in Appendix 10.2 of the Dangerous Waste Permit. 

Submitted by Co-Operator: Reviewed by ORP Program Office: _,, / / ___ ... ___ ~ 
s. J. Date 

24590-SENV-F000l 1 Rev 13 (8/21 /2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 30, 
2008 

Page 2 of 3 

24590-HLW-PCN-ENV-06-019 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Pennit Part & Chapter. 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 modification is to update the Piping and Instrumentation Diagrams (P&IDs) for the HLW Process 
Vessel Vent Exhaust System. The following pennit P&IDs are submitted to replace those currently in Appendix 10.2. 

Appendix 10.2 

Replace: I 24590-HLW-M6-PW-P0001, Rev. 0 

I 24590-HLW-M6-PW-P20001, Rev. 0 

I With: I 24590-HLW-M6-PW-00001, Rev. 4 

I I 24590-HLW-MS-PW-20001, Rev. 2 

The referenced P&IDs incorporate changes provided in applicable document change forms (e.g., DCN, SCN, SDDR, FCN, 
FCR, etc.) and changes associated with the resolution to comments on change documents since the issuance of the last 
revision of the permitted drawing. This modification requests Ecology approval and incorporation into the permit, the specific 
changes to these P&IDs that are indicated by notes 13 and 17 for 24590-HLW-M6-PW-00001, Rev. 4, by notes 10 and 14 
for 24590-HLW-MS-PW-20001, Rev. 2, clouds, and revision triangles. Revisions are the result of ongoing design changes. 
The following identifies the significant types of changes on the attached drawings: 

24590-HLW-MS-PW-00001 

• Added wall modules and bulkheads 

• Changed pipe sizes 
• Revised seismic/quality category flags 

• Revised pipe slope 
• Added coaxial pipe for sections crossing the corridor 

• Changed fluid code and pipe specification on lines to pressure transmitters 

• Added pressure controls 

• Revised to incorporate pipe joggles 

• Added/deleted notes, holds and references 

24590-HLW-M6-PW-20001 
• Added wall modules and bulkheads 

• Changed pipe sizes 
• Revised seismic/quality category flags 

• Revised pipe slope 
• Changed fluid code and pipe specification on lines to pressure transmitters 

• Added pressure controls 

• Revised to incorporate pipe joggles 

• Added/deleted notes, holds and references 

The following is a list of outstanding change documents that have not been incorporated into this modification: 

24590-HLW-M6-PW-00001 
• 24590-HLW-MBN-PW-00002 

• 24590-HLW-MBN-PW-00012 

• 24590-HLW-M6PR-PW-00001 

24590-HLW-M6-PW-20001 

• 24590-HLW-MBN-PW-00002 

• 24590-HLW-M6N-PW-00013 

24590-SENV-F000J 1 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 30, 
2008 

WAC 173-303-830 Modification Class: 
Please mark the Modification Class: 

Class 1 
X 

Enter Relevant WAC 173-303-830, Appendix I Modification citation number: 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 

A.1 - Administrative and Informational changes. 

Page 3 of 3 

24590-HLW-PCN-ENV-06-019 

Class 1 Class 2 Class 3 

A.1 and A.3 

A.3 - Equipment replacement or upgrading with functionally equivalent components (e.g., pipes, valves, pumps, conveyors, 
controls. 

Modification Approved: [z:I Yes D No (state reason for denial) 

Reason for denial: 

1 Class I modifications requiring prior Agency approval. 

Reviewed by Ecology: 

B. Becker-Khaleel 

2 If the proposed modification docs not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 
should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class 'I, if applicable. 

24590-SENV-F000I l Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 
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Page 1 of 2 

Quarter Ending Sept. 30, 2008 24590-HLW-PCN-ENV-08-001 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Index 

Page 2 of 2: Hanford Faclllty RCRA Permit, Part 111, Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace Equipment Assembly Drawing for HLW Offgas Drains Collection Vessel (RLD-VSL-00002) in 
Appendix 10.6 of the Dangerous Waste Permit 

Submitted by Co-Operator: 

m/21 
D. A. Klein Date 

24590-SENV-F000l l Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending Sept. 30, 2008 

Page 2 of2 

24590-HLW-PCN-ENV-08-001 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and lmmoblllzatlon Plant Part Ill, Operating Unit 10 
Description of ModlflcaUon: 
The purpose of this Class 1 modlflcaUon Is to update the Equipment Assembly Drawing for the HLW Offgas Drains Collection 
Vessel (RLD-VSL-00002). The following source drawing Is submitted to replace the permitted drawing currently in Appendix 
10.6. 

I Appendix 10.6 I 
I Replace: I 24590-HLW-MV-RLD-P0002, Rev. 0 I With: I 24590-HLW-MV-RLD--00002, Rev. 2 I 

The drawing Incorporates changes provided in applicable document change forms (e.g., DCN, SCN, SDDR, FCN, FCR, etc.) 
and changes associated with the resolution to comments on change documents since the issuance of the last revision of the 
source drawing. This modification requests Ecology approval and Incorporation Into the pennlt, the specific changes to the 
Equipment Assembly Drawing that are Indicated by note 10, clouds, and revision triangles. Revisions are the result of 
ongoing design changes. Significant changes are summarized below: 

• Incorporated 24590-HLW-MVN-RLD-00010, 24590-HLW-MVN-RLD-00015, and 24590-HLW-MVN-RLD-00016 

• Updated nozzle table 

• Replaced vessel skirt with four vessel support legs 

• Revised shim plate detail 

• Deleted Dela/I 1 

• Added Notes 9 and 10 

• Deleted Hold 2 

The following is a list of outstanding change documents that have not been Incorporated Into this modification: 
24590-HLW-MVN-RLD-00019 

WAC 173-303-830 Modification Class: 1 2 I Class 1 I Class 11 I Class 2 I Class 3 

Please mark the Modification Class: I X I I I 
Enter Relevant WAC 173-303-830, Appendix I ModlllcaUon citation number: A.1 andA.3 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
A General Permit Provisions 
1. Administrative and informational changes 
3. Equipment replacement or upgrading with functionally equivalent components (e.g., pipes, :valves, pumps, conveyors, 
controls) 

Modification Approved: @ Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for dental: 

\.~ /4/ It j ,I J/2JJ/IJ~ 
8. Becker-Khaleel 

. 
Date 

1 CIRss l modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix. I, then the proposed modification 

should automatically be given a Class 3 status. This status mny be maintnined by the Department of Ecology, or down graded too 
Class 'I, if applicable. 

24590-SENV-F000ll Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 
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Quarter Ending June 30. 2008 24590-HLW-PCN-ENV-08-002 

Index 

Hanford Facility RCRA Permit Modification Notfflcation Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 2: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10. Waste Treatment and Immobilization Plant 

Update HLW Piping and Instrumentation Diagrams (P&ID) 24590-HLW-M6-HCP-P0001 and 24590·HLW•M6-
HCP-P0002 tor the Concentrate Receipt Process System (HCP) in Appendix 10.2 of lhe Dangerous Waste 
Permit. 

Submitted by Co-Operator: Reviewed by ORP Program Office: 

~-- 1/4 /o1 
D.A.Klein Date 



Quarter Ending June 30, 2008 

Page 2 of2 

24590-HLW-PCN-ENV-08-002 

Hanford Facility RCRA Permit Modification Notification Form 

Unit Permit Part & Chapter: 

Waste Treatment and lmmobHization Plant Part Ill, Operating Unit 10 

Descrjption of Modification: 
The purpose of this Class 1 modification is to update the Piping and Instrumentation Diagrams (P&IDs) for the HLW 
Concentrate Receipt Process System Transfer Piping. The following permit P&IDs are submitted to replace those currently 
in Appendix 10.2. Note that Revision 2 of the P&IDs was rejected by Ecology on 1"2/11 /2006 (CCN 149511) and not 
incorporated in the permit 

Appendix 10.2 
Replace: I 24590-HLW-M6-HCP-P0001 , Rev. 1 

I 24590-HLW-M6-HCP-P0002, Rev. 1 
I With: I 24590-HLW-M6-HCP-P0001, Rev. 3 
I I 24590-HLW-M6-HCP-P0002, Rev. 3 

The revisions to the P&IDs are primarily editorial. They incorporate changes provided in applicable document change forms 
(e.g., DCN, SCN, SDDR, FCN, FCR, etc.) and changes associated with the resolution to comments on change documents 
since the issuance of the last revision of the permitted drawing. This modification requests Ecology approval and 
incorporation into the permit, the specific changes to these P&IDs that are indicated. Revisions are the result of ongoing 
design changes. Significant changes are summarized below: 

• Changed the labels on the PTF side of the feed transfer line identifying the PTF vessels 
• Changed the labels on the HLW stde of the feed transfer line regarding the return to PTF 
• Identified spare penetrations and boundary designations 
• Incorporated P-joggles 
• Modified quality/seismic flags 
• Revised pipe specification from S't.2A to S32A 
• -Modified, deleted and renumbered notes. 

The following is a list of outstanding change documents that have not been incorporated into this mocfrfication: 
None 

WAC 173-303-830 Modification Class: Class 1 Class 1 Class 2 Class 3 
Please mark the Modification Class: X 
Enter Relevant W ~C 173-303-830, Appendix I Modification citation number: A.1 and A.3 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
A. General Pennlt Provisions 
1. Administrative and informational changes 
3. Equipment replacement or upgrading with functionally equivalent components (e.g., pipes, valves, pumps, conveyors, 
controls) 

Modification Approved: ~ Yes D No (state reason for denial) 

Reason for denial: 

1 Class 1 modifications requiring prior Agency approval. 

Reviewed by Ecology: 

2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 
should automatically be given a ClllSS 3 status. This status may be maintained by the Department of Ecology, or down graded to a 

· Class 'l , if applicable. 

24590-SENV-F0O0ll Rev 13 (8/21/2007) Ref: 24590-WfP-GPP-SENV-010 
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Quarter Ending June 30. 2008 24590-LAW-PCN-ENV-06-008 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Permit . Part Ill, Operating Unit 10, Waste Treatment and lmmob1liz.ation Plant 

Update the Structural Integrity Assessment of Low-Activity Waste (LAW) Primary Offgas Process System 
(LOP) Plant Items (LOP-VSL-00001/2). (LOP-SCB-00001/2), and (LOP-WESP-00001/2) located in Appendix 
9.11 of the WTP Dangerous Waste Permit. 

Submitted by Co-Operator: 

0. A. Klein Date Date 

24590-SENV-F000I 1 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-0I0 
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f-lanford Facility RCRA Permit Modification Notification Form 

~1r.~I· i P.;rmit Part A Cri,1pler: 

Waste Treatment and lmmobUlz:alion Plant Part Ill, Operating Uoi110 

I Descn rior. 1 ~ Qglffcati r,: 
The purpose of this G!t-ts:r, t pnm~ mooific~tion ii; lo \1Jxh1te lhe l111e9ri!y Assessmtin! R~pnn !or the LAV-.J LOP 
·~·e~sels ana rnisct1ll1meous rreatmet'll units (MT s) locattta al E.1avaiicm 2:·-0· The following Cl ;):::vmeni is 
submitted to replace ar.d ccMolida10 twc documents curronUy in Appel'ldix 9.11. 

j i\ppcndl\~_11 

j Replace : 1 
24590-Ct\f- HC4-k XYG-i}O~Ja-01-00.:1s. am! 1

/· \N1tn 
I 2459Q..Ct1t-1-1C~-H)( vc-ocn J~Mi2-0001 

l CCN· 139510 t ARE:VA-IA-~-0!1 
l 

his- mc,air1ca,,on recuests \•.;3shing1on State Departmenl of ; r;oiogy (E.:;.ology) approval and ncorporaliori into 
the pe mit Ille above menlron ed 1nlegn!y ass.-:ssment reoort . · e report ha~ t,een 1.rpdated by !he lr de~tenctent 
Qu,it!ified Regi':itere(f Professional e: 9inaer {IQRPE) . The rtipr..>rl reflects the IQR?E s review o rhe inllowing 
final design dOt,uments: 

• Ma\ona! Re~1.11~i~011s. E.ngireering Spec,ficatlo:i:;, ~acility and Vendor Fabri:ation Or-awin~s. ~echanica 
Data Shocl.s, M3teriai Se)o::1io Oata Sheets. Sy·s1cm Descriptions and De;ign Calculat,ons prcd\iced 
1 ac::o da!'\ce ... mt: References 

c ASM!:'. Boiler and Prtssure V~ssel Code {B"11
/) . Sechon VIII. >.vision 1. Rule~ fo: Cons1rucl i<>:1 

cf Pressure Vessel~ Amerbm Society ot Mech~: :cat Engir eers 
n AS .1E Bor.er and Pressure: Vessei Code (8PV}. Secl ion V III. Division 2 Ru es fo. Cor.s1rucuon 

or Pressure Vessels . Ame lcar Society· of Mecharnca' Engineers 
::, UBC t 997, Unifcrn, sv;t.:;Fng Ccxfe lnt~r:-:mional Conterorce or BuiI6•n;:; Otr10;,.ts 

· • 24590-WTP-DB·ENG -01 001 . Rev . 1t 'NTP BasisoiOestgn 
• 24 ~S0-WTP-rE~·PR,03,0O1 . R.ev 1. Pr~vgnbori of yjrogen A.ccumulahon in Vff P 1 c1 r,k Sys lem~ :.:incf 

M i$r;ella~eo11s Tre.a.;ment Uni ts 
• 2459C-WTP-0 cR-PR-03- 02. Rev. 3. Toxrr. Vapor$ and Emiss.;cns tro-n VffP ·rank Sysierr,~ and 

Mi!;cellai"eOu!l r€i.'11menl U its 
• 24590-QL,POB- iVAO-O:;l002-03-0i. Re•,1 , OOE. De'&igri Calcu1atio ns for LOP-VSL·O000 
• 24500-OL-POB•MVA0,00002~03-09. Rev. OOC Design Ca lcvlafitms for L 0P-V5L -Ofi0t1 
• 2d59.0-0L -P0B-MVA0-00002-0'.l- 11, Rev CDC. Design Calculat,on.s for LOP-VSL -00001 
• 24590-0L-POB-MVA:>,00)02-03-02.. Rev OOE Design Calcu laticns to LOP VSL, 00002 
• 24S90 -QL ,P08-MVAO-OD~02:-1)J,1 0. Rev C,CC . Oe~•gn Calcvla\ior•s tor LOP-1/S -CiOO•n 
• 2-1590 .. QL ,P09·MVAO,OOV02 ·03 - 2. Rev. OOC, Des:gn Ca~cula1ior,s for L0?,VSL-OG002 
• 2459Ci-Ol-POA-MK.AS-OD00,-01 -03 , Rev CO~. Design C~lcul.stions fm ~OP-SCB·OOOCW2 
• 14590-C ,PQ.A.~Ml<AS-00001-01 ·16 . Rev. CO :".:. Design Calcul cl!,ons for OP-SC~HlC100;1-:i 
• 24591-0L·PO.A .• MKAS-00001 -01 •1 7, Re·,. DOC. Design Calcu,lat,ol'ls or ~OP ·SC8,00Q-J"\r,l 
• 2.d590-0l- F'OA- ;.1 K,~S-OOD01-01-t8 . Rev, OOC. Oes,g., Catcviat,cns for l OP-SCS-0000"!•'2 
• 24590.QL-POA.-M 'i:0-0COO S -07-01. Rev noo. Oes:gn Ca.culatioris fo , LOP-W:SP-0'.)0~2 
.. 24590-QL -POA-MKEC-00001 •0? .01.. Rev 000. Design Ca!cvrations tor OP w~SP -00001 

• 24590-QL-POA-MKE0-00001 -07-03 . Rev. OOH. Oesi~n Ca cuia tiMS ro LOP-1/Vf.SP ·OCOO i2 
• 24590,QL POA·MKEC•0000 1·0i •12 . Rev. OOA. Oe$1gn Calcul~tons, for '...OP -WESP-OG001i2 

1 For eacn 11em o( "ln crmatiori /,sses:;ed" 1r. lhf: 1ntegri~, assessmen r~pc r: It e 1!P-ms lis tev uri<lP.1 the "SrMce i)' 
Information· column wete rov1eweo .ind fourd (O furn'sl'l adequate e1esig1 <:(1:-1tro:s ar.d requ,reme;its :o ensurf-! 

· the oesigr l uP. ·i s.,t-:~.!ies l/'Je requirer,ieNs ot VV..ist-<ington Administrar,ve Cod€: 'N...\C- l7:l-.3G3-540. Dangt:.'m~:s 
Waste Re;,1.JIJtio:,s. 



Quarter Ending June 30, 2008 

WAC 173-303-830 Modification Class: 1 2 

Please mark the Modification Class: 
Class 1 

Page 3 of 3 

24590-LAW-PCN-ENV-06-008 

Class 11 Class 2 Class 3 

X 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number: N/A 
Enter wording of WAC 173-303-830, Appendix I Modification citation : 

In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a 
Class 11 modification . WAC 173-303-830(4 )(d)(ii)(A) states, "Class 1 modifications apply to minor changes that keep the 
permit current with routine changes to facility or its operation. These changes do not substantially alter the permit conditions 
or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1 modifications, the 
director may require prior approval." 

Modification Approved: ~ Yes D No (state reason for denial) 

Reason for denial : 

1 Class I modifications requiring prior Agency approval. 

Reviewed by Ecology: 

2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 
should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class ' l, if applicable. 
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AFS-08-0085 

April 23, 2008 

Ms. Jean Renner 
Subcontracts 
Bechtel National, Inc. 
2435 Stevens Center Place 
Ric.hland, Washington 99354 

Dear Ms. Renner: 

cerv #= 13qs10 
fi /e, B \! All,,ll!~l,lj~jlllll 

AREVA 

RPP-WTP 
RECEIVED 

APR 3 O 2008 

BYPDC 

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-00001/2), (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, 

~J)~ 
Director, Technical Services 
AREVA Federal Services LLC 
Richland Office 

Enclosure 

cc: D. C. Pfluger, MS5-L w/enclosure (2) 

AREVA Federal Services LLC 

7425 S1evens Cen1e, "'lace. R1 :::h1l!lnd . WA 9 9 354 PO a o x 840, R ,ch lenc, WA 9 9 352 
iel. · 50,3 3 72 8256 · ;: a,c , 50 9 372 3 ~69 · wwwe,eve .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-00001/2), and (LOP-WESP--00001/2} 

Please note that source, special nuclear and byproduct materials , as 
defined in the Atomic Energy Act of 1954 (AEA) 1 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. · 

I 

I 



IQRPE REVIEW 
OF 

AREVA-IA-103, Rev. 0 

LOW-ACTIVITY WASTE (LAW) PRIMARY OFFGAS PROCESS SYSTEM (LOP) 
PLANT ITEMS 

(LOP-VSL-00001/2), (LOP-SCB-00001/2), 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 Coc;je, Dangerous Waste 
Regulations, Section WAC-173-303-640(3) (a} through (g) applicable components." 

"I certify under penalty of law that I have personall y 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 possibil ity 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 ). 

~c:::::-y ~ 
Signature 

J 
Date 
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I •-'.:!rnpon~nl.1> h~-.c i\ 0 ffH)~"~ raJ'.\.lflll!ITT c;irht-•I"' cc•13te-n1 aitd 1' 1s 

, :m1cf!.:il is h1m::.1fter referred 10 J S lhc JO.:t si:i111f~5 ~tecL I he 
• f.'t'Jailfl% ~,:,!um~ ol e~r. h ;,•~5~~, .~ at~•11 t -:-• ..1 ~dll>'Hlt .lod th,~ 
UJU I Ut<!r,1:, .. l vv l\1m~ , ., alll 111t 9 ,IJ\ll l( ,11 1() , ;~ 
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Ltm-Activil~ W:.i!ite (LA\\•) Primar,- Offi:as ,l'rur.ess System (LOP) 
Melter I & Melter 2 $liS Co11deJ\sa le Vem~ls (LOP-VSL-0UO0l/lJ 
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,.. • 4 )\_; "$,, ...- ~:. 4 '• ~ ~""' ·-~; ·~ .. , _ ji;,: ·c,4.,. ! ~ ' 

InJurmohon Assessed 

11 :1 flo1 : s•~oJa,..! \'t' S.St'1 i~ 10 br 

i.scd, tl:l: dc~1gn c::ilc.11:atron~ 

d•~IIIOll) l1atc s<J:;wJ i::::1!,!iu<:n;ug. 
r,t;ric,~ l l"& {If cr,n:;1111t,10:, 

Soun.;i: u( lnfommtinn 

I \1ccharnca: 0111a Shc:cl&. Material Rcq11isi1.un, and 
11111.,~tr'.g_li l1~ lccl abm•,::: u~d~r References; 

ASW.E J)oikr &. Pre..i:t-u:c Vell!lcl Code (UP\') 

Se.: liuo VUI, Divi;ion I, Rules for Construction of 
Pu•uure Vr-ssels. :\m~ric;tli Sx1ety of Medumin,i 
Eogii!en:. 
2459t1-QL-POD-MVA0-oo002-0J-0l. Rev 001:. 
llr.s1g11 C1'1Culloions for LOP VSL 0000 I; 
14590-QL-POD-MVAll-{tO~l-0l(l!>. ~r.v 0tJC. 

. LJ~iign CokuratJcos for LOf' . \-SL-0000:; 
' 2.4 .S~-~ L- f'CHl-~ V AO-ti00U2-0.l-l 1, Re~·-OOC 
: l>r.Hr.n D1if:11li11JoM rot LOP-\' SL-OOOOI : 
I 24590--l)L-POB-MV A:J-Ott1m.2 .o·-\-H1 . Rl'.V. OUI:, 

lJa i-gll Cakufatmns for LOP -VSL..1)0002. 

I 

M~90 ()L POB-M V AIJ,00001-0~-10. Re, . 00C, 
OE~ign 1:-.akula1iv· tl.! I l. OP-VSL-00002 . 
145~ -QI.-VOU-!\W AIJ-00001-•J~-t? . Re. OOC. 
l i:.iga Cuk1.1lali0fls for I.OP· VSf.-f)tjOU.2, 

AH.EV.•\ -l/\ · 1 U3, Rt~ . U 

Th,:: I.Ot• Mclt<:1 I Md Mclt('r 2 SBS Cc:,udUt~• •.: \."tU!" IL. l..l 11' 

VSl .-0\ll.Xll-'2 L11e • .nandnrd ASMI: Stcnt11.'I VflJ, Ui11. ! vrfisd !'; 

·1 In: Mcch;,1uc• l f) ali Sheeli 1«jmtC' that 1h~ C:ME Se-..ii.,n 
VIII. Oiv!.Shtn I 1,,e.::s~i'!; - e ·titlivHt-11 allt.r tl"'l 1P.1J. fabtii:.1u('lr .• 

ms.pc.ction, ao.::I testing. , .. ,1.b !Ul JI.SM E <ad!". !llll~lP •nd 1.11 I lhr 
\l('Sr,~ls l,e rntt onal1y ,c-gi,t~red Tb~ 11.J ~ sh,p rat-nott'.'d 
"Tuels thli.t :ar" ddwc,rd for St'f"i<,e 1n t i!~ I.AW fa.:il, ly 
Ht:v1ew of lht! fJc.,;ir,n ('a!culal.!.ow .Jocu11!'.!"W!\ c,f t lttst ~ !. ~ 
.sho~ lhal 1 ltc v~s:~!s have \tern dettt;!lcn a · s~dard '-'CSt tlJ ~• 

~rruubl'! rcquitcmr.ou. -:i! AS. iF s tion VIU l1l\l l f; ~.!\ I 

{,-:001!' ~l\rl nllt~r d«:umenl.\ tl5tl'd m •ht Mi,t: ri11I k i:-GJJ.t:,rliN .I !' 
the o;;c!!'.!d• The afo1ic:rr.cn1,0D1:,J slith::nr.n~, a:•J 1l1e: vcridQ• 
fal:'rit:arlOn UHl'v-wg~ rev,c~ .. t.d demor-..scr.i !t- th.it ~uuc!d 

C'tlJiUli!('tlllt!, prillt"ip ics vf ( vllmtle !.JOU sud f.1 t>OU-lt(l11 /llt•I!' l>tc II 

tliCd for ~ "c ~f.lt: 
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I,! 
e .... 

vn~d :,,,~ alk ,: ,, .,,, !!,. ,,It 
"'·rr fttt11:, •f ,ll •e>'' 1 I b! 
.. orros.1011 llu w3.w:". I'> \o·11l1,1Jrul 
Iii«:" t•J cr:.i!u•r. 1•1 Yllf'-". 1,.1P('tt1! •11;.1 

! C't?!pNt:1U11. 11 ,J !,,I,' t'HJo( Iv, lo 

~;l"\Jrtr of lnfom1_at1on -1 ·-- -- As!:eS!i,Hll~ll· _-=., ____ =--:---=i 
Tite Me1J11,111i.:.il () 311 ~,hcr11 1dt11'.:!"y c:a.: I, vc~ser, oper;,ti1:~ 
i;ressurr. ,J'>d h:r•lpf'r:ii!urr. ran cs, the: mat.:irrnh sek-::te1I fer 11,e 
\c,,el th~ Uh l'- il'tl lll'\'l-'lmf-~. th~ vt~:sd qu:.Lty .c-.d . ar.d :ls 

sc,.m11~ ~.11ego11· T:i._. Meclkl1Jic11J Data Sf•r.cts ~Im req:nr,-1ha1 
11w ,,:•r;e-1 ht. dr.~1gnr(I In ASME $ 11011 Vllf. IJn-,snw : ru1e'.'I. 
I lt;:11.cd't :i:·;tJi1et ~pe ·,r,i; lOllSider1thon ur ~h= !!IH:ra! ·, j', 

pr~<;SJfi!S, !er::p!m1tur,e-~. sc :r.m:::- lo:ids:. itrtd .:m:o-s,011 11llcu·ar:;;~ 
1r1 d1r <fr;111 11 rr t1rei.1 $ •r.r,e:nenl:u y ,:,s,i:n cn:eria 11r(" 
1~ihctl '"1l1e l:ui,tinc:crio~ Srecilirntiv!l'l kr Seismic 
Quali11~~11011 Cn11m:t a11t.l Strnclurnl l>csigu Lu:io"J for Se.mm.: 

I f M,...; ;,_ a, -, 1 lJ h !i , .. ('~~ ~prr.,r. I · r:; , llwl 

I h!fi itl Rc -,111 ,1 .. ;n lrn d :, ou urnt , U.idr 

I ,\ $ ·H; I ..:,1 , rri;"W•t \I t)id :,..:c- ~lW'li I, 
. ..... ~ ll••f'. ·~ lit . o,,.•1,•lt !. Rvlo , •. , C• 1J.nrtro,, 0 

j r, mt Vr,;~tl-., ,"\n , n So-. ' i' ol ... , _t, .. rat I 
I (n~• '"! "•. 

1

1 
IIHC arp.;;_ \lo !•lilT'I' 111ld 1ng Co~ • lot.~r:i:H1::><1a l 
-\\rfo :i<. ,.,f !lu,1 •i OAi~•ttl\ 

• t P1,lO-M\.' i\:) .t ,;OZ·O.t- I R~ 
f h:o;1 1t •• k:ul1u: •!I fen t r \.' t •'·" tJU l. 

1:·' 

I l -1 \9(1.( .J't)[l, V ,f, l(Xl].I J -0:,' h•~• tn .' 
l•rfrit iJ l'. 1, tiltl lt I t,~r 1.01•. v~1 .. u1.1:..io 1. 

1

1 
2-1 ,.,, f} I. 1•nt1 MV;\fl .(~"'. .lM ~J-11 . ~"" f~K- . 
lk I o (a lr Ql~t, •n lof l. f> V~l t; !ti t, 

, ?<tS - ) 1., ' t.)\1.~:v1,rJ .1 ~)() l -0 -0:. 1<1:v l'1'Jf. 

VCl• ,, l . I •J !l " ''" r,,r l.l i!IJ2; 
~-:~ !)t Q I> . 8 MV 1 . , \ll>Vl -lJJ. 1 L•. Re .... (>!J(. 

D{lt~o I 111. \,Jo,.,., II, Ji f f f jl VSL.{/ftOOl . 
,,,s, II (J l f'• II t,.l\,' A t )l1i 1; '} UJ 11. RI!' 111. ~·, 

L Ir ,,w 111 & IV Fa.it 1JH'itnl and T,u!A.s to prrwi<.'t: for 1hc 
St:t>'' 'i, '~"'Rt• ;,n;al)'~;s . TI ,c Mcc•i.mical Dala Sl-ieelt; 1:."t~r:r,, 

I u ~~'l.ftH op~rr,hJ11,? Jlft5 -.i re .1.11..-t 1e1oper3n;,t· ra..,i,s :i~ II:~ 
. ~~u:,tme11a fer s.!!ism.:c q~:,l1lit:a~mr1 i:1 the des1go. A.Sl\-lf 
I Si-:. m n VIII [ :~· I reqmn.:, 1t-h,1 c oMn!\m:;i •Unwancc: ii1c:k11e-ss 

~J,aU oc c: clodt:J from nurn.iu.,; ~"C'SS-el l!l1du1c-ss when 
• t:'lrllhUltJ'J; c 1.: !J(kl.ju,! " of ~·c:s.,.d cump:.>nt:nt~ fut U:r?>c:: ioat.b, ~I 

tnd ( l1fr: ·n,~ E:1~;D•!l!!ln,!Z Sp«ifi~ o,, ro~ .Sr:1.~1n11: 

I Qu:i .!1fa• at:or, C t :!UlA for P,e ... s.u,e \.'<':,scl'5 pro" tt:!c-5 p,:.r !nt.:i• 

f("t.f rsH«lllr't' l.!S ro, ~r~f'(\'Ui"l3hc-r1 o( 1.t.:1~11uc leads, 011al,.s11., ll.f!d 

tt::c-ep•orl'!:(. :- nu:-~,~ I,:;:- il;,: v,:.-..,rt~ 1mci 11tc:r ;s uppo:'1J . T;,c: 

I t.ln: 'l,"IJ'; 8'10·at> s;i(el i.-.irn1ifl'f"s tt~ Ytt~ci>' ~cisn:ic c ,,~j!()I:,' 

it.. SC- 11 1 f \'.•r ~ Iii t,(S. els, ~ <lc1.1ikJ rc.q 11 ~•r tt L'I. fo: 
i,c;sm1(! 1,u d dt'C!:l!tl;f 110 tp~· I me i\Ni f ;u: f.i.r I L~b~ :u 1h 

sv~1f,(ld?Q le.ti ,. t!a.:<tu: J! [)~;;;l~!l l ~,a, - fe r So!un•; 1.:.1t g"t}' 
Hf · IV E!;,11 f 1"a1 !Jd r nk . Rr..- u.- ,.,,. oi I tr f ,e~•J: 

• C a ,11!:,!1,:-n~ i.!.-,cur.•_n!,; d th".'"~~ •t:'l!~ts <:hl•"' II.at 11~ • h •• 

1 ""' uait· <;h<"ttf. h ai1cr c,~r-st<.it.:ra:!m , rif :crro'H('ln ·u,....,. rr 1,, 
, rtJt:,taI'-0 ~hi:. aJ ;ll;c.at,.),r •.' fl""Uhr>f_; µrr -~urc. t~'7 M'! t u•:. :rn<l 

I ~(' 1\1~ ~;.: 1., .. . r ... 1 t!ir ,pr·c:1nc, : tcH n lire vf lh:· vend, 
I urthc-nnmt, .. ,-,:,,, , ~;ti .a, d i;;,,.ccp1.,,J1·.,.: of' h r v;o n,1.--r f:,b.u .a1101• 

d1:s1+.'\J1>.:, h\ Rct?llc ' ~, :,.~_, i.., J IJ...: {f;~f "J t.!' :u, 4! -.l,.:<'.,f ~ .. w11, .n : 
ik,: il ll a r r r <:1l•ic requ: rir.trt"nC! s; ,.:>Poo ;ibn• c a 11(! .11 C,i ·,.r, ,1 11 

d•·tu?~IHJ fiudi.:Ji.'l~ ,fa 1tl1!:.'1 ~u:.m, _th; l,si. ,J ,11 :,1.it:u.rl 



Lon•-At-th·hy W ,ure ( I.AW) Prhunry orr~as rrocess Systeo, (LOP) 
Mclee, I & l\h>IIC'r 2 SDS Condt?1,~:tfl! V~ssels (l.,OP. \'Sl.~0000J/2) 

·1~,.~!HW · !!!;;}~1'-fl~P.:a:~w• 

h f o tt11u1iu11 A :111e~e t.l 
··-· ,· 

C 

.g 

Ve r.sc i f11u 1•1l.a1tn11 w1ll 111a 111h1•11 
f~ l t;HJ ... r O r,,:: ves~d. 

·-, -··•~· ... ··- - ~ -- ---
Sou.«;c of In fom1ntion 

! -- ·-- -

:,;r rc il'1c.1.1io:i~ hsrcd .above tmde1 Reft;em. e~; 

,\ ~Mf r1o·h!! &. Pr !!,IIS\lJC Vt';Ssd Codr. (UPV ). 
'.'lt'( l t,,;11 Vlll, o ,~ irnin I, Rules for Co:istruct,on of 
Ptes,w r: Vts~ch, A11 r.ec ic..1i, S-.,cit;ly or Me,1!,Hu<.s l 
(..'1!1-l l"Lr:r.1!1; 
24 51)0 ',\IT!'.m{.(:N(i . lJ I -O(lt, r.,v II\, Ha.ti!i o f 

{)CS·l,!i:I. 

, 4j90 QL POO·M\',\ 0-000t12 03.-01, Re:~·. OiJE, 
lJei1~,, l'.:tak.,lalron~ rm LO?. VSL-UOOO I; 
::4WII CJt POfl M',lA0-00001-0J-01 , Re~·. OOE, 
l>cmnr, C11 k11l:illn1:!( ! C'lr tOP V~L OQ!Kl2 

.. - t 
] 
::, 

~ 

I 

.1 ! 2)r (I , 

If i1, ~u ,,1ea ::11~Jo:1.J II.! t1ou~J111,r,. 
:he ,,e~$.:! u :u~1.hrir-:J 

Vr~irl ,sy:;ti:-111 wil l w1tli:.1;.t.10 11•~ 
clTt cts c;f ii,;,s! ht.1vi: 

j 

,,pc1: 1 r,1:.111ta n~ 111,11 M( c h .'l 111r:1I l.~.uB ~; l, t'..r.r r lt•.M•rl 
1.1/l(ll:1 Rt!'r.11:""r -. 

,~--
1 

~!4 ~W-- WTf' -O U· L P-.(,i-t l I -Glll. R:!! 111 ·: R , l,b .us n r 

fJe!ign 

P21tc; or J. I 

ARf.VA-IJ\· I()). R-:: -.. 11 

Ai sec;srutnl 

a hc Eng~ •mll Spec1fica11on fm P,essu1c \'eu el Oe~:&n ar.: 
Fa.b, ir•tion ~qwrcs l!1e tL~ of AS~1E Se.:&ro.,o VU I. o,~., ,,_.1; I 
for l1tf:' ~es,gn of 1he V6~~• :;uprmra. lhis c,•.-1~ r 1uun:! 1n 
11d1?:qoa:c dcs1gr. for the ••c:sse.l :i.upporu. Re~·,c:w uhhc iks1g.n 
Cal«.ulattpm Jvcumeots of tlit "esfei! ihO'lll.' th.u am ,·r\~d,. · 
s.vppor1 skins h.i,l'r A&.qua te ~ucog1b 10 m:a ;nta•" tJ.., [Q2,h t1 I 

foll \,:Md f= urtJ1.t.rffY.UC, Chapter !-$ .-,f It~ ~u; of o ~-.11;.1 

docume::i l n:quucs th•I the r~JJ<.lat.on '<!rdc-.1l:,·1ng_ ~ ,·ien ,:; 

-,uppart [!1U5l be n!kqull lt: (u ~uppo11 ~ foad1 r,om f~II l";~'5,1t" ., 

wiuc:b ,soul of ~.c.:upt:' gf I.hi, A!P-111:~UI:-u l. Tite ~:sc:1,n n~n! of thi:: 
<1df'.ll•.1acy t.•r tbe ~ude, i;w•i fomi.hlr.m 1.< ;,3.it of t! ~ep,unlt 
!O l'! Jl r i t r a!'S.C'SSlflt'fil , e.purt lo: rh~ S,ecoadM'Y C1>1: l.)~nl or 
lh~ vttfds 

.,;,e--1!.iut.uo ta, Ptessurr Ve~u:I l)~1go. requtre-s ~esig~1ng 1.hc 
vtskl !":''t)Vf t:I itr.d Jtv.; f"(r:s to ,&ccure the huu~ .JUI v~ss,el 1u c.ise 
· ··~ \'e3!td ,~ tr\lf! I~ ~,,d w'Jmer,cd' ID lit.;; l!?VCI l!filli:Jl te,1 in 1he 
Mn.hiri•nl V,ta Shttr n-~ ,\ .f,:-d.,u••f.11.1 0:!I" s~~:~ for 1he1e 
~~s.wh t:1.1 ·m t m ,-l1ulf .an y sud, conrl1tlot1 -S . lhertfnrt.. the 
Ucm!!i.nJe o:1ru11lc111tma doe:,. not :.pply 

I l~ Ou;~ (l l I 1t-.:1gn 1fot'1tflv.mr 1eq~ ,,~ 1h.iil :.ii ,mrr ltuii l 

fou :uji'l uon• E,1 ourd™Jt .:-911tpn~n' tr, r:im-.oo a d, ;unct: bdctlo' 

grark rh111 e."tcterh I.ht" '!-~r- depth of U.e tum h ill' . !fa.· ~·ntd~ 
.2rr !oi:::alt:!I IJ\.'Qtlc.•11 t lC IOr or tJu:: hutlfhnr, al f in·. r -o·· !evd . 
artd I.hr l•u1l,lm~{°J lc we, kvd t1um u 111 fi n H 11 · .(j'', 
1licfclot1:, d.,c vc:u el, rov ,.,Jll,ic,0$ ill,;" 11'.tl ,ot-p:i;I lrJ r,i.,r;1 llt"8~t 

-I 
I 

l 



Low-Aclhlty Wtnte {LAW) f>rlnuu·y OUgas rructs'I SJSCe111 (LOP) 

1.:leltn t ~•\:•:lt:r ,2 sns 01:••~t•nsatc V:sse::. (J:'~l'::--s~ouo~112!. 
F., .!. ;.t.., • J\ _ _ ,_ • ~ ' I l • . .. >--', 

1--, -1Jji'om1:t~'.on A,~~s;e~- - ~ · ~ Sottfl'.C or Li formatiu,, -i Asscssmen~ ___ . 

Cl1:n;1c:c~1.,;•_;c~ or ,he w1s1c •o lk' 
~·.lircti o, u·cate-::: lta\'e tlt't= n 
1tknt1fied (du11~c1ou!> wasl:: 
cl1a.racleJ i-slil'.S, spcc ·,!'ic gnivi :y, 
\·2J):l1' pre~rnrc. ra~,, ("1('111!1, 

stonige lcmr-c!alurcj 

V:.:s~i i~ drs.ig11d 10 s!ore 0 1 

Irr.at th: ~a:sles 1v !rh I.he 
ch:i.ractet l!.lics. d~I 1nerl ,l~'O·.re aud 
a:· J ITT'.Olr.ll':Tl ! :~:tf;f:'113 

l :1 ~ wa~te 1yp e~ ?!t r. r: ur11p ~l1l,le 
•,1,,ith i::ic. h 1.llli~r. 

I -

I Mer.hn:i,cal i)ah, .S!'!eets h .rc<l above i.:s1d1:r 
Rio:fo1e11tes; 

Plari l l1 i:r:1 Ma:eri~J Selt'!-: lio11 Onta Shet~ I. 
N .Wn-LA W ·'JI D- LOP-Pllt:01.. Rr.,· I . 
Lor.V5L-~0G~)I & LO:•- v:;:l, .l)l)()Ol (LAW) 
Mt:h~r I & ,\foitet 2 SBS Ccndrnsat~ Vc$sel; 

' 2'1590-\VTP ·PEIU'lt-0 2 002, Rev 3, 'foxic Vapo:s 

1

,1 ":1 l.: r1 ,:ss,ors _lrom WTr Tank _System$ :mu 
l,.,~elb rc:oui I rt:.t'....-iK"al U11:l Syslccns~ 

1459(1-\VTfl-f'l~R-l'R-O -001. ~C\', i.. P: evcut,no vf 
H~·dsogen /\:::rt.mnl11fi(:II III WTI' ·r;.111< $y$kl'rl.~ aml 
M is,:rlb:.it:rJIIS Tn•i,t.mc:i, t_; l'J1 s~·:;!c.ms 

j Sy~lc tr. 0P.~cr.y:aw. listo::.t a::-ove ~:.rnln R~ft:ren::~~. 
l 

I Ple111 Jten Ma:erial Sf. e::.tio,, Da:a Sliee: 
~~4St>C-I.A\\f.1'1Jlll , LOP, P000?, Rrv. l, 
:~0/' . V5 t.-•JIJL'll I & LO!-' V 51.•UOUOJ l LA\.\'} 
Mclrrr I & . . V.c tcr 2 SOS Condr.o~:ue Virn;d . 

-_.~~e 8 or .: . 

I Th· l'\·lcthznteal f);t1a Shc:t'tS "'"'~c1,: prnct:~s t·ot1, l1l,On!. 11 ,td 

I ·dcs,,:n parami:h:rs o~ the vessd11, :.uch a.s tl:c WiJ!ilC spc1:1li:: 
gr:1v11y. ttn1pera1tlfC!>, ru td pri:s$11res. e!c. TtJe l'bnt h~1:1 
Ma!eri11J Sd~::rinn D:t:;, Sh~r.t 11dd1es~es l'! 1,1 I ranff,r. and 
chen:i:111 ccmp<>!!itt.)11 ur lr.c wiislc 11 Kl llic: :ecl!I a;-r~~•Jt~ll'I~ 
vcs~rl natc:rials u::u I.he co11QSio 1: allo·•'-illli.:t Waste 

1 d1a1a::1e1is1ic, that 0.1c ha1.a1dou1, su.:h as igoita'::ihty, 1t:.cliv!I}', 

I and kxtctly w:: a;:p::::opii1't("ly ac:d,~!iscJ 111 :.be ro~it: Vapms ,nn.l 
L::m.i~sic'-1S :;t.l!.·.~rr,~c.t ;mJ !'1c-\·cntio:1 ,~f IJydro~cn Ar.e 1111ulat:011 
ilocumco1 I licsc two rl:--,cu:nml! do nc:I ~rcc1r.::.11!!~ list lhcse 
,•t:.l:!'.els 1:, exl11:)·. t rmy :razrmbus "rais:c- dtamctcushc.$ 

·n,c Plu:1 l•'"m Mutcr111I Sr.1:-:r.h~n :>.tr~ Sl?t:el Jt:-rl(•r:isera, ~.11 1liat 
!.h~ .. u~ch are desi&·1ed fo proc-1:ss the waslts d 1sc11nec abo"c . 
The S:,,$rr.u· l)r.s('.1 tpl 11 •:t 1.lt :.1;us;;('~ 1·.o n ,1.11 I a11d ab11orrn;il 
l'>Jtt~·!iltio11.s for t'1e LOP ;,c.ncls The solid~ ,c,w.nu 1,,1,.J i.·1 ·.h:, 
~·•;~sr.:s nt~ susr-ewl~rl b~ 1'-le r._im:1.-:H (l.lll' . F:;)lJC-0U•ltJl-'2: 
p(twtre.:t t,y n !tt::e strca1p (rorr. lh: rcc.1rc-J.ht1on line. Tit:: 
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;;J1ua 
11'< "itti!fl '•1, •,;;,i 'I tn l(l·!)J'-t I·\l-thi J .\\· il~tf 

s:1, .J • .l,.)rJ l i~•r• ..,,,.J\tll 

--I 

.;.,t:.-TJ :ro11 JO iP~IJ.:i 

>q i ,::; "f!';. l:1 .,. ~u .)It,; s f31ii.,') , 

J 

,Hl'1'1-'J..J WI l-lt."lill,tll•·•.aJ~, <i'U rn ~ > J,l'I.•! • ,i;;c" t•1t1w·r1• t•>,1•1 ,.,..,'¾":> l!i!el I Ult~C, J..#'f,·." I' •f,,,• ·• W 'i_Jj ~,~ 

l',H,hl -u 1' 1-'1:'S ;,., ~'fl 

·~ .. ~ar,,,,nu {it ,1:, -.i.oi ,.,i r 1,.~ u, JI 

11 wu,;,,~ p.;;.iu'Jltl • !.11 1-i.~;;, • -1.4.J.;;;, ue J'V ~;,.l.l<.'.J o.:e.h:J\H 
.;_,.-., .... 1.,t'lll .,_ ;.r., i'.$t"H J 1;;.;.1,:; 1'Jll(J l~~-i .,, .. ~"' .:ljl ... , il'"J':u;,pL 

~p-S1':0\ .)lll 

1'1 &U:tlflUI •JIJO", ,U'l!f'IKll;.t•.·, fl m; Jlf • t 1tl.al,li..-J~it •.11ilf;>)UI 

' JJU!!,I.H II Jf' ;111d ~, Ul?lUl1<tJ•·-oi illo,I r ,.putt -lLJI JI) ,bamt,.:;p;: 
)tli JO J\l:l(llt;;'U\UI' .:ll(J 1Ll;,11Jn-:n.u iolljl i .J,Jo),; JU lfh} )> t:.1;Jj'\\ 

·1:n,;;i" fltlJ fllQJf ~r1m1 :.•r1 pu,J&1"' UI .Jlflrt{:tJ,111· .l-1) ;\imJJ uo.1dn,; 

1.1ir.i, ,11~ · ud1 ,;;pu11 1J(11 l"P""' •J ~41 ltt{J 1t;>11nbJJ lll.ll.Jll'.).Jf> 

.iJ•i.t(I I" Olt:tj Jilj; JI: ;,; .t,;,1-:lt-ij:) '~IOOUJt(ffll:i l..:i;.s;i, ur.; 
11> ~pi!ol .. ,1111111uom11 ,;1 111t11.uu: :..1i'o1up1' :a.• ctl tlJ".'lfS podd11i 

. lt,:Jl\l<1 :Hfl IT'ii ..... nr;, ;;p~ ;:,.~ :llt{I .Ir, 1a.a1111.111p i.-um1v_ "1::flil,) 

ulfuuu ,u11 J" "'-:t/A::t')J 111t1<>i.Jch11 ll~b'.ll'. 1;1 Jf•I 11:'11,;:il' ;)J r.h;i;ni 

n11 1.m~-.ua ~i~••'.' 'll!'.LJ ._.,.,lllJns J:)H.:J.., .;.tp _;o 1,'ats.ii• il•n m1 
I uu11111..,,,e1 ·111 I\ uo1i.oJ1::a: ~H'\J:;.V Jtl .isn 'II S~l!O~~J 1u;111Du<4r._:1 

p:1i1 11' •SJ() fJ6:U_,\ :i m,; ;u,f •~J 1101111,i1.1..>d~; 'lf1: _.i.;i.:i111:!11;1 .>1u 

i r, ... :i.1 ·ro1 ·\frV,,-}IV 
,_ -----

iL,"l(J,~•,tn:J:lS·..tOl; n•_ m•.i1 I", r J 1lh::1~ 

','11)(1 "''d '9 I· !11· lfll.ifl•1·• V :,w, ·v, ,<l -11) Ol.~ l>·l 
·u:'1-o,i 

J1) iiH"iff ''>I I n:l1J • I t).l 'll !)r-H IHI ,L: .\\"t'i&'> ti'. 
·11,) •• 11~1 

lll,-.1iH.'<i::!':;al"l! lfl AJ;io:::l'.ls U!!.lUZ.W\J •j.l!i).-1,\ 'l,fl\\JJ,J 

_10 POll'Jl\.l]HJJ"\;·J fO_l 1;.frtj-f 'I .m:,; ~Ii] Ill,'\ llt:un.i~ 

'(,\d8) --•1'0-:) P•5'::>;\ ~IMi.;IIJ llr' llf•"li H'/~V 

'.;;;.1;111:;,1~; :>}I 1;1pcll" ;/IM'I~(' p:.JtlJ l."\.ful 1i':•!J! lS l 
' I 

P .t• UllJ 11 ,:J l>~••I ~'II 
Jt,(j~IIFii,j ir -Mo tlH~l~)>l~Uf''lf J j~S, ), 

-f 

<v I OM<1·11. ·,~-.Jo"'tl .l 1111nDs p~a p.-.t ,~11111tt · 1 

(d01) 1u;ito;.\S !iS-l)OJ,J ,llilJJO l.Jt:IIUJ,{ I." V'II llL'l:I-\\ .\tf•!U · \\O'I I 
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Low-Acriv•ty Waste (LA \.V) rrimary Offgns Process Sr,tcm (LOI') 
Submerged Dell Scrnbhers tLOP-SC:8-00001!1.) . 

·- -11~fur;;~i;J;;Assessr:,t ______ I_ _ s~iun:c n f 111fonnat1nn 

.!I .. 
u ... .. ... 
,:i 

..c: 
u .. 
I,; .. 
t 

Ch;u11 h:r i~lt~11 vf the ~lt!ls;~ 10 ht 
storc1t or h ea:t.ll han: b~c:•t 
1de11·.1het.l { d,mgero·.ts w115 ;t" 

r.l11ir;i.t ;rti<1l'C!I, ,pccilic tra•:,ly , 
vapor flC~!.Uh!, nos!t poiu~, 
~to·agl' l~mrcralure) 

'its~d is 1.k:S1)!ncd In s(me or 
'.re:il '.ite w.i~te<: w,41, 11 e: 
t:!HHl!.C!t:r i.~l!CS clr,lir.ccl a (lit'!: :ir,cl 
:lny lrt'.~I rn~r, : reagcw~ 

Tl1r. ·,1,asl:-. typ~s n~r. q;11 ·.p;i1 :t, li> 
1. 1!'.1 c-;i~b 0H1t·r 

- I 

I 

I !v! r.cha 11ir:,I Oa1.i S iit"t!I :isled alim,c 11ride1 
: Rl!fi,-c11ces ; 
' 

Pliml l!t'1rt M,111:n:il Si:.lr.c it1n lJ1rnt Sheet. 
2459G--l.AW -:\' Jl)-LOP-P0001, i{c,;. :. 

: .<.:P-SCE\-C-0001/2 ;LA\.V) ,\,!rite:- ; ·1mtJ Mc:1cr2 
S1,:bm~r1..~cd Bed 5c:'l·.bbt:r11 (SCI~); 
145~-W 11'-rER-l'R•OJ,UOl, Rev .. \ To.,it: 'iapurs 
110d Erni15:ons from WrP ·1 ank System-i and 
M,.~ecllar:cu1J~ Trcal.r'Cn'. Unit System<:: 
, ,!~~•O-WlP•l'tR -PR-03 -COt, ~ev . I, Prc-..cn':'!on :l:' 
H~·:irog~n AC':11rnul~tio11 i11 W'fJ' T;, ilc Sy,k rt~ ancl 
l\'li~t:rlta:1enu~ T,ca-:rner.l o,~:t Sy!.1e:a,; 

Plant lie, : iv: a'.r.nal Sde1:llf).'1 l)a!Ji ~l1ee'., 
24.'>90-1./\ W-t-J l 0 -LC P Pt>::.iO;, Rr:v I. 
:..GP-SCIJ -UOOOF7. (:.AW) Mr.lier l aod ~!cl:c, l 
Sd,!11c1gcd Bed Sc::1.1hber$ (SBS). 

A~EV.A. -l.'\• 10~, Rr:v . U 

Assessnicnl 
r----------------- -

~ :lC Mech~ni(.ill Dntn Sheet prt)~~o'.~ prccr.s5 c:c,n.!i1ion.~ and 
c.l~ .. q~t·: paramelen of !he Vi!:!seb. soch a!. th~ wa$1~ ~pcc,fic 
J::.ivily_ sti:;ra~r. '.e!tlJ>C'fa.nue!'I and pre~ '\lre.s. etc 11·.~ p;;,n: h:111 
M~lc:rj;, ; Sr:lr.::tior, r.h1l11 ·her: .u!d, i:ss,c:!I •· - r,11 tvr:tt-c anti 
duu11 icrd c;un,pq$iln11J oftm: w,nle aoo s::1:-:b a J"i,lt0p1i.'al!:: 

vc!tscl :natc:rillls llflC• the r.ono~•u" $llow,i.no:. W11~1c 
d ,:s , 11::t~Jt!.lic, thl'>l ate? hu.arc,1:.15, s.ich a~ ij!nit.,b;:i,,.·. ~caciivi:·y-, 
anti !11l:cily arc a;')prcpna:c;y aclt1te:s.5ed III the To,, i;. Vilf1ors aml 
F.nli111ions rirn.:llnu:;nt tind .P1cve11lmn of H~wogen ,\c<·1.:m1ltHio11 
:Jornmc:iL 'f'hc!>t t t'tO uo::um1::()(S d;:, nut ~rier.. fica l!y l~n tJ1f'..1.:•i 
vc:;scls t:., ex!ul>il aoy h.u.:.1rdo1;s c.l:nr;u:::ten:,tics. A:. an added 
fr.ulurc, th~e 11lt1·11 items arl! ~rotL1ded to ccnlrol 1gnil:ou 
.~ocrc:cs. 

Tiu: PJart ltt.111 M:ifern1I ~~lec-tion Oala .S!t~~l d~moo.stratf's tha~ 
thr. vr:!:se: i:i: cfo~i~ncd 10 poccs!I :hi: wa!.t~s u,sc1.1s~d abo•·':'. 
1 t-e S~s1c1r D;:!lc:ipti:m d•~t:11S~l':S :·tU,c'I.II -t.td :i!.~omail 
r.ipr.ral,um for l:1e ::ifJSs. T:> help re-!<>vc :bt: ~o·.,d~ r•;r. rr. 

c:rcJl;iir.d strt;;m is ptuupcd tl!:ough 8 l:ioc:~s 1h~t aeital<: the 
butto:11 o( •h~ SUS r.o;,wm aud -:oosolid111~ ::i~ !'.o;als 1:cm Ile 
pump !-uction. 

' Thf' Sy~rem 1 )escription for the LAW (LOP) does ricl descri~ 
11 1y c1,1r .. a1ions •.vhe~~ incomi:;3 1bic W!!. '.t ~ arc mi:tccl in 11-.e. 
SliS, for prcci:ssu,g_ Tlicsc: vern:ls ;11e pil;I 1)1' LA\•,' UP 
s~·su:r~, · s pmpo$e or C".ooiing th: Offf,tlS snd rer;K>\" i:1g t:i:: 
acroscls g~: :t:r::ucd -::.y the LAW ;nt:lters. 



l,of\-Acthif}' WA~te (LAW) l'rimar}' Ofrgn rrocein System (I .UI') 
Sul1111l"'r-gcd lied Srrul.Jhers (1..01'-SCS--ODOO lfl) 

ARJ; VA IA-IOJ. Jfrv IJ 

,. 
0 

'
e, 
u 

· ____ I 
.. 
u 
r. ,,. 
~ 
.2 
-(. 

C: 
0 s ... ... 
0 
U • 

Vr , , r l m:il,:n11 I !lr,d prr:-l r-~t1 ,•e 
..:oaling r. cnsurt: !hf vr,~d 
J h1il:l11n:· ., 11 d c -1u,11d'f prnki;lt~ 

fm ~1 ctie cr,rn,,iH~ e ffec l.!. ('I '. tltt: 
wu tr ~lrcun o~d c ~:cmal 
cn\·irnnmcnL-.; (expened lo r,o, 
lrnk nr kil fnr I.he de:.ip,n iifc o'. 
tht :l} , tru) 

c l" 1<Ht<>n ;.,lh __ ,,,. ,. n.:c ,i &,f 1: qu.i1 e 

IN !h r-. llllt't<clr.-d .-,_tl'it(t' h lf p { 

\hi:- vo:.i d 

1-'rt:li.hllt r , .. ,u o1 5 ( • n ~,;, .u1,! 

u•l~i -.<t f •·l' % I a«.: t:ul.-;:,rn••t'.h· 
, f,- -i ii11~d 11> t:' " -1 o;• ~ p ff":~~u tt: td ,t 

, I" r,u rrn.:t ! npcr~ h "ft ro•r.1 !11ll c , ••• 

ti•( •·.- , Kl t.n- ~, ,:.!;"J c:.l 

I 

- - --
:',,)ttr('~ pf J,,focm~tu,11 

l)r;,,. ,. ,,~!i <'mi M!::c:h:uu::ill Data Sht-cr hm:.d above 
1.t11d ~ llcfcre~:.:~~, 

i'e r1t 11rn! Vc!l~cl , 111tr11tt0ft wru-1 <h-si _., 11lio1JJV Yt' " ;\ l ,~k-d 1ft tJ>.t 
J•fr,:1111 .. 111 !vlaccmd 5klnti rJu r,.a1a Sh~r.• a,r.J Mt'dt ""! U 11 t 11 

$hct" l •·k)f IJJll«:! !lJ ·n w Jl:" 1foc 1.1rm-..n1, "il tu .... 1h, 1 ,tw~ I .AW 
.,ur,mr-igir-d n~d .~ n ,,hht•u . 11 ar ~( J\ . fli"i:"tfl 1; 1 mm r:;i lli, 

o v,n im:: , , 11 .,, t 1:mi e o f I in 8 i:md • 1 a 1, mocr11rurr t-t 11 1:,~ •• 

· I 1:.i- r .tnd ai r ( ·} J 1 '" t} l' Jlg l.lff(t :!~ ) it l C' ,ki ,gm'.'t! fof fo ll 

P(a11t lie r1 Ma1r1i rtl Sde , oun U1u11 ~hei:-1 . 
24 ~90-LA W-N IU-lOJ'-rOrnH . Ro I. 
t OP-SC-9-0000 i ;') i LA \\I) Md1e1 I !!"• I M-:-h·r ] 
Scub,nrr~r.J Bell s~n.ibbcri (SBS) 

Vl ~0•.1••1 (I' •.: 1 ,mJ I 'I ,,,,_n J'IC- i-S1;1fC au d I t•: Uit><-•.a•~ 'I.· ,,r n 1 "F 

I
. The! 11\/llf'llal ae!ct-;<1;<t ,, C : l • r.t ! • cn;yo,-1,>11 • lluw.·iu;n: nf O (t..l. 

,,. 1~ SC"n-. .,,e 100 ,tnl m the I.A W ~c l1 11 1L-t•l~J•l--OIH) n1 
U c \',Ut( II I 2. -U . "fl&\! \ ("IS(' r, !h,p porl 1,l.,1r1 rrndtntl Ii ~•Joi 
, 111 .. .,1 ... u !.(t'-d n-.~ <e l! 1r. r:qmr~ti \VJ!h )lJJ•"IJ' lu pu,iffl out. 

, an l'l'aks. Th!:rc ~our. lhr , .-il !>b OJ lcl 1cm,m 1 di)· ;fou r. n•1fll tili t 
vpc-111t1t •~i\ \,lv d ' •1r 1il ltu ,1 f"'lllta na l t l''"' h"" ;,i !.lie "fnl".'1 e ve.

the iar ,1: r~ r:tu,sn 1, k 

- --·- - - _ __ j 

MechJ1.Jm·a1 O.au Shcc l lis t<"d .J t•o~-c w--d l."1 
Kcfrft'occs ; 

!' la,: lir. m Meicnal Se i<t<:1 1c- n llo la ~ti-: c:1 , 

.'-l '.-9fLL. . .\W-NID-1-0t·-ruiJO I, P.n• I 
LOP :'Cil -Uf..lU•J 1:J ( LAW) ,i el tu I .!itll.1 \ h+t r J 
,ut>-11Y-rgc,! Oei.1 S-r.mh~r, ($ [~$ } 

l'be t.,:u,;s 1.:-, I.ht'. sos-1 • n ::1 lt"1,af . ~ ll'L"!,iO r, (11111 ('.(IIHJ$ 11•11 

a1k,w• ,.._·,: ""~ ( u1n,\J 1<.·d u, I h't' l' i t rH llr:11 .'-Slll~r ml Sd ~\. llfJll 
r>,11.1 Sl;c,;t ~: d t"1: l 1011 nf t' "./ 1 •n i .!I.J<1 :r.ta,uk ~l ,1rtl n1.1tc nall 

W•lh a COH (I\IUII •11,tW III\C t o f IH,'4 "' l ilr a sr fVR"(' life or 40 
r 'iU:li , ;. 11d i:-, r, mlc aod llrf)l ( •J.lr ll) !t: I h<' lllit l-::11.1 1 ~c :\" c;U;m~ 11nll 
•~OIT(M,on 11 !!0 "'11 !K t11 illt nm 1r J Ir rw,u,1 Ill 1hr: t ,.fr-h~llh:111 
hal.l She-c l. c,HVil \ tt 111 l y 1111d 1. u11 1;.:ny 

- - II "llit· ·UJI' Sub n~ 1gcd tteJ .Sc rnl,llt:n , J I >f• ~•- ' IJ .IJO!JUl · l m: 
tk1i 1t;:1 c J i"'ur 11111 0:r.1111. lr. ~ n, ,i"11~•11011r, i:ttLt1tl U"c: rfluw ll~•J~g~ 
11, 1• 4 " d :arlll'l t:1 l1•1i- 11, tv 1i~ !,Os \ : ... ,o,lrn'l lff(" h :n,;lll {LUI' 

I l.,Jn,-....or1)1;s ~lid 3 \-- ;ele m Oe~ crip:i,10 l ,Het1 .1bt1'«'. u1 1-.:!t' f 

fl cfr rcri.: r.!-

I \'SI . -miO() I , l.) ,\h1ch iu,: ri l:m lof ut~,I dt l · low a::m1 2' -0'.'. it) 

•,ho ,~11 •~ 11 1hc .!1.1,, 111~~ .rnJ d r sc 11he,I m :hr: S rMr.111 Vc!ln•ption 
1l .:tt u1w::n ' It\<' :) n;:1t !Hl1~o fh•IV\. l•III ~!,fl ,~ ti: :lt y v,~ !he l 0 .. 
lt , 1:11( :~·: .. ,,,1,:,, 111 ,c~ !ti :Ii,: L.A w \,V .. r E-,11.' t IJ05111111 : r rl'.:C ipi:ll l l,I' ~ 
1 L ( l!' W t:S I' IIC~) 112 J ·1111:: .,:: ,est• 11.: lc:~.l li4111d (; YCrlJow rn~ 

1,fTr.1t• due ha, ll'" r •·ev~111 tf,r: tlVCI prt:ssurr.1.iHJon of th,e 
_ __ 1 ··, . ,,,,., . ,~ 



---- --- ·- - ·-
LUt'\•Acthity w le -i: \ w, ('rhmlr)' Off~!&:\ P1 l)(t:~1. Y,ll'JJl cto1·, AR.EVA-lA-liU, Rn. l 

W,t tlectrost:1hc t•redplitAIOu (I.OP-\\'lf$P-001101i'2) 

- ----------

~ V t" ">r J ~•. n ., nJNi.l t f 

Ii I .1 j,pt ftrl ' " 3 rt<1 J 1lt.• IUG!f' r, t l ~.f 

0 l ••-r. :i:i.t: l ' \ iol4:"n,f {'~ \,I ~ 

fl uurcf: of'ln i<inm1l1('fl 

1 r 'l"nht,~l1q1~ . l ; r~-,·. ~,. ,w,I S J, ll tcrr:· Or-sc:11~ mn. 
I h ir 2 {no!' ro"l::: i fkfr-1r1 -~ • 

' i \ St. I- fill ,lrl t 1;d i•, o . ft' \,' ,e H~f ( ~ I r1rv ). 
I !-.c, 1•0:, •111 , 1,,., ,~•r,,, •. th.k i fot t. <'n~1r,1eh r;n e r 

l't t~t,.i \' -!; ,.,:h Au •.: "· Sou~•, o ~ td1. OR~ , 

, I f' .-r•~n. 

l ':l;(~ I 6 ,,I' 2 ! 

The F.u~rnte!ill.' Spr. .: ,fo;;HJcll fv1 W4!t l:,l1$CllOstati:: 
rrrt 11,i1::i.to:11 I Wi!SPiJ ,r.:;,mer. hat the: WJ:.SP11 (I or-Wf:.~P-
' ut •Ol!2J :oduJiul( NJ•IJUlh:nar:tc,.~ a!:: t(: 1:r. tJ~-;igned :o the 
A.SME St'CllfJll V[I r. n,,,i~ion I rJlr.s ~hid, tm: approprial~ fo: 
;:n:.,mre \'t.:'l11ds c:per.111!:111 w1!h 11uJ1ccl w sir: solJhOO!. ;)\'U the 
:,:rtunre io.l :c111pe1 ,Hi;1i:- unte'! spe ;: iftr.-.l ro, !.hr.sr: r,l:111011lr:m,; 
S ;:,pit:.:. ~1t1e1}' rt'qui1e11.e-:J ts ue ;1.pt<c:'..1.."<I .11 the (.;ng111ccri:ig 
~pe<.ili.:1111. n for Prcss·Jrc Vrsscl Dt:.s,gn auJ FabriQ.Lior. 
:-iu~plc:nt'nl i,ry rl!.qu1r,mc11l$ adchcss prcr.:n11c \'t:55cl. rosi:;ve 
111.!liicn11! idcr.1il;caunr._ liflmg o11tachmen1 drsigu, cquip:rn::i:t 

(Pfl e~:iht 110n. fobrical,or. lcl~rax.cs. a:.:ctp:Iihk ;\·cld•ng 
pro-:etlure.1 Lor the vcssd nd 11 pp,1 renarcr., . wr:ldet 

' •fJt1hfo:a1w ns 1t:id lr..,.11n11, rt f orc:.,, l'tUE •JJ.~pt:(:bu:\:i ,mil ;c:c r,nh, 
11 oJ li!l i·1~. o-_.<; h ~ r JI,. shipring, hun!li11v. anti r.h,::air: 
,~qi.ire !'!fl.I~ I l,ru• 1H~ d q'-l l! lt': :mJ accc_;:itable ,l,.s.ig" 
-tt411:.:hJ•.ls for I " " m•e ~Jcd !IS <:' of 11:,,est ;,lanl iterr..$ Th· 
S r r.t -.fo:: :?tio~• for l:1e l. il. W Wr1 F:lr::::b<1i.lati i: P1r.r:1pit;,t;:~ 
pro, it!~, the o veull ,l i;r1t.":11~i9 r~ !)f tht! Vt'.'SSch .ill~ 1..h~ "cnd ::>1 
fa t •111icr, ~ ;aw1.1tg1 ~t-t{l tha t th" LO ? \\.'ESl' -OU1~(1l .' 2 air 

~e l x:.1• \1111 lh >! • . :, .. O{J r.!iiJ a he,gi11 of 21 · -6" from buth::m of 
$1( 1fl t}a!I(' phtt: 1c lln:: lcp. Eac V(''.>~cl's to r ~i,J bur101n 
Fklll',,:' ~ t :J C>,sb:J ( F ~ O;• t:ca.ds .11 re of dli_psu ,<l-.}I .hap'! . nlf: 
!h Ii ~~ ll'Q rl i; (.lf 1, l" th,d: pla•~ !W;J rur, :a ui.l ti o t1u1 11 Lud 
r "'•'ii;;,,..: J•S" th!L •,. i~ac , WE..<;t> 1~ s~pan~d or I skin (51 " 
1,i 1 < • " •h~c li: pfat: 1 wfti::b iu tun~ is SCWU,l'!d ::in J ~as!!: 
pin <! :i::•:: b, red :o ti'>!!: •~<.'-rt,,;rcl'! 110:·,r a~ f.lc , ; · . -:;,.. M 1c.ui• I 
•pct ifll".1 ro, ,t-c: ve~ ' ' ft"'{, M • ' •!nvm • lll lli • .s ;;u :: ;i 11(, I 
AS;ME .'86&~. O!IJS J',:'l)f.}6 -;" J 3nd is t,~1i:ri flt:1 ,.!'!fi:rt d tt'! ~ 

4 . M c~ r h!! n nlr ll ;al i .. ,,p;;:mlwg ~lurt p,111~ l.~ i;~e ..-: I i e.d D!'; 
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Quarter Ending September 30, 
2008 

24590-PTF-PCN-ENV-07-013 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 1 O 

Waste Treatment and lmmobllization Plant 

Page 2 of 3: Hanford Facil ity RCRA Permit, Part 111 , Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace Mechanical Systems Data Sheet 24590-PTF-MVD-TLP-00004, Treated LAW Evaporator 
Condensate Vessel TLP-VSL-00002 in Appendix 8.6 of the Dangerous Waste Permit. 

Submitted by Co-Operator: 

D. A. Klein 

71-,,,., Iv f 
Date 

Reviewed by ORP Program Office: SJ~,o,, ~ 
Date 

24590-SENV-F000 11 Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 30, 
2008 

Page 2 of 3 

24590-PTF-PCN-ENV-07-013 

Hanford Facllity RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter. 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 
Description of Modification: 

The purpose of this Class 1 modification is to update 24590-PTF-MVD-TLP-00004, mechanical systems data 
sheet for Pretreatment facility vessel "Treated LAW Evaporator Condensate Vessel TLP-VSL-00002". 

The following mechanical systems data sheet is being submitted to replace the data sheet currently in 
Appendix 8.6. 

I Appendix 8.6 I 
I Replace: I 24590-PTF-MVD-TLP-P0004, Rev. 0 I With: I 24590-PTF-MVD-TLP-00004, Rev. 1 I 

This modification requests Ecology approve and incorporate into the permit changes to the referenced 
mechanical systems data sheet as highlighted below. Revisions are the result of ongoing design (changes from 
vendor preliminary data to vendor detailed design) and incorporates general criteria from a design verification 
review. 

Informational Changes: 
• Updated vessel drawing and seismic references 

• Verified and finalized Seller data for vessel capacity and specifications 

• Updated data sheet notes for forgings and bar stock 

Vessel Material Composition Changes: 

• 

. 

• 

• 
• 
• 
• 
• 
• 

Top head changed from SA-240 TP 304L with 1/4" thickness, maximum carbon content of 0.030% for 
welded components to SA-240 340 with 5/8" thickness, maximum carbon content of 0.030% for welded 
cornponents 
Shell changed from SA-240 TP 304L with 1/4" thickness, maximum carbon content of 0.030% for 
welded components to SA-240 TP 304 5/8" (upper), 3/8" (lower) thickness, maximum carbon content of 
0.030% for welded components 

Bottom head changed from SA-240 TP 304L with 1/4" thickness, maximum carbon content of 0.030% 
for welded components to SA-240 TP 304 with 1/2" thickness, maximum carbon content of 0.030% 

Vessel support changed from stainless steel to SA-240 304 

Pipe changed from SA-312 TP 316 to SA-312 TP 304 

Gaskets changed from flex spiral wound/ flexitallic spiral wound to N/A / N/A 

Bolting changed from A193 or B7 with 2 hex nuts to N/A / N/A 

Wash ring consisting of SA-312 TP 304 with a maximum carbon content of 0.030% added 

Support type changed from support legs to stainless steel legs 304 SS with a maximum carbon content 
of 0.030% 

The following is a list of outstanding change documents that have not been incorporated into this modification: 

• None. 

24590-SENV-F000 11 Rev 13 ( 8,"2 l/2UU7 l Ref: 24590-WTP-GPP-SEN 1,' -0 l (J 
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Quarter Ending September 30, 
2008 

245.90-PTF-PCN-ENV-07-013 

WAC 173-303-830 Modification Class: Class 1 Class 
1
1 Class 2 

Please mark the Modification Class: X 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number: A.1 . and A.3 
Enter wording of WAC 173-303-830, Appendix I Modification citation: A. General Permit Provisions 
1. Administrative and informational changes 

Class 3 

3. Equipment replacement or upgrading with functionally equivalent components (e.g., pipes, valves, pumps, conveyors, 
controls.) 

Modification Approved : IZ] Yes D No (state reason for denial) 

Reason for denial: 

1 Class I modifications requiring prior Agency approval. 

Reviewed by Ecology: 

B. Becker-Khaleel 

: If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix l, then the proposed modification 
should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class ' I. if applicable . · 

24590-SENV-F000l l Re\ i3 (8/21 /2007j Ref: 2~590-\VTP-GPl'-SENV-0 1 CJ 
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Quarter Ending March 31, 2008 24590-PTF-PCN-ENV-07-015 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 2: Hanford Facility RCRA Permit, Part 111 , Operating Unit 10, Waste Treatment and Immobilization Plant 

Update PTF Plant Item Corrosion Evaluation for the Pretreatment Spent Resin Dewatering Moisture 
Separation Vessel (RDP-VSL-00004) in Appendix 8.9 of the Dar,gerous Waste Permit. 

Submitted by Co-Operator: Reviewed by ORP Program Office: 

D. A. Klein 
I r/rz!v? 

Date Date 

'J.1"iQ()_<:;J:'NV-F00011 R ev 11 (8/2 1/2007) Ref: 24590-WTP-GPP-SENV-0 10 



Quarter Ending March 31, 2008 

Page 2 of 2 

24590-PTF-PCN-ENV-07-015 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter. 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 modification Is to update PTF Plant Item Corrosion Evaluation for the Pretreatment Facility Spent 
Resin Dewatering Moisture Separation Vessel (RDP-VSL-00004) in Appendix 8.9 of the Dangerous Waste Permit. The 
following data sheet Is submitted to replace the permitted data sheet currently in Appendix 8.9. 

Appendix 8.9 
Replace: 24590-PTF-N1 D-RDP-P0002, Rev. 0 With: 24590-PTF-N1 D-RDP-00002, Rev. 3 

This modification requests Ecology approval and incorporation into the permit the specific changes to this data sheet that 
have occurred since Issuance of the permitted version. Revisions are the result of ongoing design (changes from vendor 
preliminary data to vendor detailed design). The following identifies the significant changes that have been revised on the 
attached data sheet. 

• Design Pressure specified as internal/external (fonnerty min/max) 

• Locations specified as Room P-0119 (fonnerty outcell) 

• Specified corrosion allowance (0.024 inch} (total corrosion allowance is unchanged) 

• Specified erosion allowance (0.004 inch) (total corrosion allowance is unchanged) 

• Specified additional references used as basis for conclusions (Sheets 4 and 5) 

• Indicated document number CCN 163061 for the source of value (6.00E+OO g/L) shown in Contract Max 
Leach/No Leach specification (Sheet 5 of 6). 

• Increased Process Corrosion Data Sheet Contract Max Leach/No Leach specification from 4.65E-04 to 6.00E+OO 
(Sheet 5 of 6). 

• Indicated document number 24590-PTF-3YD-RDP-00001 for the source of excerpt 4.10.2 Spent Resin Dewatering 
Moisture Separation Vessel (RDP-VSL-00004) (Sheet 6 of 6) 

The following is a list of outstanding change documents that have not been incorporated into this modification: 
None 

WAC 173-303-830 Modification Class: Class 1 Class 11 Class 2 Class 3 

Please mark the Modification Class: X 

Enter Relevant WAC 173-303-830, Appendix I Modification citation number: A.3 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
Equipment replacement or upgrading with functionally equivalent components (e.g., pipes, valves, pumps, conveyors, 
controls 

Modification Approved: LS:J Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denial: 

B. Becker-Khaleel 

1 Class I modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 

should automatically be given a Class 3 status. This starus may be maintained by the Department of Ecology, or down graded to a 
Class 'I , if applicable. 

24590-SENV-F000l l Rev 13 (8.''.!l/'.!007) Ref: 14590-WTP-GPP-SENV-010 



CORROSION EVALUATION 

24590:-PTF-NlD-RDP-00002 
Rev.3 

RDP-VSL-00004 (PTF) m 11111111~\\I\UUII 
R1084B451 

Spent Resin De~tering Moisture Separation Vessel 
• Design Temperature ("F)(max/min): 300/-10 
• Design Pressme (psig) ("mti:rnaVcx.ccmal): 15/FV 
• Location: Room P--0119 

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 
(UNSNo.) Cost Material Material 

Caroon Steel 0.23 X 
304L (S30403) 1.00 X 
316L(S31603) 1.18 X 
6% Mo (N08367/N08926) 7.64 I X 
Alloy 22 lN060lll 11.4 X 
1i-2 lR.50400) 10.1 X 

Recommended Material: 304 (mu: D.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 

Pt~ note that source. si,ecial nuclear, and byo,oclucr rm1ensls, 
, a~ ~eiined In tne Atomc energy AC\ of 19SA (AF.A) we r<QUla:P.d 
at~he U. S. Dei;,arn-nent Qf Energy (DOE) faci ltt,es ~xc1u.,;v<,1y by 
,D OE. ac1,ng puraua"t to ltJ A=.A avthorioy. DOE is.serts \NII 
,.pur:su3nl 10 AEA. II has &Ole allll exciusove res;:nnslblUty and 
authori ty to regulat<? ·sou=. 6pe:t.tt nodear. and byp10<111C/ 
maier.als a! OOE-owned rl!Jeleer tadli~11s. lnlom-elion conta,ned 
herein· on radionud ldes ,s provided tor process description 
ouroose,; only. 

3 I ,,-/1, 101 
To correct Rev. C issued with 

incorrect page 5 of 6 

2 ! 11/1/07 incorporate revised PCDS 

3/8/06 Update wear aliowanc:~ based on 
24590-wrP-RPT-~08 

0 7/ 14/04 Initial Issue 
REV I DATE REASON FOR REVISION 

Sheet: 1 of6 

Concurrence NA 
C&T 

NA x; ~ 
SWVail '-

RBDavis NA SW\iail 

NA 
DLAdler HMKrafft SWVail 
DLAdler JRDivine A.PR APRan.l!US 

PREPARER CHECKER MET APPROVER 
19 December 2007 

1 1 
I I 



CORROSION EVALUATION 

Corrosion Considerations: 

24590-PTF-NlD-RDP-00002 
Rev.3 

Warm air is circulated by a blower to pick up moisture from the spent resin and is cooled and condensed in 
RDP-VSL-00004. 

• General Corroaon 
Hanmer (l 981) lists a corrosion Tate for 304 (and 304L) in 2 M HNO, of Jess than 2 mpy. Davis (1994) stati:S the c:om1sion rate for 304L in 
12% HNO, will be lcu than about 1 mpy up 1o about 212"F. 

In this sys,em, the conditions are such that 304L swuless steel wi11 be acceptable. 

Co11clusio11: 
Under normal conditions eitht:r 304L or 316L will be satisfactory. 

b l'ittulg Corrosion 
Wlnle cblori~ is known to cause pitting in acid and neutral solutions, with no cbloride present in reportable concentrations, both 304L and 
3 l 6L stD.in1ess steel arc acceptable. 

Conclusion; 
The use of 304L or 316L is ac:ceptahie. 

c Ead Grain Corrosion 
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions. 

Conclwion: 
Not cxpec1Cd in this system 

d Stres., Common Cncldng 
Toe exact amount of cblori~ ffi!uircd to cause stress corrosion cracking ii unknown. ln part this is beca= the amount varies with 
tcrnpc:raturc, metal sensitfaation, and fne C!lvironmcnt. But it is also unknown because chloride tends to cooccm:ratc under beat transfer 
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as a fflW ppm can lead tD cn.cking under 
some conditions. Gcnera1Jy. as seen in Sedriks (1996) and Davis (1987), chloride mess corrosion cracking does not usually occur i:,eJow 
about !40°F. Durins the nonnal opcratiom. either 304L or 3 l 6L is expected to be satisfactory. 

Conclusion: 
At the nornllll operating envil'Ollment, either 3041 or 316L is acceptable. 

e Crevice Corrosion 
Comments under Pitting arc generally applicable here. 

Conclusion: 
See Pitting. 

r Corrosion at Welds 
COffosion at welds is not considered a problem in the proposed environment 

Concl:uion: 
Weld corrosion is not considered a problem for this systc:m. 

g Mierobiologically Induced Corrosion {MIC) 
MIC is not considered a probicm m this system. 

C011ciusion: 
Not a concern. 

h Fatigue/Corrosion F~c 
Corrosion fatigue is-not expected to be a concern Toe pressures cneoimtered are so low and the strength of the mat:ri.al is so comparatively 
hitzh that corrosion fatigue is not a problem. 

Conclusions 
NotaconCtrTI. 

i Vanor Pbue Corroliion 
Not ~xpected in this system. 

Conclusion; 
Not considered to be a concern. 

RDP-VSL-00004: Shec:t.:2 of6 19 December 2007 



CORROSION EVALUATION 

J Erosion 

24590-PTF-NlD-RDP..00002 
Re,,.3 

Velocities in 'the vessel arc cxpccted 110 be low. Erosion allowance of0.004 inch for componenli with low solids content (<2 wt%) at low 
~locitics 1s based on 24590..WTP-RPT•M-04--0008. 

Conclusion: 
Erosion is not expected to be a concern. 

k Galling of MGvinC Sorfac.es 
Not applicable. 

Conclwiall ; 
Not applicable. 

I Frcttiag/Wear 
No contaciing sunaces expected. 

Condwio11: 
Not applicable. 

m Galvaaic Com,lion 
No dissimilar metals arc prcscnl 

Conc11411on: 
Not applicable. 

n Cavitation 
None expected. 

Conclusion: 
Not believed IO be of concern. 

0 Creep 
Tnc tcmperature5 are too low to be a concem. 

Conciunon: 
Not applit&blc. 

p lnadverteot Nitric Acid Addition 
Vessel normally operates at low pH. 

Conclusion: 
Not applicable. 
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CORROSION EVALUATION 
References: 
l. 24590-WIP-RPT-M-04-0008, Rev. 2, Evaliustitm OfSllJinless Steel W1U1r Raus In W17' Waste Streant3 At Low Velocities 
Z. 24590-WJ'P-RPT-PR-04-0001, Rev. C, WTP Pro«n Co"oston Dauz 
3. CCN 130177, Zapp, PE, 2000, Marena/ Corrosion and Plate-Out Test o/Typu 304L and 316L Stainless Steel , WSRC-TR-2000-

~34, Savannah River Site, Aiken, SC 
4. Davis, JR (Ed), 1987, Corrosil,n, Vol 13, lo "Metals Handbook", ASM International, Metals Park, OH 44073 
5. Davis, JR (Ed), 1994, Szainless St«ls, In ASM Me!als Handbook. ASM International, Metals Parle, OH 44073 
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Richlmd, Washington. 
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24590-PTF-NlD-RDP-00001 
Rev. 3 

CORROSION EVALUATION 
Attachment to CCN 163061 
Replaces Page A-45 of 
24590-WP-RPT-PR-04-0001, Rev C 
WTP Process Corrosion Data 

Component(•) {Name/ID#) 

PROCESS CORROSION DATA Si-lSET 

&:>ent 1'86ln &luny vessel (RDP-VSL-00002 AJBIC) 

Scent resin dewateril'lg moistme separation vessel (RDP-VSL-<X>004) 
Faclttty PTF 

In Black Cell? 

Chemlcals Untt' Contractllar Non-Routine Notes 
LNcn NolUCII I.each ~L..Nr:h 

IAiuminum an. 
Chloride IIIL 

Fluoride I all. 

Iron pll 

Nitrate I !Ill. 6.0E-+00 6.0E+OO 

Nltrita alt. 
p 1111 

Sutfatl all. I 
Mercury 11/1.. I 
Carbonate d'-
Undissolved aoUds wt% I 
othlr fNallnOC,. Pb._.) 1111. 

Other all. 

DH NIA ....,, 
rlemoerature .,. 

Nola3.~1 

I 

List of Organic Spe:ies: 

Rafanmcas 
s.-,,~ · ., -3YO-RDP·OCII!! 
-a.i..~ ~1T.axl05. lleY ~----tr CXP19. CX!'18. RllPOI 
O!INCffl'III 1n1t-tS-•1e.c. , """""'-lrcrnob,er-)- HIP, 
~NIA 
PfD: ,,.aJCl20 
1eimaaRepala: 

Notac: 
1 tuww.ali:Aa11&s1twi1xur 'P'LG:>11'1r-21CbelllDlll18d.1111C01www1baa, .-1C11Ta~d!QII$,_ 

t2. Dma.....,_,_ •----ha~ n tne plrt,_,_, W8 ll!pOfunl ID Clffllml\ .._"' l:0l'll'aa ,,....,,.,..,,_ 
'3- Fir RDP-V8t..mmA8C: liD"F 101%3 'F ~-RPT~.(l07. RllvO) 
1-: Mrauni,tl"""'_'_,, 

Assumptiom;: 
1 fotRDP.\ISl.41XX 123 "f -~-.....ia,,,_.,, _ ii RDP-VSL-<XXXl2AB~, 

lnd....,1111itlnN9tSIIDlalilr"(ll'lll»~unt · 
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24590-PTF-NlD-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 dewatcring 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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24590-PTF-PCN-ENV-08-003 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 1 O 

Waste Treatment and Immobilization Plant 

Index 

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace Permit Specification 24590-PTF-3PS-MEW-TP001 (Engineering Specification for Forced Circulation 
Vacuum Evaporator System) In Appendix 8.7 of the Dangerous Waste Permit. 

Submitted by Co-Operator. 

D. A. Klein 

24590-SENV-F0O0l I Rev 13 (8/21 /2007) Ref: 24590-WTP-GPP-SENV-010 
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Quarter Ending September 30, 
2008 

24590-PTF-PCN-ENV-08-003 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 prime modification is to update 24590-PTF-3PS-MEW-TP001 (Engineering Specification for 
Forced Circulation Vacuum Evaporator System). 

The following specification is being submitted to replace the specification currently in Appendix 8.7. 

I Appendix 8.7 I 
I Replace: I 24590-PTF-3PS-MEW-TP001, Rev. 2 I With: I 24590-PTF-3PS-MEW-T0001, Rev. 2 I 

This modification requests that Ecology approve and incorporate into the permit the changes to this specification that have 
been issued since the last revision of the specification. Changes are identified by revision bars. Revisions are the result of 
ongoing design (changes from vendor preliminary data to vendor detailed design) and design verification. Significant 
changes are summarized below: 

• Re~lsed sections 1.2.6, 3.4.3.2, and 3.9.13 to remove low-pressure steam information 

• Revised section 1.2.12 to indicate that seismic information is provided in Appendix V 

• Revised section 1.2.14 to correct steam supply information 

• Added section 1.2.31 to address coupled seismic response spectra dynamic analysis requirements 

• Added section 1.2.32 to address uncoupled seismic response spectra dynamic analysis of all SC-I/SC-II evaporator 
components 

• Revised section 1.4.9 to delete outdated acceleration values 

• Section 2.2 was revised to add the following references: Section 2.2.29, ASCE 4-98, Seismic Analysis of Safety
Related Nuclear Structures and Commentary; Section 2.2.30, ASTM A 193, Editions 1991 through 2005, Standard 
Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service; Section 2.2.31, 
ASTM A 194, Editions 1991 through 2005a , Standard Specification for Carbon and Alloy Stael Nuts for Bolts for 
High Pressure or High Temperature Service; Section 2.2.32, Any Year, Standard Specification for Free-Machining 
Stainless and Heat-Resisting Steel Bars, Hot-Rolled and Cold-Finished; Section 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: Section 2.2 .34, SSPC-SP10, Near 
White Metal Blast Cleaning; Section 2.2.35, SSPC-SP11, Power Tool Cleaning to Bare Metal ; and Section 2.2.36 
API 610-1995, Centrifugal Pumps for General Refinery Service 

• Added section 3.14.20 to incorporate 2" drain nozzle inlet to reboiler steam condensate vessel from desuperheater 

• Revised section 3.16.3 to refer Appendix V for seismic analysis requirements 

• Revised sections 3.1.9, 3.9.2, 3.10.2, 3.11.4, and 3.12.3 to clarify nozzle loading requirements 

• Revised section 4.2.8 to clarify that no threaded flanges or fittings shall be used in the black cells 

• Revised section 6.6.3 to clarify weld acceptance crtteria 

• Revised section 7 .1.4 to indicate that the functional test of the antifoam tank/agitator assembly as a unit is not 
required If the antifoam agitator is tested by the fabricator prior to shipment to the vessel shop 

• Revised section 7 .2 to clarify the stimulant test using nonradioactive cesium is not required 

• Revised section 11.2 to clarify design stress/seismic report submittal requirements 

• Revised Appendix D correct steam supply conditions 

• Revised Appendix E to add a note for clarification regarding QL-1 and QL-2 used by the Seller 

• Revised Appendix L to provide location of 2" inlet drain nozzle 

• Deleted Appendix M, Minimum Nozzle Design Loads, per SCN 24590-PTF-3PN-MEW-00014 

• Deleted Appendix R, ISRS Figures for Reboilers at the Steel Frame Supports, due to outdated In-Structure 
Response Spectra curves 

• Added and subsequently deleted Appendix U, Parametric Study, per SCNs 24590-PTF-3PN-MEW-00012 and 
24590-PTF-3PN-MEW-00014, respectively (information moved to Appendix V) 

• Added and revised Aooendix V, FEPfTLP Evaporator System Composite Analyses, per SCNs 24590-PTF-3PN-

24590-SENV-F000l l Rev 13 (8/2 1/2007) Ref: 24590-WTP-GPP-SENV-010 



Quarter Ending September 30, 
2008 

MEW-00014 and 24590-PTF-3PN-MEW-00019, respectively 

Page 3 of 3 

24590-PTF-PCN-ENV-08-003 

The following is a list of outstanding change documents that have not been ihcorporated into this modification: 

• 24590-PTF-3PN-MEW-00022 

• 24590-PTF-3PN-MEW-00023 

• 24590-WTP-SDDR-M-06-00395 

• 24590-WTP-SDDR-MS-07-00030 

WAC 173-303-830 Modification Class: Class 1 Class 11 Class 2 Class 3 

Please mark the Modification Class: X 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number: NIA 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a 
Class 11 modification. WAC 173-303-830(4){d)(ii)(A) states, "Class 1 modifications apply to minor changes that keep the 
pennit current with routine changes to the facility or its operation. These changes do not substantially alter the permit 
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1 
modifications, the director may require prior approval." 

Modification Approved : ~ Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denial: 

B. Becker-Khaleel Date 

1 Class 1 modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 

should automatically be given a Class 3 status. This status may be maintained by the Department ofEcology, or down graded to a 
Class '1 , if applicable. 
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24590-PTF-3PS-MEW-T0001, Rev 2 
Forced Cira,lation Vacuum Evaporator System 

Revision History 

Revision Reason for Revision 

0 Issued for Procurement 

1 Incorporated Design Changes: 

24590-PTF-3PN-MEVV-OOOO 1 

24590-PTF-3PN-MEW-00004 (which incorporated 24590-WTP-SDDR-PROC-04-00104) 

24590-PTF-3PN-MEW-00005 

24590-PTF-3PN-MEVV-00006 with the following revisions: 

l. Revised section 1.2.1 to dc)cte duplicate information regarding internal deentrainment 
separation system for FEP & TI.,P separator vessels. 

2. Revised section 1.2.1 to group support structure with their associated separator vessels. 

3. Revised section 1.2.1 to provide more descriptive steam conditioning assembly ofFEP & 
TLP evaporators for clarification. 

4. Revised section 1.2.1 to add reboilcr steam condensate transfer stations for FEP & TLP 
evaporators for Seller's additional scope of supply. 

5. Revised section 1.2.1 to change "mechanical seal" to "pump seal" 

6. Revised section 3 .19 .5 to delete "following by vertical up-ending" at ~ end ·of the 1st 

sentence 

7. Revised section 3.20.3.5 to delete "assemblies" in the 1st sentence 

24590-PTF-3PN-MEVV-00007 

24590-PTF-3PN-MEVV-00009 

1. Jncorporated 24590-WfP-SDDR-PROC-04-00994, 24590-WfP-SDDR-PROC-04-00995, 
24590-WTP-SDDR-PROC-04-01193, 24590-WTP-SDDR-PROC-04-01194, 24590-WTP
SDDR-PROC-04-01270, 24590-WTP-SDDR-PROC-04-01271, 24590-WfP-SDDR
PROC-04-01272, 24590-WfP-SDDR-PROC-04-01278 and 24590-WTP-SDDR-PROC-05-
00181 

2. Revised section 2.1.2 for clarifications 

3. Revised wording in section 4.2.12 for clarification 

4. Revised section 8.18 to delete "for off-gas piping pieces" from the 1st sentence 

24590-WfP-SDDR-PROC:-05-00208. 

Revised Appendix E to include rcboiler steam condensate transfer stations. 

Revised Appendix P to add drawings for reboiler nozzle locations. 

Added Appendix T to provide design evaluation inputs 

2 Incorporated Design Changes: 

24590-PTF-3PN-MEVV-O00 12 with revision of section 3.4.3.3 for clarification 

24590-PTF-3PN-MEVV-00014 with the following revisions 

1. Revised section V8b of appendix V to remove digitized data verification requirement that is 
no longer applicable 

2. Revised section VS.2 of appendix V to add "or greater" at the end of the sentence for 
clarification. 

24590-PTF-3PN-MEVV-O00 19 

24590-G04B-F00009 Rev 10 (12/15/2005) 
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24590-PTF-3PS·MEW· T0001, Rev 2 
Forced Circulation Vacuum Evaporator System 

Revision Reason for Revision 

24590-WTP-SDDR-M-05-00438 

24590-WTP-SDDR-MS-07-00029 

Deleted Appendix R - outdated In-Structure Response Spectra (ISRS) curves 

Revised section 3.19.15 to add "following by vertical up-ending" from 24590-PTF-3PN-MEVV-
00006 which was erroneously deleted in revision 1 of this specification 

Revised section 3.20.3.S to add "assemblies" to the 1111 sentence from 24590-PTF-3PN-MEVV-
00006 which was erroneously deleted in revision 1 of this specification 

Revised section 4.2.12. to correct typos 

Revised section 8.1 .8 to add "off-gas piping pieces" from 4590-PTF-3PN-MEVV-00009 which was 
erroneously deleted in revision 1 of this specification 

Revised sections 1.2.6, 3.4.3.2, and 3.9.13 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 V. 

Revised section 1.2.14 to correct steam supply infonnation 

Deleted section I .3.29 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, 1.4.2S, 1.4.26, 1.4.29, 1.4.30, and 1.4.32 to 
correct definitions 

Revised sections 2.2.6, 2.2.15, and 2.2.16 to be consistent with SRD 

Add sections 2.2.34, 2.2.3S, and 2.2.36 for references. 

Revised section 3.1.17 to add "gpm" at the end of211d bullet. 

Added section 3. J 4.20 to incorporate 2" drain nozzle inlet to reboiler steam condensate vessel from 
desuperheater. 

Revised Appendix L to provide the location of2" inlet drain nozzle. 

Revised section 3.16.3 to provide seismic analysis requirements in the Appendix V. 

Revised section 4.2.8 to clarify that threaded flanges and fittings arc not allowed only in the balck 
ceUs. 

Revised section 6.6.3 to clarify the weld acceptance criteria 

Revised section 7 .2 to clarify the stimulant test using non-radioactive cesium is not required. 

Revised section 11.2 to clarify design stress/seismic report submittal requirements. 

Revised sections 3. 1.9, 3.9.2, 3.10.2, 3.11.4, 3.12.3 to clarify nozzle loading requirements 

Revised sections 2.4.60 and 2.4.61 to correct typos 

Revised Appendices A. B, and C to remove outdated references. 

Revised Appendix D to correct steam supply conditions. 

Revised Appendix E to add a note for clarification regarding QL-1 and QL-2 used by Seller. 
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Forced Circulation Vaaaum Evaporator System 
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1 Scope 

1.1 Project Description and Location 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Orculation Vacuum Evaporator System 

The Hanford Tank Waste Treatment and lmrnobili2.ation Plant (WfP) 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 wrP 
Contractor will design, build, and startup the WfP pretreatment and vitrification facilities 
for the DOE Office of River Protection (ORP). The waste treatment facilities will pretreat 
and immobilize the ]ow-activity waste (LAW) and high-level waste (HL W) currently stored 
in undergrom1d 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 WfP Facility will be 
constructed at the east end of the 200 East Arca 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 WfP 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, procedw-cs, instaJlation 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. 
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Waste Feed Evaporator (FEP) Systems 

Equipment Tag 

Two (2) FEP Separator Vessels. Each vessel with support FEP-SEP-OOOOlA 
structure, three layers of de-entrammcnt trays, two layers of FEP-SEP-000018 
mesh 'D&ds and SDl'IVS. 

Two (2) FEP Rcboilcrs with Graylocs 1111d PUREX nozzles FEP-RBLR-00001 A 
installed in accordance with this specification and stainless steel FEP-RBLR-0000IB 
structural SUDDOrt frames. 
Two (2) FEP ReciJCUlation Pumps. Each pump includes motor, FEP-PMP-00009A 
pump seals, and adjustable speed drive. The pump inlet and FEP-PMP-000098 
outlet mne ends prepared for butt welding. 
Two (2) FEP Condenser skid. Each skid consisting of Primary FEP-COND-00001 A 
Condenser, I st stage steam ejector, lntcrcondcnser, 2nd stage FEP-COND-00002A 
steam ejector, Aftercondenscr and intcn:onnccting piping. FEP-COND-00003A 

FEP-EJCTR-00040 
FEP-EJCTR-0004 I 

FEP-COND-000018 
FFP-COND-00002B 
FEP-COND-000038 
FEP-EJCTR-00042 
FEP-EJCTR-00043 

- ---· -

One (I) FEP Condensate VeS&CI fur both FEP systems. Vessel FEP-VSL-OOOOS 
includes skirt and SUDDOrt rinR. 
Two (2) FEP Condensate Pun-.,s include base plate, motor, FEP-PMP-00006A 
variable spc:cd drive, and mechanical seal mounted on common FEP-PMP-00006B 
skid. 
One (I) Antifoam Vessel serves the FEP and TI.P 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 ofFEP offgas piping 30" diameter from separator "Note I" 
to Primary condenser. Pipin11: includes pil)C hanl!:Cfli. 
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 yolccs for three (3) rcboilCJ' and support 
frame assemblies, and one lifting yoke for three (3) 
recirculation pumDS 
Two (2) FEP Reboil=- Steam Condensate Transfer Stations FEP-VSL--00021 
including level lank, tranSfer pump and condensate recycle FEP-PMP-0001 0A 
pump. FEP-PMP-000108 

FEP-VSL-00022 
FEP-PMP-0001 IA 
FEP-PMP-0001 lB 

Note I: Stam less steel or plastic tags (foil strip 1s 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: (I) Purchase Order Number, (2) Purchase Order item 
number, and (3) Equipment/Instrument Tag number. 

.. 
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Treated LAW Evaporator (fLP) System 

Equipment Tag 

One (I) TLP Separa10r V csscl with support structure, three TLP-SEP-00001 
layers of de-entrainment mys, two layers of mesh pads and 
tmn.VS. 

One (I) TLP Reboilcr with Gnylocs and PUREX nozzles TLP-RBLR-0000 I 
installed in accordance with this specification and stainless steel 
structural sum,ort frame. 
One (I) TLP Recirculation Pump including motor, pump seals, TI.P-PMP-00001 
and adjll5tlble speed drive. The pump inlet and outlet pipe ends 
nrmared for butt weldiniz. 
Two (2) LAW SBS Feed Pumps with base plate. motor, pump TLP-PMP-OOOOSA 
seals and adustable SDCed drive. TLP-PMP-OOOOSB 
Two (2) TLP Concentrate Pumps Wlth base plate, motor, pump TLP-PMP-0001\A 
seals, and adiustlhle &need drive. TLP.PMP-00011B 
One ( I) TLP Condenser alcid consisting of Primary Condenser, TLP-COND-00001 
I st stage steam ejector, lna:rcondcnsc:r, 2nd stage steam ejector, TLP-COND-00002 
Aftcn:ondcnser and intm:onnecting piping. TLP-COND-00003 

TLP-EJCTR-00064 
TLP-EJCTR-00067 

One ( 1) TLP Condensate V esscl with SllOPOrt. TLP-VSL-00002 
Two (2) Condensate Pumps include base plate, motor, variable TLP-PMP-00002A 
meed drive and mechanical seal mounted on comnon skid. TLP-PMP-00002B 
One ( 1) set of offps piping 30" diameter from Separator to "Note I" 
Prirrmv Condenser with DiDe hanRm. 
One (I) TLP steam conditioning Alsembly consisting of a TLP-SKID-00008 
steam supply flow control valYC, a desuperheater and now 
element.. 
One (I) 11.P Reboilcr Steam Condensate Transfer Station TLP-VSL-0004 7 
including level tank. trmtsfer pump and condensate recycle TLP-PMP-00012A 
pump. TI.P-PMP-00012B 

Note I: Stainless steel or plastic tagS (foil stnp IS not acceptable) shall be firmly attached by 
stainless steel wire or stainless steel sacws to each sepvatc item. Each tag shall be stamped with, 
as a minimum: ( I) Purchase Order Number, (2) Purchase Order item nwnbcr, and (3) 
Equipment/lnstrumcnt Tag number. 

1.2.2 Provide a guarantee that all equipment listed in section 1.2.1 will perfonn 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 arc 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 ensw-e that 
each component of the evaporator systems is properly specified to ensure desired 
perfonnance. 
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1.2.4 Provide the following nonrcpJaccabJe components/equipment which shall attain a 
40-year life: 

• Separator vessels and all their intcmaJ parts ( exception made for demister 
pad life). 

• Section of separator off gas pipework located inside the RS/CS black cells. 

12.S Deleted. 

12.6 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-00007 A/B) 
• FEP concentrate pumps (FEP-PMP-00008A/B) 

1.2.8 Provide evaporator skids, equipment, components, and structw-al supports with 
the matcriaJs 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 
Jayout, 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 sha11 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, rcboiler. and recirculation 
pump. These will include lifting yokes, beams, fixtures, etc., according to Buyer 
design constraints for remote handling, which wiU 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 reboilcr 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-S 13T-00023 thru -0030, 24590-PTF-DD-S 13T-00049, 24590-
PTF-SS-S 1 ST -00311 thru -00318, 24590-PTF-SS-S l ST-00352, and 24590-PTF
SS-S lST-00354. The seismic response spectra and damping values for the 
perfonnance 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, ScJlcr will be responsible for confinnation that the cyclic 
data has been accurate]y 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: 

In]et 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@prcssure) 
• Cooling water (flow rate @ 75 °F) 
• Operating electrical (kW) 
• Installed electrical (kW) 

Outlet Conditions: 
• Steam Condensate (volumetric flow rate & tcmpcratw-e) 
• 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 temp]ates. 
Buyer will procure the required instruments as detailed by the Seller's control 
philosophy documents (data sheets) for instal1ation by others. · lnstnnncntation 
shall conform to 24590-WTP-3PS-JQ07-T0001. 

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 bas 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 Joop diagrams 
• Instrument location diagrams 
• Control phi]osophies 
• Functional descriptions 
• Installation details 
• Instrument index which includes functional test and operational set points 
• Control and sequencing requirements 
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• Instrumentation and controls for the FEP evaporator feed and concentrate 
systems. 

1.2.17 Provide a reliability analysis and docwnentation for each of the three (3) 
evaporator systems in accordance with the following: 

12.17 .1 A complete Failure Modes and Effects AnaJysis (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-tics, 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-S1D-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 rcboiler arc at least as· 
follows: (1) pin bole, (2) crack, and (3) tube rupture. In addition, 
Seller shall indicate the possibility of the re boiler tube rupture without 
precursor of pin hole or crack. Determination of the possibility of 
reboilcr 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 fractlD"c 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 · 
ScHer; however, the basis for the failure mode shall be specified. 

12.17 .2 Failure rate data for the pmposes of an availability assessment 
(performed by Seller) wil1 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 

12.17.3 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 ana1ysis of operating life for separator vessel, including its internal 
demister pads, separation trays, and feed distribution, reboilcr, 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 cqwpment, 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 rcboilcrs. · 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 
reboiJer shall meet BNI rcmoteability requirements such as weight, remotely 
removable, airlock sizing, crane and impact wrench specified in this document. 

1.2.21 Nozzles shalJ be located to± 1/4 inch diametric tolerance by the hole in support 
frame as relative to the master dowel of the rcboiler and support frame assembly. 
Nozzles shall be perpendicular/ parallel within 0.5 degree or 1/4 inch whichever 
is smaller relative to the datum fomled by the lower base plate of the reboil er and 
support frame assembly. 

1.2.22 For reboiler no:zzle locations, sec 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. 

1.224 Provide radiographic film with technique and reader sheets. Exposed film must 
be sent, along with a copy of the tcclmique and reader sheets in accordance with 
section 3 of the MR. Film must be suitably packaged to preclude moisture and 
handling damage. 

1.225 Provide any necessary special remote repair tools for the rcboiltt 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-WfP-3PS-MVOO-TOOOl, 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. 

1.228 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. Teclmical 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 arc intended to help establish/clarify interface 
points in system requirements, review design/design progress, design documents, 
exchange ideasfmfonnation, provide design direction. See G-321-E Form for 
document submittal requirements. 

1.2.31 Perform a coupled seismic response spectra dyaamlc analysis that will 
qualify the recirculatioa piping, offgas piping, and provide vessel nozzle 
loads & nozzle loads at the Grayloc co• nection on each jumper. See 
Appendix V for requirement details on coupled dynamic a• alysis. 

1.2.32 Perform detailed FEA •ncoupled seismic response spectra dynamic aaalysis 
of all SC-I/SC-II evaporator components fmd• ding the individual 
components' internals and frames). See Appendix V for requirement details 
on FEA uncoupled aaalysis. Equipment static method is not permitted. 

1.3 Work by Othen 

Any item not specifically listed as being supplied by the Buyer shall be provided by the 
Seller. 

1.3. l 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 
intcma1 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 lnstnnncnt location information for instrument location drawings. 

1.3.5 Generate control logic in Buyer standard fonnat using the final control loop 
definitions, system interlocks and alarms, system control philosophies, and 
control and sequencing requirements provided by Seller. 

1 J .6 Procure the digital control system components. Buyer will provide the "Device" 
and "I/O" 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 fimctionality 
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 Sel1er's provided demister pad removal 
systems. 

1.3.11 Provide heat tracing, seismic review, and any necessary uninterruptible power 
supplies. 

1.3.12 Provide aJI the piping, instrumentation and controls for the antifoam systems per 
SelJer 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 SelJer'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 re boiler 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 bas 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 moW1ted equipment, and pipework connections to 
the separator vessel (excluding the separator off gas pipework) within the black 
cell. 

1.3.20 Provide all pipework between Seller's provided skids (excluding the evaporator 
separator off gas pipework and piping connecting condenser skids and steam 
ejectors). 

24590-G04B-F00019 Rev 4 (1/17/2006) 
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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.00017 A/Band TLP-VSL-00009A/B). 

1.3.27 Provide concentrate receipt vessels (UFP-VSL-O000lA/B and TCP-VSL-00001). 

1.3.28 Provide Vessel Vent system. 

1.3.29 Deleted 

1.330 Provide FEP feed pumps (FEP-PMP-00007 A/B) and concentrate pwnps (FEP
PMP..00008.A/B) (refer to l .2. 7). 

l.3.31 Provide utility (i.e., air, steam, cooling water) supply systems. However, Seller 
is responsible to provide steam condition skids for reboiler operation. 

J .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 ALA.RA: 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 (R5IC5) : is a sealed concrete structure containing very high radiation 
and contamination where human access is prohibited during the nonnal operating 
lifetime of the cell and maintenance is not performed in the cell. 

1.4.5 CJ: Uncontrolled Area. 

1.4.6 C2: ControHed area. Personnel must be verified free of contamination prior to 
exit. 

24590-G04B-FOOOl 9 Rev 4 {1/17/2006) 
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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 CS: Contamination classification for plant areas that are considered high 
contamination areas. Access to CS 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 
wan 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 WfP. 

I .4.11 important to Safety (fl'S): 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 f eatmes 
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 welJ as accident mitigation). ITS includes 
SSCs designated as Safety Class (SC), Safety Significant (SS), and additional 
protection class (APC) 

1.4.12 Jumper: A remotcly 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 connnercial 
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. I 5 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. l 6 Deleted 

1.4.17 Rad: A unit of energy absorbed from ionizing radiation, equal to l 00 ergs per 
gram or 0.01 joules per kilogram of irradiated material. 

1.4.18 Additwna/ Protection Class: APC arc ITS SSCs that are neither SC nor SS. 
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1.4.19 Rl: Unrestricted area. 

1.4.20 R2: Radiation controlled area. 
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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 mR.ad/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 ftmction, 
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 (SRO). SC also applies to those features 
that. by fimctioning, 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-/) : Equipment/tanks important to safety, which have a 
seismic safety fimction. For the design of Seismic Category I equipment/tanks, 
no credit for inelastic energy absorption is allowc.d. Seismic Category I 
equipment/tanks shall be functional during and after a Design Basis Earthquake 
(DBE). 

1.4.28 Seismic Category O (SC-Il): 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 Il 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 . 

l .4.29 Seismic Category DI Equipment (SC-III) : (a) SC and SS SSCs that do not have a 
natural phenomena haz.ard (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 
• AISC 
• ANSI 
• APC 
• ASD 
• ASD 
• ASME 
• ASNT 
• AS1M 
• AWS 
• CFR 
• CM 
• DBE 
• DOE 
• DOT 
• FEA 
• FEP 
• GPM 
• ITS 
• LAW 
• M 
• MDS 
• MR 
• MSDS 
• NDE 
• NPS 
• NQA 
• QBE 
• ORP 
• PEP 
• PMI 
• P&ID 
• PTF 
• QA 
• QAP 
• QAM 
• QL 

24590-0048-FOOOl 9 Rev 4 (1/17/2006) 

As Low As Reasonably Achievable 
American Institute of Steel Construction 
American National Standards Institute 
Additional Protection Class 
Adjustable Speed Drive. 
Manual of Steel Construction (Allowable Stress Design) 
American Society of Mechanical Engineers 
American Society of Nondestructive Testing 
American Society for Testing and Materials 
American Welding Society 
Code of Federal Regulations 
Commercial grade 
Design Basis Earthquake 
US Department of Energy 
Department of Transportation 
Finite Element Analysis 
Waste Feed Evaporator Process System 
Gallons per minute 
Important to Safety 
Low-Activity Waste 
Molarity 
Material Data Sheet 
Material Requisition 
Material Safety Data Sheet 
Nondestructive Evaluation/Examination 
Nominal Pipe Size 
Nuclear Quality Assurance 
Operating Basis Earthquake 
DOE Office of River Protection 
Proc~ Equipment Platform 
Positive Material Identification 
Piping and Instrumentation Diagram 
Pretreatment Facility 
Quality Assurance 
Quality Assurance Program 
Quality Assurance Manual 
Quality Level 
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• SBS 

• SC 
• ss 
• SC 
• SSCs 
• SSPC 
• RPP-WTP 
• TID 
• TLP 
• SC 
• SDDR 
• SG 
• UBC 
• WT% 
• WTP 

24590-PTF-3PS-MEW-T0001, Rev. 2 
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Submerged Bed Scrubber 
Safety Class 
Safety Significant 
Seismic Category 
Structures, Systems, and· Components · 
The Society for Protective Coating 
River Protection Project-Waste Treatment Plant 
Total Integrated Dose 
Treated LAW Evaporator Process System 
Seismic Categor 
Supplier Deviation Disposition Request 
Specific Gravity 
Uniform Building Code 
Weight percent 
Hanford Tank Waste Treatment and hnmobilization 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 shaJl verify thermal, hydraulic, mechanical and process 
designs. Where necessary, the Seller shall change the data in order to furnish complete 
thennaJ, 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 ~cified 
materials of construction, quality level, and seismic category as described on the MOS. 
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. l 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-WfP-
3PS-SS90-TO00 I, Specification for Seismic Qualification of Seismic Category 
I/II Equipment and Tanks and 24590-WTP-3PS-FBOI-TOOOI, Specification for 
Seismic Qualification for Seismic Category IIl/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 docwncnt, onJy those chapters, sections, parts, or 
paragraphs of the document arc 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 AS1M standards for materials. 

2.2 Codes and Industry Standards 

2.2.1 ASME B3 l.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 16.4 7-1990, Large Diameter Steel Flanges NPS 26 through NPS 60 
Addenda A 

2.2.4 ASME Bl8.15-1985, Forged Eye Bolts 

2.2.5 ASME Boiler and Pressure Vessel Code, Section VIlI, 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 Assmance Program Requirements for Nuclear 
Facility Applications 

2.2.8 ASME Yl4.100, Engineering Drawing Practices 

2.2 .9 AISC ASD, 9th Edition, Manual of Steel Consb'uction, 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 Nl4.6, For Radioactive Materials-Special Lifting Devices for Shipping 
Containers Weighing 10,000 Pounds (4500 kg) or More 

2.2.12 ASlM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, 
and Studs 

2.2.13 ASTM F594, Standard Specification for Stainless Steel Nuts 

.22.14 A WS Dl.6, Structural Welding Code-Stainless Steel 

22 .15 A WS 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 Mll..-S1D-1629A, Military Standard, Proccdtll'Cs for Perfonning A Failure 
Mode, Effects and Criticality Analysis 

2.2.18 UBC-1997, Uniform Building Code 

2.2.19 10 CPR 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 Fin: in Buildings and Structures 

2.223 NFPA 70 -1999, National Electric Code 

2.2.24 SSPC-SPlO, Near White Metal Blast Cleaning 

2.225 SSPC-SPl 1, Power Tool Cleaning to Bare Metal 

2.226 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 Al93 Editions 1991 through 2005 Standard Specification for AUoy
SteeJ and Stainless Steel Bolting Materials for High-Temperature Service 

2.2.31 ASTM A194 Edition 1991 through 2005a, Standard Specification for 
Carbon aad Alloy Steel Nuts for Bolts for High Pressure or High 
Temperature Service 

2.2.32 ASTM AS82, Any Year, Standard Specification for Free-Machining 
Stainless and Heat-Resisting Steel Bars, Hot-Rolled and Cold Finished. 

2.2.33 ASTM AS64 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-SPl0, Near White Metal Blast Cleaning 

2.2.35 SSPC-SPll, 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.I.1 

2.3.1.2 

2.3.1.3 

2.3.1.4 

2.3.1.5 

2.3.1.6 

2.3 .1.7 

2.3 .1.8 

2.3.1.9 

2.3.1.10 

2.3 .1.11 

2.3.1.12 

2.3.1.13 

2.3.1.14 

24590-G04B-FOOOl9 Rev 4 (1/17/2006) 

24590-WfP-3PS-GOOO-T0001,General Specification for Supplier 
Quality Assurance Program Requirements 

24590-WTP-3PS-GOOO-T0002, Specification for Positive Material 
Identification (PMI) 

24590-WTP-3PS-GOOO-T0003, General Specification for 
Packaging, Shipping, Handling, and Storage Requirements 

24590-WTP-3PS-NWPO-T0001, Engineering Specification for 
Genera] Welding and NDE Requirements for Supplier Fabricated 
Piping 

24590-WTP-3PS-POOO-T0001, Engineering Specification for 
Piping Material Classes Genera] Description and Summary 

24590-WTP-3PS-SSOO-T0002, Engineering Specification for 
Welding of Structural Stainless Steel and Welding of Structural 
Carbon Steel to Structural Stainless Steel 

24590-WfP-3PS-SS90-T0001, Specification for Seismic 
Qualification of Seismic Category I/II Equipment and Tanks 

24590-WTP-3PS-FBOI-T0001, Engineering Specification for 
Structural Design Loads .for Seismic Category m & IV Equipment 
and Tanks 

24590-WTP-3PS-EVV1-TOOO I, Specification for Low Voltage 
Adjustable Speed Drives 

24590-WTP-3PS-MUMI-T0002, Specification for Low Voltage 
Induction Motors 

24590-WfP-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 

24590-WTP-3PS-MOOO-T0002, General Specification for 
Mechanical Handling Equipment Design and Manufacture 

24590-WTP-3PS-MJJO-T0001, Engineering Specification for 
Lifting Beams for Mechanical Handling Equipment Important to 
Safety Quality Level II 

24590-WTP-3PS-MVOO-T0001, Engineering Specification for 
Pressure Vessel Design and Fabrication 
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2.3.1.15 

2.3.J .16 

2.3.1.17 

2.3.1.18 

2.3.1.19 

2.3.120 

2.3.1.21 

2.3.122 
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245 90-WTP-3PS-MVO0-T0002, Engineering Specification for 
Seismic Qualification Criteria for Pressure Ve~ls 

24590-WTP-3PS-MES0-T0001, Engineering Specification for 
Shell and Tube Heat Exchangers 

24590-WTP-3PS-MVB2-T0001, Engineering Specification for 
Welding of Pressure Vessels, Heat Exchangers, and Boilers 

24590-WTP-3PS-JQ07-T0001, Engineering Specification for 
Instnunentation for Package Systems 

24590-WTP-3PS-PS02-T0001, Engineering Specification for 
Shop Fabrication of Piping 

24590-WTP-3PS-SSOO-T0001, Engineering Specification for 
Welding of Carbon Structural Steel. 

24590-WTP-3PS-EKP0-T0001, Engineering Specification for 
Electrical Requirements for Packaged Equipment 

24590-WTP-3PS-PPQO-T0002, Engineering Specification for 
Dimensional Record Program. 

2.3.2 Developmental References 

2.3.2.1 

2.3.2.2 

2.3.2.3 

24590-PTF-3YD-FEP-OOO0I, System Description for Waste Feed 
Evaporation Process (FEP) 

24590-P1F-3YD-TLP--00001, System Description for Treated 
LAW Evaporation Process (TLP) 

24590-WTP-3PS-MVO0-T0003, Engineering Specification for 
Pressure Vessel Fatigue Analysis 

2.4 Reference Drawings/ Data Sheets 

2.4. l 24590-WfP-MV-M59T-OO00t, Pressure Vessel Tolerances Standard Details 

2.4.2 24590-WTP-MV-M59T-00007, Thennowell 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-0001 l, Wash Rings Standard Details 

2.4.6 24590-WTP-MV-M59T-OO0 12, Grounding Lug Standard Details 

2.4.7 24590-WTP-MV-M59T-00016001, Vessel Connections Standard Details Sheet 1 
of3 
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2.4.8 24590-WTP-MV-M59T-00016002, Vessel Connections Standard Details Sheet 2 
of3 

2.4.9 24590-WfP-MV-M59T-00016003 , Vessel Connections Standard Details Sheet 3 
of3 

2.4.10 24590-WTP-MV-MS9T-00017, Vessel InspectionManway 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-MlOT-00004, HLW & PTF Vitrification Systems HSH, RWH, 
PFII, PIH Design Proposal Drawing 3 Ton Capacity Lifting Hook 

2.4.14 24590-WTP-M6-S0-00001, P&ID Symbol and Legend Sheet 1 of 6 

2.4.15 24590-WTP-M6-50-00002, P&ID Symbol and Legend Sheet 2 of6 

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 of6 

2.4.19 24590-WTP -M6-50-00006, P&ID Symbol and Legend Sheet 6 of 6 

2.4.20 24590-P'IF-Pl-PO 1T-00001, Pretreatment Building General Arrangement Plan at 
El. 0'-0" 

2.4.21 24590-PTF-P 1-PO 1 T -00002, Pretreatment Building General Arrangement Plan at 
El. 28'-0" 

2.4.22 24590-PTF-Pl-POIT-00007, Pretreatment Building General Arrangement 
Section A-A 

2.4.23 24590-PTF-Pl-POIT-00008, Pretreatment Building General Arrangement 
Section B-B 

2.4.24 24590-PTF-Pl-PO l T-00009, Pretreatment Building General Arrangement 
Section C-C 

2.4.25 24590-PTF-Pl-POlT-00010, Pretreatment Building General Arrangement 
Section D-D 

2.4.26 24590-PTF-Pl-POlT-00011, Pretreatment Building GeneraJ Arrangement 
Section E-E 

2.4.27 24590-PTF-Pl-POIT-00012, Pretreatment Building General Arrangement Sect. 
F-F and Sect. G-G 
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2.4.28 24590-PTF-Pl-POlT-00013, Pretreatment Building General Arrangement Sect. 
H-H and Sect. J-J 

2.4.29 24590-PTF-Pl-POIT-00014, Pretreatment Building General Arrangement Sect. 
K-K and Sect. L-L 

2.4.30 24590-PTF-Pl-POlT-00015, Pretreatment Building General Arrangement Sect. 
M-M and Sect. N-N 

2.4.31 24590-PTF-Pl-POIT-00016, PrctreatmentBuilding General Arrangement Sect. 
P-P and Sect. Q-Q 

2.4.3.2 24590-PTF-Pl-POIT-00017, Pretreatment Building General Arrangement Sect. 
R-R 

2.4.33 24590-PTF-DD-S 13T-00022, Pretreatment Facility Structural Concrete 
Embedments Key Plan Elevation O ft - 0 in 

2.4.34 24590-PTF-DD-S13T-00023, Pretreatment Facility Structural Concrete 
Embedments Key Plan Elevation O ft - 0 in Sh 1 

2.4.35 24590-PTF-DD-S 13T-00025, Pretreatment Facility Structural Concrete 
Embcdmcnts Plan El O ft - 0 in Sh 3 

2.4.36 24590-PTF-DD-S 13T-00026, Pretreatment Facility Structural Concrete . 
Embedments Plan El O ft - O in Sh 4 

2.4.37 24590-PTF-DD-S 13T-00027, Pretreatment Facility Structural Concrete 
Embcdmcnts Plan Elevation O ft - 0 in Sh 5 

2.4.38 24590-PTF-DD-S13T-00028, Pretreatment Facility Structural Concrete 
Embedments Plan Elevation O ft - 0 in Sh 6 

2.4.39 224590-PTF-DD-S13T-00029, Pretreatment Facility Structural Concrete 
Embedments Plan El. O' -0" Sh 7 

2.4.40 24590-PTF-DD-S BT-00030, Pretreatment Facility Structural Concrete 
Embedments Plan El. O' -0" Sh 8 

2.4.41 24590-PTF-DD-S 13T-00031, Pretreatment Facility Structural Concrete 
Embedmcnts Plan El. 0' -0" Sh 9 

2.4.42 24590-PTF-DD-S 13T-00036, Pretreatment Facility Structural Concrete 
Embedments EL O ft - 0 in Vessels Sh 1 

2.4.43 24590-PTF-DD-Sl 3T-00039, Pretreatment Facility .Structural Concrete 
Embedments EL O ft - 0 in Vessels Sh 2 

2.4.44 24590-PTF-DD-Sl3T-00042, Pretreatment Facility Structural Concrete 
Embedment Details EL O ft - 0 in Vessels Sh 1 
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2.4.45 24590-PTF-DD-S 13T-00043, Pretreatment Facility Structural Concrete 
Embedment Details EL O ft - 0 in Vessels Sh 2 

2.4.46 24590-PTF-DD-S13T-00044, Pretreatment Facility Structural Concrete 
Embedment Details EL O ft - 0 in Vessels Sh 3 

2.4.47 24590-PTF-DD-S BT-00047, Pretreatment Facility Structural Concrete 
Embedment EL O ft - 0 in Misc Sh 1 

2.4.48 24590-PTF-DD-S 13T-00049, Pretreatment Facility Structural Concrete 
Embedment EL O ft - O in Misc Sh 3 

2.4.49 24590-PTF-MJD-PIB-00001, Mechanical Handling Data Sheet for Overhead 
Mast Power Manipulator 

2.4.50 24590-PTF-MO-Plli-00008, Pretreatment System PIH Design Proposal Drawing 
30 Ton Capacity Lifting Hook 

2.4.51 24590-WTP-M61-P23T-00056, WfP Details Lower Holder Bottom Outlet 
Electrical Connector 2" 

2.4.52 24590-PTF-SS-S 1 ST -00311, Pretreatment Facility Structural Misc Support Steel 
El. O' -0" Plan Sh 1 

2.4.53 24590-PTF-SS-S 1 ST-00312, Pretreatment Facility Structural Misc Support Steel 
El. 0'-0" Plan Sh 2 

2.4.54 24590-PTF-SS-SlST-00313, Pretreatment Facility Structural Misc Support Steel 
El. 0'-0" Plan Sh 3 

2.4.55 24590-PTF-SS-S15T-00314, Pretreatment Facility Structural Misc Support Steel 
El. 0'-0" Plan Sh 4 

2.4.56 24590-PTF-SS-Sl ST-00315, Pretreatment Facility Structural Misc Support Steel 
El. 0'-0" Plan Sh 5 

2.4.57 24590-PTF-SS-S l ST-003 I 6, -Pretreatmcnt Facility.Structural Misc Support Steel 
El. 0'-0" Plan Sh 6 

2.4.58 24590-PTF-SS-SIST-00317, Pretreatment Facility Structural Misc Support Steel 
El. O' -0" Plan Sh 7 

2.4.59 24590-PTF-SS-S15T-00318, Pretreatment Facility Structural Misc Support Steel 
El. 0'-0" Plan Sh 8 

2.4.60 24590-PTF-SS-SIST-00352, Pretreatment Facility Structural Misc Support Steel 
Details Sh 3 

2.4.6 I 24590-PTF-SS-SI ST-00354, Pretreatment Facility Structural Misc Support Steel 
Details Sh 5 
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2.4.62 24590-WfP-M6 l-P23T-00056, WTP Details Lower Holder Bottom Outlet 
Electrical Connector 2". 

2.4.63 24590-WfP-M61-P23T-00057, WTP Assembly Lower Holder Electrical 
Connector 2 Inch. 

2.4.64 24590-WTP-M61-P23T-00005, WfP Details - Nozzles PUREX Male Connector 
I", 2", 3", 4" 

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 
l", 2", 3", 4" 

2.4.67 24590-WTP-M6 l -P23T-00057, WTP Assembly Lower Holder Electrical 
Connector 2 Inch. 

2.4.68 24590-WTP-P61-P27T-00001, 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-0001 ?NB. 

2.4.70 24590-PTF-M6-FEP-00002, P&ID - PTF Waste Feed Evaporation Process 
System Separator FEP-SEP-0000 IA. 

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 -P1F Waste Feed Evaporation Process 
System Separator FEP-SEP-OOO0lB: 

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-00001. 

2.4.77 24590-PTF-M6-STR-00001, P&ID -P1F Strontium Nitrate, Sodium 
Permanganate, and Anti-foam Reagent Distribution (CM). 
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3.1 General 
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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 Protedion. 

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/jmnper configuration, layout, dimension, 
location as shown in the Appendices I, J, and K. Seller shall confirm locations 
for all evaporator equipment arc adequate for system flDlctionality. 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 abnonnal 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-WfP-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 Vill 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 nozzJe 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/CS area shall not exceed 85 dBA. Seller shall clearly state how the 
specified soWld 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 sha11 be verified such that the final system. equipment and 
component design meet the requirements of this specification as weJI as its 
addenda and attachments. 

3.1.15 Evaporator system equipment shall be furnished as discrete skid moW1ted Wlits 
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 nP feed flow of 38 gpm 
• Design feed temperature of77 °F 
• Waste feed pH of 11 - 14 
• LAWSBSpHof6.8 

3.1.J 8 Nonna] design cooling water tempcratw-e of 75 °F with a peak summer 
maximum of83 °F 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 °f, the 11..P 
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. t .20 Human factors and ergonomics shall be designed into all evaporator equipment 
requiring manual operations per IEEE Std 1023, IEEE Guide for 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 pressme, 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 reconunendation for review and concurrence prior to 
incorporation into the design of the evaporator systems. 

3 .1.22 A11 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. l .25 Jumper nozzle connections sha11 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 rcboiler support frame detail sketches provided in the Appendix P of this 
specification illustrate the conceptual design to support rcmoteability. 

3 .1.2 7 Seller's reboiler frame design shal I not protrude into the crane path as specified 
in Appendix P. 

3.128 The hub type (remote clamp) connectors and PUREX nozzles are the only 
government-furnished equipment, which wi)] 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. I .29 Nozzles for re boiler 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 rcboilcrs are provided in Appcndix.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-G0OO-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 detennined or designed. Multiple sling 
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configurations arc 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 
• Rebofler 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 
• Antifoarn 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 
W astc Process (!LP) 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 TI...P 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 writ 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 sodiwn 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 lOM. 

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 °F 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 arc internal parts of the separator vessel. The vapor 
then flows to the prinwy condenser where the majority of the vapor is condensed. The 
noncondensab]cs and a small amount of moisture arc vented to the ejector/condenser 
vacuum system. The ~ndary 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-<:ondcnscr. The vent from the inter-condenser flows to the suction side oftbc 
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 v~l 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 1hrcc (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 exc)udc al) water/fluid addition to demister pads spray, 
separation trays, and antifoam injection. 

3.3.2 F.ach 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 descnbed in subsection 3 .4 and the 
ALARA general design condition in subsection 3.1. 

3.3.5 Evaporator system operating parameters shall minirnii:e reboiler fouling by using 
low differential temperature and high tube velocity to the extent practicaJ in the 
design. 

3 .3.6 The FEP evaporator systems shall produce waste concentration of 5 to 6M 
sodium ( 123 to 1.50 SG). 

3.3 .7 The 11..P evaporator system shall produce waste concentration of 8 to lOM 
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 nonreplaccable components with a design life of 40 years. 
Reboilers and recirculation pumps in the R5/C5 hot celJ shall be remotely 
replaceable. 
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3.4 Design Conditions 

3.4.1 General 

3.4.1.1 

3.4.12 
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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 radionuclidcs, refer to 
AppcndixC. 

All equipment skids shall meet applicable Department of 
Transportation (DOT) requirements for road transportation per 49 
CFR173. 

3.4.2 Physical Constraints/Interfaces 

3.4.2.1 

3.4.22 

3.4.2.3 

3.4.2.4 

24590-G04B-FOOOI 9 Rev 4 (1/17/2006) 

The FEP evaporator separator vessels (FEP-SEP-OOO0IA/B) with 
demister pads shall be located in the R5/C5 black ceJl, room P-
O 106 on the 0-ft floor elevation. The TLP evaporator separator 
vessel (fLP-SEP-00001) shall be located in the RS/CS black cell, 
room P-0117 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. 

All Reboilcr and support frame assemblies and recirculation 
pwnps shall be located in the R5/C5 hot cell, room P-0123 on the 
0-ft floor elevation. Each reboilcr 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 rcboilcr and recirculation pump. 

FEP evaporator primary condensers (FEP-COND-0000 IAIB) and 
secondary condenser system (FEP-COND-00002A/B, -00003A/B, 
and FEP-EJCfR-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-00001) and secondary 
condenser system (TLP-COND-00002, -00003, and 1LP-EJCfR-
00064, -00067) shall be designed to tit in room P-0311 on the 56-
ft floor elevation. Refer to Appendices I and J for locations and 
layout. 

FEP evaporator condensate vessel and pump system (FEP-VSL-
00005 and FEP-PMP-00006AIB) shalJ be designed to fit in room 
P-0105B (R2/C3) on the 0-ft floor elevation. TLP evaporator 

Page 32 
Ref 24590-WfP-3DP-G04B-00049 



3.4.2.5 

24590-PTF•3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

condensate vessel and pwnp system (TLP-VSL-00002 and 1LP
PMP-00002A/B) shall be designed to fit in room P-0118 (R2/C3) 
on the 0-ft floor elevation. Refer to Appendices I and J for 
locations and layout. 

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 al] utility supply pressures and temperatures are nominai values. 

3.4.3.1 

3.4.3.2 

3.4.3.3 

3.4.3.4 

3.4.3.5 

3.4.3.6 

Plant service air and instrument air will be supplied at 
approximately l 00 psig and 65 °P. 

Deleted 

High pressure steam supply conditions: 

3.4.3.3.l 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 

Cooling water will be supplied at approximately 45 psig and 75 °P 
with a peak summer maximum of 83 °P. The cooling water 
temperature of75 °Fis valid for 85 % of the time through a year. 

Demincralized water will be supplied at approximately 72.5 psig 
and 75 °P for demister pad and separation tray spray in the event 
that sufficient process condensate is unavailable. 

Water, 5 M nitric acid at approximately 75 psig and 77 "F, or 50 
% wt caustic al approximately 75 psig and 77 °P 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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The separator vessels (FEP-SEP-OOOOIA/B and TI.P-SEP-00001) will be 
instaJlcd indoors in an R5/CS black cell maintained between 59 to 113 °F dry
bulb temperature during nonnal operation. Radiation exposure for the FEP 
separator vessels (FEP-SEP-OOOOlA/B) will be 1,000- 1,800 Rad/hr. Radiation 
exposure for the TI..P separator vessel (TLP-SEP-00001) will be 0.5 Rad/hr. 

3.5.3 Reboilers and Recirculation Pumps 

The reboilcrs (FEP-RBLR-OOO0lA/B and TLP-RBLR--00001) and recirculation 
pumps (FEP-PMP-00009A/B and TLP-PMP-0000 l) will be installed indoors in 
an R5/C5 hot ceII 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-OOOOlA/B) and FEP secondary 
condensers (FEP-COND-00002A/B, -00003AIB, and FEP-EJCfR-00040, -
00041, -00042, -00043) will be installed indoors in an R5/R.3/C3 area maintained 
between 59 to 113 °F dry-bulb temperature during normal operation. The TLP 
primary condenser (TLP-COND-00001) 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.S Condensate Vessels, Antifoam Vessel, Condensate Pumps, Antifoam Pumps, 
FEP Feed Pomps, FEP Concentrate pumps, and FEPrrLP Reboller Steam 
Condensate Transfer Stations 

The condensate vessels (FEP-VSL-00005 and TLP-VSL-00002), condensate 
pumps (FEP-PMP-00006A/B and TI.P-PMP-00002A/B), and FEPffLP reboiler 
steam condensate transfer stations (FEP-VSL-00021, FEP-PMP-00010A/B, FEP
VSL-00022, FEP-PMP-0001 lA/B, TLP-VSL-00047, 1LP-PMP-00012A/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 arc maintained between 
59 to 113 °F dry-bulb temperature during normal operation. Radiation cxposW'C 
will be O .5 mRad/hr. 

3.6 Feed Pumps 

3.6. l 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-00005AIB) shall be supplied by the Seller in 
accordance with Buyer's specification 24590-WTP-3PS-MPC0-T0002, 
Engineering Specification for General Centrifugal Pumps to Meet Requirements 
ofASME B73.IM-1991 andASME B73.2M-199J 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 pwnp 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-EVVJ-TO00J, 
Engineering Specification for Low Voltage Adjustable Speed Drives and 
specification 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low 
Voltage Induction Motors. 

3.6.5 LAW SBS Condensate feed pumps (TLP-PMP-O0OOSA/B) for the TLP 
evaporator system shall be supplied by the Seller. These pumps shall be 
designed for contact maintenance and designed for the folJowing operating 
conditions. All fluid properties are referenced at 77 °F. 

• 10to38gpm 
• 1.0 to 16.3 cP 
• 1.0 to 1.41 SG 
• 68 to 167 °F 
• less than 3 wt % feed solids. 

3.6.6 For FEP feed pwnps (FEP-PMP-00007 A/B), the sections for liquid property and 
operating conditions on the Mechanical Data Sheets (section 2 of the MR) shall 
be specified by the SeJler. The Buyer will procure pumps which meet these 
criteria unless otherwise directed by the Seller as descnocd in section 1.2.16. 
The following operating conditions shall apply. All fluid properties are 
referenced at 77 °F. 

• 20 to 50 gpm 
• 4.2 to 12 cP 
• 1.0 to 1.29 SG 
e 59 tO 122 Of 
• 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 
• 1.0 to 1.26 SG 
• 59 to 113 °F 
• 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. 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 mowited 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 shalJ 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-EVVJ-TO00J, Engineering Specification for Low Voltage 
Adjustable Speed Drives and specification 24590-WIP-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- I 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 
l-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 CCIV cameras. 
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3.7.10 FEP recirculation pumps (FEP-PMP-00009A/B) shall be designed for the 
foJlowing operating conditions. All fluid properties are referenced at 77 °F. 

• 11,000 gpm 
• 5.5 to 12 cP 
• 1.23 to 1.50 SG 
• 59 to 140 °F 
• 1 to 20 wt % suspended solids 

3.7.11 TLP recirculation pump (TI..P-PMP-00001) shall be designed for the following 
operating conditions. All fluid properties are referenced at 77 °F. 

• 11,000 gpm 
• 0.68 to 30 cP 
• 1.33 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-0001 lA/B) shall be supplied by the 
Seller in accordance with Buyer's specification 24590-WTP-3PS-MPC0-T0002, 
Engineering Specification for General Centrifugal Pumps to Meet Requirements 
of ASME B73.JM-199/ and ASME B73.2M-199/ for 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 arc 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-WI'P-3PS-EVVJ-
1V00J, Engineering Specification for UW Voltage Adjustable Speed Drives and 
specification 24590-WFP-3PS-MUMI-T0002, Engineering Specification for Low 
Voltage lnduction Motors. 

3.8.6 The concentrate pwnp flow rate shall be controlled by the specific gravity of the 
waste concentrate in the evaporator separator vesseJ. 

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. Al] fluid properties are 
referenced at 77 °F. 

• 3 to 34 gpm 
• 5.5to12cP 
• 1.23 to 1.50 SG 
• 59 to 140 °F 
• I to 20 wt % suspended solids 

3 .8.8 The TLP concentrate pumps (lLP-PMP-0001 lA/B) shall be supplied by the 
SclJer. 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 to 145 °F 
• less than 4 wt % suspended solids 

3.9 Reboilers 

3.9.1 For rcboiler requirements, refer to individual MD$ 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-
WfP-3PS-MESO-TOOOl, 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-0000I A/Band TLP-RBLR-00001) shall be of aJI 
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 reboilcrs 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 etf ects. 

3 .9. 7 The reboil er 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 ceJl 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 reboil er 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 SelJer 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 wiJl 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 reboilcr shall be designed such that the static pressure of the process fluid 
above the reboiler is sufficient to suppress the boiling in the rcboiler tubes. 
Boiling shall occur only near or at the liquid surface in the evaporator separator 
vessel . 

3.9.16 The temperature rise of the proces·s 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 wiJI be installed without insulation. Reboiler duty and steam demand 
calculations shall include heat loss from aU 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-WfP-3PS-MV0O~T000l, 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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The top section of the separator vessel shall incorporate lateral guides to the 56 ft 
floor to minimiz.e 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 Inconcl 625 fine mesh. 

3. l 0.9 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 dernin 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 shalJ 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 antifoarn nozzles of the evaporator separator vessel shall be located above 
the uppermost liquid level. 

3.11 Primary Condensers 

3 .11. l 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-WfP-3PS-MESO-T0001, Specification for Shell and Tube Heat 
Exchangers . 
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3.11.3 The primary condensers (FEP-COND-O000IA/B and TLP-COND-00001) shall 
be of all welded construction on the process fluid side. Tubes shall be welded to 
the tubesbeets(s) with full strength welds. 

3 .11.4 Seller shall comply with n07Zle loading requirements specified in Appendix V of 
this speclficatlon. 

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 off gas 
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 of7 to 10, a temperature of 122 °F, and a Oto 300 ppm ammonium ion 
concentration. They shall also be compatible with SM 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-WTP-3PS-MES0-T0001 , Specification for 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 fol) strength 
welds. 

3.12.5 The boiling point elevation range of the evaporator concentrate for the FEP 
evaporator system is approximately 11 to 1 8 °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 mt stage shall maintain a vacuwn on the primary 
condc:nscr and consists of a steam ejector, air in-bleed control valve, and an intcr
condcnscr. 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 shalJ be individually routed to the 
process condensate vessel. 

3.12.11 All components of secondary condenser skid wiil 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-WI'P-3PS-MVOO-TOO0I, Specification for Pressure 
Vessel Design and Fabrication. 

3 .13 .3 Seller sha]I comply with nozzle loading requirements for vessels specified in · 
Buyer's specification 24590-WI'P-3PS-MVOO-T0001, Specification for Pressure 
Vessel Design and FabricaJion. 

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-WfP-3PS-MPCO-T0002, Engineering Specification for General 
Centrifugal Pumps to Meet Requirements of A.SME 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
TOOOJ, Engineering Specification for Low Voltage Adjustable Speed Drives and 
specification 24590-WI'P-3PS-MUMI-T0002, Engineering Specification for 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 motmted 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 maximwn steam ejector demands. The 1LP Evaporator 
condensate pumps (TLP-PMP-00002AIB) 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 of7 to 10, a temperature of 68 to 145 °F, and a Oto 300 
ppm ammoniwn ion concentration. They shall also be compatible with SM 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 pmnp 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 shalJ be designed in 
accordance with Specification 24590-WTP-3PS-MVOO-TOOO 1, Specification for 
Pressure Vessel Design and Fabrication. 

3.14.3 Seller shall comply with nozzle loading requirements specified Buyer's 
specification 24590-WfP-3PS-MVOO-TOO0l, Specification for Pressure Vessel 
Design and Fabrication. 

3.14.4 One(]) antifoam system composed of a vessel (AFR-lK-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~0OOl) 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 fo11owing: 

• Reagent inlet nozzle 
• Demineraliud water inlet nozzle 
• Level instrumentation nozzle 
• Agitator to provide homogeneous antifoam solutions 

3.14.8 The antifoam pumps shall be positive clisplacement metering types. The 
metering pump design shall include an internal relief valve or an internal bypass 
valve that automaticaJly 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 supp]y three (3) identical transfer stations, which collect steam 
condensate drained from the reboilers. 

3.14.11 The .transfer stations shaJI be designed to support continuous steady state 
operation in maintaining nominal operating level while receiving and supplying 
steam condensate to steam conditioning desuperheate:r and to a general 
condensate receiver. 

3.14.12 The condensate transfer vessel design and configuration shall support instalJation 
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-incb inlet 
drain nozzle is provided in Appendix L 

3.15 Mechanical Handling Requirements 

3.15.1 Equipment located in the RS/CS hot cell shall be designed in accordance with 
Buyer's specification 24590-WTP-3PS-M000-T0002. General Specification for 
Mechanical Handling Equipment Design & Manufacture. 

3.15.2 Seller designed equipment shall ini;orporate 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 reboil er and recirculation pwnps in the 
RS/CS hot cell shall be ±1/4 inch. The nozzle tolerance measw-cment device 
shall have a minimum of ±1/1000 inch accw-acy. 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 

3.16.2 

3.16.3 

3.16.4 

3.16.5 

3.16.6 

3.16.7 

3.16.8 

3.16.9 

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. 

Loads to be considered for the structural design of evaporator vessel, equipment, 
and components shall be in accordance with applicable codes, standards, and 
reference docwnents listed in section 2 of this specification. 

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. 

Al] vessels or equipment with SC-ID and SC-IV designation shall be seismically 
analyzed and qualified in accordance with the AISC ASD and UBC zone 2B. 

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-WfP-3PS-SS90-
T0001, Engineering Specification for Seismic Qualification of Seismic Category 
J/II Equipment and Tanks. and 24590-WTP-3PS-FB01-T0001, Structural Design 
Loads for Seismic Category m & IV Equipment and Tanks. Analysis· shall show 
that the evaporator system and components are capable of withstanding seismic 
loadings. 

All vessels, heat exchangers, and any other pressw-c containing vessels or 
equipment shall be seismically analyzed and qualified by the Sc11er per Buyer's 
specification 24590-WTP-3PS-MV00-T0002, Engineering Specification for 
Seismic Qualification Criteria for Pressure Vessels, Buyer's specification 24590-
WfP-3PS-MVOO-TOOOI, Specification for Pressure Vessel Design and 
Fabrication. 

The Seller shall perform thermal and static stress analyses for all evaporator 
structures, systems, and components. 

Except for reboilcr and recirculation pump skids, all equipment skids shall be 
designed for a maximum floor loading of 160 lbs/fr. Refer to drawings 24590-
PTF-DD-S13T -00022, 24590-PTF-DD-S13T-00025, 24590-PTF-DD-S13T-
00028, 24590-PTF-DD-S13T-00027, 24590-PTF-DD-S13T-00036, 24590-PTF
DD-S13T-00042, 24590-PTF-DD-S13T-00043, and 24590-PTF-DD-S13T-
00044 for structural concrete embed details. 

The embed location for reboilcrs arc detailed on drawings 24590-PTF-DD-S 13T-
00025, 24590-PTF-DD-S13T-00027, 24590-PTF-DD-S 131-00028, AND 24590-
PTF-DD-S 13T -00049. Each embed has a support post which connects to the 
PEP. To avoid displacement in skid wider the heavy reboiler weight, rcboiler 
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-ID items and may not be qualified at the accelerations 
defined in the Buyer's specification for Seismic Qualification of Seismic 
Category I/II Equipment end Tanks, and 24590-WTP-3PS-FB01-T0001. 
Equivalent test can be performed and considered successful if there is no physical 
damage to the instrument For the equivalent test, the flow meter writs will 
m1dergo a frequency sweep (0 to 500 Hz) to determine their resonant frequency. 
Once the resonant frequency is detcnnined, the units are tested at 1 g vertical and 
then 1 g hori.7.ontal for a period of twenty minutes each, a11 while being excited at 
the resonant frequency. 

3.17 Electrical Requirements 

3.17.1 The electric motor drive shall confonn to the requirements set forth in Buyer's 
specification 24590-WTP-3PS-EVV I -TOOO 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 SeJler shall comply with the requirements set forth in Buyer's specification 
24590-WTP-3PS-EKPO-TOOOI, Engineering Specification for Electrical 
Requirements for Packaged Equipment. 

3.18 Instrumentation and Control Requirements 

3.18.1 • General 

3.18.1.1 

3.18.1.2 

3.18.1.3 

3.18.1.4 

3.18.1.5 

24590-G04B-FOOOl9 Rev4 (1/17/2006) 

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-T0001, Engineering 
Specification for Instrumentation for Package Systems. 

The Seller shall provide instrument data sheets and installation 
details. The Buyer wiJJ use this information for procurement and 
installation of required instrumentation. 

The Seller shall provide functional test set points and 
recommended operating set points with the packaged systems. 

The Seller shall supply the control requirements, which shall 
consist of the control loop defmitions, system interlocks, alanns, 
and control philosophy. 

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, 11 S-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-T0001, Engineering Specification 
for Instrumentation for Package Systems. 

3.19 Lifting Requirements 

3.19.1 Se)]er shall identify the weight and center of gravity of each equipment skid. 

3 .19 .2 Seller shall provide yokes for separator vessels, reboil er 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 shaJJ be designed in accordance with ANSI 
Nl4.6 and Buyer's specification 24590-WTP-3PS-MJJO-T0001 , Specification for 
Lifting Beams for Mechanical Handling Equipment. 

3 .19 .3 All evaporator equipment and skids shaU have lift points and attachment 
mechanism. Lifting bail design shall comply with proposal hook design shown 
in Appendix G. 

3.19.4 Al] 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 rcboiler and support assemblies shall be designed for horizontal 
transportation in the hot cell foUowing 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. t 9 .6 The lifting lugs shall be designed to permit lifting the equipment skid without 
distortion or damag_e 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 Se11er-supplicd lifting fixture. 
This testing includes verification of all tilt up features. Each rcboilcr shall be 
balanced after fabrication. Actual vertical lift (with vesse1 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 re boiler 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 Reqwirements 

Accessibility and maintenance requirements shall be per this specification and its 
addenda and attachments. 

3.20.2 R5/C5 Black Cell Equipment Maintenance Requirements 

3.20.2.1 

320.22 

24590-0048-FOOOl 9 Rev 4 (1/17/2006) 

No equipment requiring maintenance, with the exception of 
demister pads, shall be located inside the R5/C5 black cells (rooms 
P-0 I 06 and P-0117). The nonreplaceable 40-ycar life components 
shall include off gas piping, separator vessels and all its internal 
parts ( except demister pads) and their supporting 
structw-es/anchorage. 

Demister pad assembly shall be remotely removable and 
replaceab]e through a 10-foot diameter opening from the 56-foot 
elevation floor, rooms P-0304 and P-0311, which are directly 
above the black cells P-0106 and P-0117. 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 RS/CS Hot Cell Equipment Maintenance Requirements 

320.3.1 

320.3.2 

3.20.3.3 

320.3.4 

3.20.3.5 

320.3.6 

320.3.7 

320.3.8 

3.20.3.9 

3.20.3.10 

3.20.3.11 

24S90.G04B-FOOOJ9 Rev 4 (1/17/2006) 

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
MOO0-T0002, General Specification for Mechanical Handling 
Equipment Design and Manufacture. No components shall 
require special tools. 

Reboi]er and support frame assemblies and recirculation pumps in 
R5/C5 hot cell shall be designed in accordance with the 
requirements stated within this specification. 

Each rcboiler and support frame ass~mbly shall not weigh more 
than 27 .S tons, including all required lifting fixtures. 

All fittings, pipe connections, electrical power, and control 
cOimections for equipment in R5/C5 hot cell shall be engineered 
on jumpers suitable for remote operation using a crane hook and 
crane mom>ted impact wrench with CCIV cameras. 

Reboiler and support frame assemblies and recirculation pumps 
shall be made suitable for remote operation utilizing features such 
as trunnions, guide pins, location doweJs, 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. Ref er to 
Appendix G for remote impact wrench and drawings nos. 24590-
WTP-MO-M lOT -00004 and 24590-P1F-MO-Plll-00008 for crane 
details . 

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 shaJl be machined to locate equipment and support 
remote handling and replaceability. 

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 pwnps as shown in sketches in Appendices I and Q. 

All services to or from the recirculation pumps shall be provided 
using jumper connections. 

The maximum height of any 2-inch hex nut (jwnper connector), 
oriented vertically, is 24 ft-6 inches in plant elevation. 

The maximum height of any 2-inch hex nut (jumper connector), 
oriented horizontally, is 25 ft-6 inches in plant elevation. 

The maximum height of the 2 ton slewing hoist is 28 ft-6 inches. 
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The maxunurn height and hook approach of the 30 ton hook is 
distinctly different than the 2 ton hoist. Ref er to the crane data 
sheet, 24590-PTF-MJD-PIH-00001 for details. · 

4.1 Positive Material Identification 

Refer to Buyer's specification 24590-WfP-3PS-GOOO-T0002, Specification for Positive 
Material Identification (PMI) for PMI requirements. Seller shall submit documentation of 
all P:MI test results which show chemical properties and material classification. · 

4.2 Construction 

4.2.1 Seller shall specify surface finish for aJl materials and submit to Buyer for 
review. 

4.2.2 Seller sha11 maintain a record of AS1M 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 AS1M F593. 

4.2.4 All stainless steel nuts shall conform to AS1M 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 B16.5, and BI6.47 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 shalJ minimize galling. Where 
the Seller determines that potential for gaJling 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. 

24590-G04B-FOOOI 9 Rev 4 (1/17/2006) 
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4.2.11 All materials used in the construction of the evaporator equipment shall be new 
and tmuscd. 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 

ASTM Al82-98, Al82-0l AS1M Al82/Al82M-99 

ASTM AJ12-04 ASTM AJ 12/ AJ 12M-00c 

ASTM A403-9S ASlM A403/A403M-99 

ASTM A403-99 ASME Section II Pan A, 2001 &lition 2002 
Addenda, SA-403 / ASTM A403-95 

ASTM Al82-98 ASME Section II Part A, 2001 Edition 2002 
Addenda, SA-182 / ASTM A 182-99 

ASME 2001 Edition SA-312, 2003 ASME Section JI Part A, 2001 Edition 2002 
Addenda SA-312 Addenda, SA-312 / ASTM AJ12-00c 

ASME 1995 Edition SA-312, 1995 
Addenda SA-~12 

ASME 1998 Edition SA-240, 2003 ASME Section ll Part A, 2001 Edition 2002 
Addenda SA-240 Addenda, SA-240 / ASTM A240-97a 

ASME 1997 Addenda SA-240 

ASTM A240-00, -02, -03, -03c, - 04a ASTM A240/A240M-03b 

ASME SF A 5.22 Part C - 1995 Edition ASME SFA 5.22, Section II, Part C 2001 Edition 
1996 Addenda 2002 Addenda 

ASlM A480-03c ATM A480-03b 

AS1M 554-98, -03 AS1M 554-98cl 

ASME SFA-5.9, SFAS.22 Sec Ill, Subsec ASME Code, Section U, 2001 Edition with 2002 
NB, 1995 Edition, 1996 Addenda Addenda (weld wire) 

ASME A24~00. -03 /A240-01 ASME A240/A240M-03b 

4.3 Vessels 

Vessel materials shall conform to individual MDS in section 2 of the MR. 
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Pipework material shall meet the piping material requirements in Buyer's specification 
24590-WTP-3PS-P000-T0001, 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 Specification for 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 shalJ obtain written Final Design Review from the Buyer prior to the start of fabrication 
activities. 

5.1 General 

S.l .1 Fabrication of vessels shall be performed in accordance with Buyer's 
specification 24590-WTP-3PS-MV00-T0001, 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-T000I , 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-MOOO-T0002, General Specification 
for Mechanical Handling Equipment Design and Manufacture. 

245911-G04B-FOO0l9 Rev 4 (1/17/2006) 
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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 we]d repair 
procedW'Cs 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-SSO0-T0002 
• Buyer's Specification 24590-WTP-3PS-NWP0-T0001 
• Buyer's Specification 24590-WTP-3PS-MVB2-T0001 
• ASME Boiler and Press Vessel Code, section VIII, Div. 1 
• ASMEB31.3-1996 
• AWS Dl.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 
A WS 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 QuaJity 
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-MV00-
T0001, 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-
T0001, Specification/or Shop Fabrication of Piping. For nondestructive 
examination (NDE) of fabricat~ pipe welds. Appendix O of this evaporator 
specification, 24590-PTF-3PS-MEW-T0001, shall be used in replacement of 
Appendix A of specification for Shop Fabrication of Piping, 24590-WfP-3PS
PS02-T0001. 

6.2 Dimensional Inspections 

6.2.1 Refer to Buyer's specification 24590-WI'P-3PS-PP00-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-WfP-3PS-PPOO-T0002, Specification/or 
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 perfonned by the Buyer. 

6.2.4 For rcboilers, all remote connector nozzles shall be measured to precise as-built 
dimensions. 

6.2.5 Seller shalJ furnish personnel to perform measurement activities. 

6.3 Visual Weld Inspections 

6.3.1 The Seller shall develop and implement a procedme to perform visual weld 
inspections (visual tests, vn to inspect each weld. The inspection procedure 
shall be developed in accordance with Buyer's specification 24590-WI'P-3PS
MVB2-T0001, Specification/or 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-T0001, Specification for 
Welding Pressure Vessels, Heat Exchangers and Boilers and for pipework shall 
be in accordance with ASME B3 l .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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6.4.1 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-T0001, Specification for 
Welding Pressure Vessels, Heat Exchangers and Boilers and ASME B3 l .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-WfP;.3PS-MVB2-T0001, Specification for Welding 
Pressure Vessels, Heat Exchangers and Boilers and for pipework shall be in 
accordance with ASME B3 l .3 1996. 

6.4.3 1be 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 l 00 % radiography for QL components. For all other 
quality levels, refer to Appendix O 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. 

24590-G04B-FOO0l9 Rev 4 (1/17/2006) 
Page 56 

Ref: 24590-WTP-3DP-G048-00049 



6.6 Magnetic Particle Examination 

24590-PTf-lPS-MEW-TOO0l, Rev. 2 
Forced Circulation Vamum Evaporator System 

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 Dl.1 will be evaluated and accepted under 
criteria of A WS Dl.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 shaJI be pcrfonncd 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 shalJ 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 AU pipework shall be hydrostatically tested in accordance with ASME B3 l .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. 
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7.1.3 Testing of vessels shall be performed in accordance with Buyer's specification 
24590-WTP-3PS-MV0O-T0001, Specification for Pressure Vessel Design and 
Fabrication. 

7 .1.4 Functional tests of evaporator equipment/skids shall be performed by the Seller. 
H 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, re boiler 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 bydrotesting. 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. l.l 

24590-G04B-F00019 Rev 4 (1/17/2006) 

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 canyover to the condensing 
system. 
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7.2.1.2 

7.2.1.3 

7.2.1.4 

7.2.1.5 

7.2.l .6 

24590-PTF-3PS-MEW·T0001, Rev. 2 
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Steady state operation is defined as: 

• Liquid density of the concentrate ranges from 1.22 to 1.25 
g/ml at operating temperature. 

• Sodium cation and nitrate, hydroxide, chloride anions are the 
predominate soluble chemical analytes in the concentrate. 

• The soluble concentration of stable (nomadioactive) cesium in 
the evaporator bottoms (concentrate) is no greater than 41.5 
milligrams per liter. 

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 shal1 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 shaJI not exceed 1.0 E-03 gram in any one 
(1) hour period. 

The performance testing and acceptance criteria shall apply over a 
boil-off range from 10 gpm to 30 gpm of total condensate, as 
measlll"Cd in the condensate receiver vessel. 

Pcrf ormance testing shall be corrected for uncertainty in 
instrument and analytical measurements. 

Relative perfonnance indicators include: 

• The estimated mass distnbution ratio (mass rate of cesiwn 
removed with the overhead/mass rate of cesium in the f ccd) at 
steady state is approximately l .OE-07. 

• The estimated decontamination factor (concentration of 
cesium in the feed/ concentration of cesium in the overheads) 
at steady state is approximately 8 .0E+06. 

• The estimated concentration of cesium in the condensate from 
the condensing system ranges from 6.0E-04 to l .8E-03 
microgram per liter. 

7.2.2 A full simulation ofabnormaJ shutdown conditions. 

8 Preparation for Shipment 

8.J 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. 
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• Buyer's Specification 24590-WTP-3PS-GOOO-T0003, General Specification 
for Pac/caging, Shipping, Handling, and Storage Requirements. 

• Buyer's Specification 24590-WTP-3PS-PS02-T0001, SpecificationforShop 
Fabrication of Piping. 

• Buyer's Specification 24590-WTP-MV00-TQO0l, 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 ensme that appropriate documentation is prepared for the evaporator 
equipment/skids. At a minimum, documentation shall include the following 
infonnation, as applicable: 

• Manufacturer name, model number, and serial number. 
• Skid mnnber. 
• 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 onJy 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 horiwntal orientation due to air lock 
size limits. 

8.1.6 Separator vessels will be shipped on temporary shipping skids. The installation 
skids arc 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-T0001, Specification 
for Shop Fabrication of Piping, 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 infonnation requested on Form H (see appendix S) along 
with tcctmical data sheet and MSDS. Supplier shall provide Certificate of 
Confonnance verifying application of coating in compliance with coating 
manufacturer's Technical Product Data ShecL 

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 manufactw'es surface and application 
requirements. All visible oil, grease, dust, dirt, mill scale. rust, coating, ox.ides, 
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 1n 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 commerciaJ]y available components and equipment which are 
nonnally mass produced, inventoried, supplied from stock, and have been coated 
with the manufacturer's standard coating system. 

8.2.7 Stµfaces 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 swfaces, threaded smfaces, lifting hooks, book 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 arc 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. l l Filler, sealant, and caulking compounds shall be compatfble 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 SPlO. For repair, the surfaces shall be prepared in accordance with SPPC 
SPI 1. 

8.2.14 For support frames for steam conditioning skids 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. 14.1 

8.2. 14.2 
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Amercoat 385 from Ameron 

Carboguard 890 from Carbonline 
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8.2.14.3 

8.2.14.4 

8.2.14.5 

8.2.14.6 

224HS from Devoe 

24590-PTF-3PS-MEW-T0001, Rev. 2 
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Protecto-Coat 330 or 300 from Dudick 

lntergard 475HS from International 

Macropoxy 646 from Sherwin Williams 

8.2.15 For reboiler and recirculation pump lifting beams, Seller shall use three coats 
with 1st coat (P02) of Epoxy Primer with 3-5 mils and (P06) Epoxy Novo lac 
with 5 - 10 mils for 2nd and 3rd coats. Acceptable coating products for P02 are 
as follows: 

8.2.15.1 

8.2.15.2 

8.2.15.3 

8.2.15.4 

8.2.15.5 

Amercoat 68HS from Amcron 

Carbo.zinc 859 from Carbonline 

313 from Devoe 

Intetzinc 52 from International 

Zinc Clad IV from Sherwin Williams 

Acceptable coating products for P06 are as foJlows: 

8.3 Tagging 

8.2.15.6 

8.2.15.7 

8.2.15.8 

8.2.15.9 

8.2.15.10 

8.2.15.11 

Amercoat 91 from Ameron 

Phenoline 1205 FR from Carbonline 

253 from Devoe 

Protecto-Coat l OOXT or EN from Dudick 

lnterthenn 875 HS from International 

Macropoxy 646 from Sherwin Williams 

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-WfP-3PS-JQ07-TOOO 1, 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-00100, 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 Genera) Commercial Designation (CM) Requirements 

9 .1.1 The Seller's Quality Assurance Program (QAP) Requirements are included in 
24590-WTP-=3PS-G000-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-G000-T0001, Supplier Quality Assurance Program. 

9.1.3 Seller's QAP, as a minimum. shall contain the requirements of DOE Order 
414. lA 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 AssllllUlce Program Requirements Data Sheet 
attached to the MR. and Buyer's specification 24590-WTP-3PS-GOO0-T0001. 

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. 1be 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. l. l Seller shall submit to Buyer a11 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 dOC\Dllcnts 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 Fonn G-321-E, Engineering Document 
Requirements, and Form G-321-V, Quality Verification Document Requirements 
attached to the MR, section 3. 

11 . I .4 Seller shaJl 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: Cale UP-PMP-00001-0001 

11 . l . 7 Data sheets in section 2 of the M:R. 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 shaJI be produced per the drawing practices set forth in ASME 
Yl 4.100, Engineering Drawing Practices. 

11.l Calculations 

All calculations to be provided shalt 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 progra~ 

(indicate the version or issue date). 
• A discussion of rationale used for design asswnption 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 tbe bases 
or reference to the bases that supports applicability of the computer 
program to the specific physical problem being solved. (l.e; applicadon 
/validation to steel code formulas and allowable stresses) 

11.2.2 ASME vm, 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 
pbysicaJ problem being solved. (i.e; application/validation to the ASME 
VIII, Div 2, Append.ix 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)J 
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11.3 As-Built Drawings 

11.3.1 Progress As-Builts 
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During construction, the Seller shall keep an updated marked-up set of progress 
as-built drawings on the jobsitc 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-Bunts 

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 measmement requirements. Third 
party validation of special dimensional inspection is not required. Seller shall furnish to 
Buyer dimensional record drawings for reboil er and support frame assemblies, and 
recirculation pumps with all their associated Jifting 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 ¾ Design Review 

11.6.1 Provide drawings with outline dimensions, services, fOlmdations, and motmting 
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 
fOlmdations 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 d~ption. Describe general system functions and 
basis of design. It shall include a systematic proc~ 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-WIP-3PS-MUMI-T0002 and 
24590-WTP-3PS-EKPO-T0001 . 

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. 

t 1.7.4 Provide assembly drawings. 

11 .7.5 Provide shop detail drawings with sufficient detail to facilitate fabrication, 
manufacture, or installation. This tncludes 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 intercormection 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 sctpoints 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-T0001, Engineering Specification for 
Instrumentation for Package Systems. 

11. 7. IO 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-JPS-EKPO-TOOOJ. 

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. l 

11.8.6.2 

11.8.6.3 

11.8.6.4 

11.8.6.5 

11.8.6.6 

11.8.6.7 
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Safety Precautions - List personnel hazards and equipment or 
product safety precautions for all operating conditions. 

Operator Prestart - Include requirements to set up and prepare 
each system for use. 

Start-up, Shutdown, and Post-shutdown Procedures - Include a 
control sequence for each of these operations. 

Normal Operations - Include control diagrams with data to 
explain operation and control of systems and specific equipment. 

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. 

Operator Service Requirements - Include instructions for services 
to be performed by the operator, such as lubrication, adjustments, 
and inspections. 

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 nm. 

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 

11.8.7.2 

Preventive Maintenance - Include the following infonnation for 
preventive and scheduled maintenance to minimize corrective 
maintenance and repair: 

11.8.7.1.l 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. 

Corrective Maintenance -Include manufacturer's schedule for 
procedW"es and instructions for correcting problems and making 
repairs. Include the following information for performing 
corrective maintenance: 

11.8.7.2.l Troubleshooting Guide and Diagnostic Techniques
Include step-by-step procedures to promptly isolate 
the cause of typical malfunctions. Descnbe 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 tenninals for each type, identical to 
actual installation numbering. 
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11.8.7.2.3 

11.8.7.2.4 

11.8.7.2.5 

11.8.7.2.6 

11.8.7.2.7 

11.8.7.2.8 

24590-004B-F0OOI 9 Rev 4 ( 1117/2006) 
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Maintenance and Repair Procedures - Include 
instructions and list tools required to restore product 
or equipment to proper condition or operating 
standards. 

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. 

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. 

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.). 

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 i11ustrations 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. 

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 fonn 
varies significantly from the style, format, and 
method ofSeJler's standard commercial practice. 
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11.8.7.2.9 Warranty Infonnation -List and explain the various 
warranties and include the servicing and technical 
precautions prescnbed by the Seller or contract 
documents to keep warranties in force. 

11 .8. 7 .2.10 Personnel Training Requirements - Provide 
information aw.Hable from the Seller to use for 
training designated personnel to operate and maintain 
the equipment and systems properly. 

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 

11.8.8.2 

11.8.8.3 

System Descriptions - Include comprehensive system description 
describing, in detail, how the overall system ftmctions, and the 
basic design basis. Include component interfaces and interactions. 

·· Provide a systematic process flow diagram for system operation. 

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. ·• · 

Instrument Descriptions - Include a list or table describing 
instrument ID number, ID name, location, and basic operating 
fi.mction. Include separately, in systematic descriptive detail, 
instrument controls and logic that correspond to instnnnentation 
and logic diagrams. 

11.8.9 Provide design and operational requirements per the foUowing: 

11.8.9. l 

11.8.9.2 

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.). 

Operational requirements - Include a list or table describing the 
normal operating ranges for equipment (i .e., temperatures, 
pressures, etc.). 

11.8.JO Provide analysis and design reports, including analytical data (stress, electrical 
loading, fluid dynamics, etc.) which demonstrates that an item satisfies all 
specified requirements. 

24590-004B-FOOO 19 Rev 4 ( I /17/2006) 
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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 thennal stress analysis or test data reports providing data and 
demonstrating suitability of materials, components, or systems in relation to the 
~onditions 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 
rehnn shipping instructions. 

11.8. J 4 Provide inspection and test plan including detailed descriptions of the inspections 
and tests planned during the receipt, manufaeturing, 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 tod. 

11.8.17 Provide PMI procedw-es for performing PMl testing of materials. 

11.8.18 Provide repair procedures including controlling material removal and 
replacement by welding, brazing, etc., subsequent thennal 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 swface 
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. 

24590-G04B-f00019 Rev 4 (1/17/2006) 
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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 arc 
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 

24590-G048-F00019 Rev 4 (1/17/2006) 
Page 73 

Ref: 24590-WTP-3DP-G04B-00049 



24590·PTF-3PS-MEW-T0001, Rev 2 
Forced Ora11ation Vacuum Evaporator System 

APPENDIXA 

WASTE FEED EVAPORATOR 
STREAMDATA 
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Stream Description 

Specific Gravity 
pH 
Total Volume (apm) 
Total Mass {lb/hr) 
Na Molaritv 

Activity {Ci/gallon) 
129-1 

134-Cs 
137-Cs 
14-C 

126-Sn 
233-U 
235-U 
152-Eu 
154-Eu 
155-Eu 
237-No 
238-Pu 
239-Pu . 
240-Pu 
241-Am 
243-Am 
242-Cm 
241-Pu 
243-Cm 
244-Cm 

3-H 
60-Co 
~Sr 
99-Tc 

125-Sb 
Specific Mass (wt%) 

Aa+ 
Al+3 
8+3 

Ba+2 
Bi+3 
Ca+2 
Cd+2 

Cl-
CO3-2 

Cr(TOTAL) 
Cs+ 

24590-G04B-F00019 Rev 4 {1/17/2006) 

Evaporator 
Feed 

1.050882E+00 
1.227066E+01 
1.962454E+01 
1.030370E+04 
8.231085E-01 

1.070549E-07 
6. 794152E-06 
1.531654E-01 
4.343208E-06 
3.687065E-07 
7.147865E-07 
5.308471E-09 
1. 787821 E-06 
1.047067E-04 
2. 78381 SE-05 
1.743947E-07 
1.558783E-06 
2.427044E-05 
6. 791157E-06 
1.539731 E-04 
5. 791 0OSE-05 
2.927004E-07 
5.791005E-05 
4.125221E-08 
8.4019291;-07 
1.025165E-05 
1.897588E-06 
2.251101 E-02 
5.315124E-04 
6.485595E-05 

0.0000851 
0.1407107 
0.0002618 
0.0001225 
0.0001670 
0.0023604 
0.0006340 
0.0256441 
0.3966942 
0.0140436 
0.0001128 

24590-PTF-3PS-MEW-T0001, Rev 2 
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Evaporator 
Concentrate 
1.197295E+OO 
1.305375E+01 
3.234591 E+OD 
1.934908E+03 
5.000000E+00 

6.456333E-07 
4.120906E-05 
9.292679E-01 
2.632459E-05 
2.235285E-06 
4.333113E-06 
3.218466E-08 
1.083834E-05 
6.34m7E-04 
1.688275E-04 
1.057294E-06 
9.457271 E-06 
1.472509E-04 
4.120253E-05 
9.3416TTE-04 
3.513452E-04 
1.TT4511E-06 
3.513452E-04 
2.501032E-07 
5.093914E-06 
2.637668E-05 
1.150925E-05 
1.365762E-01 
3.223320E-03 
3.931850E-04 

0.0004528 
0.7486167 
0.0013935 
0.0006518 
0.0008883 
0.0125596 
0.0033758 
0.1362996 
2.1103727 
0.0747823 
0.0006007 

Process 
· Condensate 
1.000072E+0O 
9.325531E+00 
1.710009E+01 
8.544156E+03 
3.116202E-05 

7 .335298E-10 
2.202542E-09 
1.866905E-09 
4.923495E-09 
3.195409E-10 
6.729994E-10 
4.216552E-12 
1.612622E-09 
9.210747E-08 
1.307200E-08 
1.462592E-1 0 
1.600678E· 13 
1.683651E-12 
7.334047E-13 
4.075735E-11 
7.425120E-12 
2.511805E-10 
7.425120E-12 
3.356803E-11 
6.825013E-10 
6. TT5766E-06 
6.TT3841E-10 
1.437153E-09 
2.669563E-07 
1. 619373E-07 

0.0000000 
0.0001564 
0.0000002 
0.0000001 
0.0000002 
0.0000022 
0.0000000 
0.0000587 
0.0004730 
0.0000005 
0.0000000 
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F- 0.0209444 
Fe+3 0.0111118 
Hg+2 0.0001399 

K+ 0.0677068 
La+3 0.0004065 
LI+ 0.0002899 

Ma+2 0.0002586 
Mn+4 0.0012678 
Mo+6 0.0002105 
Na+ 1.8061286 
NH3 0.0163755 
Ni+2 0.0023278 
N02- 0.4747226 
N03- 3.5169979 

OH(BOUND) 0.1876967 
OH- 0.0301822 
Pb+2 0.0007719 

Phosphor containing 0.0646907 
comoonents 

Se+6 0.0010836 
Si+4 0.0121852 

S04-2 0.0669264 

Sr+2 0.0000854 
Ti+4 0.0000312 
TOC 0.0494322 

U(TOTAL) 0.0002514 
Zn+2 0.0001314 
Zr+4 0.0115379 
H20 92.3882691 
H+ 0.0000000 

CO2 0.0000000 
Total Dissolved Solids (Na 5.0601243 
Exduded) Cwt%) 
Total Susoended Solids (Y/t°/o) 0.7454780 

24590-G04B-F00019 Rev 4 (1/17/2006) 
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0.1115277 
0.0591522 
0.0007446 
0.3604479 
0.0021647 
0.0015438 
0.0013766 
0.0067511 
0.0011200 
9.6176128 
0.0051900 
0.0023372 
2.5269331 

18.6961248 
0.9986652 
0.1605662 
0.0040181 
0.3441493 

0.0057700 
0.0648277 
0.3561423 

0.0004544 
0.0001660 
0.2459911 
0.0013377 
0.0006996 
0.0613963 

63.2687429 
0.0000000 
0.0000000 

26.7981844 

0.3154599 

0.0000010 
0.0000045 
0.0000001 
0.0000230 
0.0000000 
0.0000000 
0.0000001 
0.0000001 
0.0000002 
0.0000717 
0.0185725 
0.0022779 
0.0002360 
0.0073514 
0.0001926 
0.0000360 
0.0000209 
0.0000768 

0.0000001 
0.0000137 
0.0000570 

0.0000001 
0.0000000 
0.0039049 
0.0000003 
0.0000000 
0.0000102 

99.9664571 
0.0000000 
0.0000000 
0.0334712 

0.0000000 
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TREATED LAW EV APO RA TOR 
STREAMDATA 
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Stream Description Feed Treated 
LAW 

Specific Gravitv 1.201279E+OO 
oH 1.400000E+01 
Total Volume (Qpm) 1.398842E+01 
Total Mass (lb/hr) 8.395616E+03 
Na Molarity 4.654928E+OO 

Activity (Ci/gallon) 
129-1 4.749081E-07 

134-Cs 1.575297E-08 
137-Cs 3.359384E-04 
14-C 3.582432E-05 

126-Sn 1.430030E-06 
233-U 8.109593E-07 
235-U 7.044819E-09 
152-Eu 1.012468E-05 
154-Eu 1.453164E-04 
155-Eu 3.750157E-05 
237-Np 6.467932E-07 
238-Pu 1.128371E-06 
239-Pu 2.250086E-05 
240-Pu 6.141525E-06 
241-Am 1.046161E-04 
243-Am 4.604254E-05 
242-Cm 3.178432E-07 
241-Pu 4.604254E-05 
243-Cm 4.969903E-08 
244-Cm 9. 701220E-07 

3-H 4.4 75971 E-05 
60-Co 5.350007E-06 
90-Sr 1. 768254E--02 
99-Tc 1. 119640E-04 

125-Sb 2.554858E-04 
Specific Mass (wt%) 

AQ+ 0.0001789 
Al+3 0.8781368 
8+3 0.0011040 

Ba+2 0.0003972 
Bi+3 0.0009166 
ca+2 0.0036401 
Cd+2 0.0001758 
Cl- 0.1927241 

C03-2 1.8709695 
Cr(TOTAL) 0.0436851 

24590-G04B-f00019 Rev 4 (1/17/2006) 
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Feed Neutralized 
Effluent 

9.960371 E-01 
1.199980E+01 
9.800359E+OO 
4.877051 E+03 
9.564147E-02 

. 

O.OOOOOOE+OO 
4.663790E-10 · 
9.978015E-06 
0.000000E+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
0.000000E+OO 
0.000000E+OO 
O.OOOOOOE+OO 
0.000000E+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
O.OOOOOOE+OO 
0.000000E+OO 
O.OOOOOOE+OO 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.3081970 
0.0000000 
0.0000000 

Concentrated Condensate from 

. . 

LAW LAW Evap 

1.354830E+OO 1.000211 E+OO 
1.400000E+01 1.108047E+01 
8.316158E+OO 1.574299E+01 
5.629209E+03 7 .867172E+03 
8.001 OBOE+OO 1.384081 E-04 

7.940393E-07 2.531875E-09 
2. 703969E-08 4.038980E-12 
5. 768332E-04 3.256697E-12 
6.019971 E-05 3.147259E-08 
2.403044E-06 1.256318E-09 
1.3627 48E-06 7.124486E-10 
1.183822E-08 6.189054E-12 
1. 701366E-05 8.894794E-09 
2.441918E-04 1.276642E-07 
6.301818E-05 3.294609E-08 
1.086B81 E-06 5.682244E-10 
1.898007E-06 2.681847E-13 
3.784818E-05 5.347876E-12 
1.033052E-05 1.459683E-12 
1.759723E-04 6.571346E-11 
7.744709E-05 1.094313E-11 
5.341082E-07· 2. 792334E-10 
7.744709E-05 1.094313E-11 
8.351496E-08 4.366187E-11 
1.630207E-06 · 8.522771E-10 
3.012124E-05 2.385981 E-05 
8.990228E-06 4. 70011 BE-09 
2.974328E-02 6.760816E-08 
1.881459E-04 9.836324E-08 
4 .293221 E-04 2.244509E--07 

0.0002666 0.0000002 
1.3083917 0.0009266 
0.0016449 0.0000012 
0.0005919 0.0000004 
0.0013656 0.0000010 
0.0054235 0.0000039 
0.0002620 · 0.0000002 
0.5533995 0.0007536 
2.7876764 0.0019741 
0.0651518 0.0000013 
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ft, , 

Cs+ 0.0000002 
F- 0.1369480 

Fe+3 0.0051922 
Hg+2 0.0002119 

K+ 0.4371071 
La+3 0.0000717 

Li+ 0.0001031 
Mg+2 0.0007039 
Mn+4 0.0003630 
Mo+6 0.0014914 
Na+ 8.9124915 
NH3 0.0556091 
Ni+2 0.0010718 
NO2- 3.6214624 
NO3- 8.2610982 

OH(BOUND) 1.2709676 
OH- 1.9297357 
Pb+2 - 0.0022422 

Phosphor containing 0.2305136 
comoonents 

Se+6 0.0007265 
S1+4 0.0190601 

S04-2 0.4242482 
Sr+2 0.0002059 
Tl+4 0.0000875 
TOC 0.1782369 

UCTOTAL) 0.0014123 
Zn+2 0.0001606 
Zr+4 0.0092074 
H2O 71.5070307 
H+ 0.0000000 

CO2 0.0000000 
Total Dissolved 19.sa04n1 
Solids (Na Excluded) 
(wt%) 

Total Suspended 0.0000000 
Solids (wt%) 
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0.0000000 
0.0311205 
0.0000000 
0.0017125 
0.0000000 
0.0000000 
0.0000000 

. 0.0000000 
0.0000000 
0.0000000 
0.2205096 
0.0000000 
0.0000000 
0.0000000 
0.1691503 
0.0000000 
0.0170413 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000016 
0.0000000 
0.0000000 
0.0000000 

98.7871894 
0.0000000 
0.0000000 
0.5272233 

0.4650TT7 

0.0000003 0.0000000 
0.2312023 0.0000068 
0.0077362 0.0000055 
0.0002775 0.0000002 
0.6517338 0.0001319 
0.0001068 0.0000001 
0.0001537 0.0000001 
0.0010487 0.0000007 
0.0005408 0.0000004 
0.0022221 0.0000016 

13.4830308 0.0003183 
0.0046946 0.0559853 
0.0000905 0.0010791 
5.3989608 0.0015931 

12.4458561 0.0154626 
1.8936954 0.0013410 
2.8899856 0.0020466 
0.0032374 0.0000764 
0.3434569 0.0002432 

0.0010825 0.0000008 
0.0283989 0.0000201 
0.6322928 0.0003199 
0.0003067 0.0000002 
0.0001303 0.0000001 
0.2481087 0.0126807 
0.0021042 0.0000015 
0.0002393 0.0000002 
0.0137187 0.0000097 

55.3633120 99.9050111 
0.0000000 0.0000000 
0.0000000 0.0000000 

29.5260185 0.0946707 

1.6276387 0.0000000 

I 
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24590-PTF-lPS-MEW-TOOOl, Rev 2 
Forced Circulation Vacuum Evaporator System 

APPENDIXC 

Predicted Maximum Radionuclide 
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24590-PTF·3PS·MEW·T0001, Rev 2 
Forced Circulation Vacuum Evaporator System 

Stream Number Waste Feed Evaporators Treated LAW Evaporator 

Stream FEP FEP 
Description Feed Concentrate 

Specific Gravity 1.108297E+OO 1.291591 E+OO 
pH 1.312459E+01 1.389913E+01 
Total Volume 1.921589E+01 3.462492E+OO 
(oom) 

!Total Mass (lb/hr) 1.066579E+04 2.239702E+03 
Na Molarity 1.678973E+OO 1.000000E+01 

Activity 
(Cl/gallon) 

129-1 1.118972E-06 5.133318E-06 
134-Cs 1.129467E-04 6.25051 SE-04 
137-Cs 4.359059E+OO 2.419159E+01 
14-C 1.530790E-05 8.491637E-05 

126-Sn 1.923017E-04 1.067222E-03 
233-U 1.150416E-06 . 6.384484E-06 
235-U 6.946466E-07 3.853045E-06 
152-Eu 6.188336E-04 3.434357E-03 
154-Eu 6.562753E-02 3.642143E-01 
155-Eu 3.737761 E-02 2.074354E-01 
237-Np 9.537993E-05 5.293324E-04 
238-Pu 4.520421 E-04 2.50871 OE-03 
239-Pu 3.985830E-03 2.212027E-02 
240-Pu 2.153818E-04 1.195310E-03 
241-Am 4.833846E-02 2.682652E-01 
241-Pu 2.838034E-02 1 .575032E-01 
242-Cm 4.706917E-15 2.611634E-14 
243-Am 1.646951 E-06 9.139638E-06 
243-Cm 1. 726031 E-04 9.578996E-04 
244-Cm 3.700041E-03 2.053421 E-02 

3-H 2.663313E-04 8.683912E-04 
60-Co 1.287961 E-02 7.147826E-02 
90-Sr 1.320134E+01 7.326381E+01 
99-Tc 3.006068E-02 1.668241E-01 
125-Sb 4.141097E-02 2.298192E-01 

Specific Mass 
(wt%) 

Ag+ 0.000000 0.000000 
Al+3 0.635506 3.025530 
8+3 0.000135 0.000642 
Ba+2 0.000074 0.000352 
Bi+3 0.000068 0.000325 
Ca+2 0.024647 0.117371 
Cd+2 0.000067 0.000320 
Cl- 0.003163 0.015034 

2459CrG04B-F00019 Rev 4 (1/17/2006) 

FEP 
Overhead 

1.000111 E+OO 
1.017151 E+01 
2248903E+OO 

8.426084E+03 
6.235205E-05 

1.657679E-06 
2. 728177E-06 
2.232506E-06 
5.895986E-08 
1.486077E_.10 
1.248818E-11 
3.162332E-09 
6.581440E-10 
8.345943E-07 
2.03401 SE-07 
2.536272E-10 
2.573295E-11 
5.228669E-11 
4.564062E-11 
3.172753E-09 
8.472452E-10 
8.863463E-18 
7 .551321 E-10 
7.809701E-10 
1.637305E-08 
9.386773E-04 
6.882351 E-08 
2.292527E-06 
6.876193E-06 
6.367954E-09 

0.000000 
0.000224 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000008 

TLP TLP TLP 
Feed Concentrate overhead 

1.105304E+OO 1 278000E+OO 1.000163E+OO 
1.321351E+01 1.386570E+01 1.029492E+01 
1.074593E+01 2.391253E+OO 1.179073E+OO 

5.948428E+03 1.530498E+03 4.417929E+03 
2.217504E+OO 9.964802E+OO 8.915611 E-05 

6.388461E-07 2.124451 E-06 1.513816E-06 
2.084563E-08 9.341234E-08 5.370892E-10 
4.525083E-04 2.033504E-03 4.407.797E-1 O 
8.056168E-06 3.616737E-05 7 268873E-08 
2.043400E-08 9.173655E-08 1.841322E-1CI 
1.717230E-09 7. 709344E-09 1.547408E-11 
4.348219E-07 1.952093E-06 3.918211 E-01 
9 .049626E-08 4 .0627 46E-07 8.154683E-1, 
1.147543E-04 5.151790E-04 1.034060E-01 
2.796783E-05 1255590E-04 2.520201E-O 
3.487470E-08 1.565667E-07 3.142584E-11 
1.309172E-06 5.883206E-06 3.19t544E-1 
2.660106E-06 1.195409E-05 6.484898E-1 
2.321981E-06 1.043461 E-05 5.660605E-11 
6.11112BE-05 2. 7 46230E-04 3.93 7305E-09 
4.310391E-05 1.937020E-04 1 :ososo2E-09 
1.212658E-15 5.44411 SE-15 1.092735E-17 
1.033137E-07 4.638171 E-07 9.30966BE-10 
1.073837E-07 4.820890E-07 9.676419E-10 
2.251301E-06 1.010701 E-05 2.028663E-OB 
1.255884E-04 2.257503E-04 6.867589E-04 
9.462625E-06 4.248158E-05 8.526838E-08 
7 .286412E-03 3.27 4264E-02 2.857525E-06 
2.17 4950E-04 9. 764235E-04 1.959863E-06 
B.755757E-07 3.930816E-06 7.889875E-09 

0.000000 0.000000 0.000000 
0.266638 1.035288 0.000355 
0.080263 0.311642 0.000107 
0.000044 0.000172 0.000000 
0.000001 0.000004 0.000000 
0.050340 0.195456 0.000068 
0.000159 0.000619 0.000000 
0.005424 0.021042 0.000014 
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C03-2 1.242770 5.913663 
Cr(TOTAL) 0.035967 0.171277 

Cs+ 0.001630 0.007759 
F- 0.044968 0.214134 

Fe+3 0.482484 2.297630 
Hg+2 0.000456 0.002170 

K+ 1.096415 5.219836 
La+3 0.010410 0.049572 
Li+ 0.000448 0.002130 

Mg+2 0.000003 0.000016 
Mn+4 0.047130 0.224438 
Mo+6 0.000000 0.000000 
Na+ 3.931713 18.722852 
NH3 0.011529 0.032152 
Ni+2 0.021794 0.101921 
N02- 1.354414 6.447289 
N03- 4.344527 20.654158 

OH(BOUND) 1.748240 8.324258 
OH- 0.201424 0.958261 
Pb+2 0.011534 0.054916 

Phosphor 0.040853 0.194443 
components 

Se+6 0.001869 0.008898 
Si+4 0.074861 0.356440 

S04-2 0.494661 2.353991 
Sr+2 0.001500 0.007143 
Ti+4 0.000406 0.001934 
TOC 2.874880 13.677296 

U(TOTAL) 0.121728 0.579682 
Zn+2 0.000235 0.001118 
Zr+4 0.266983 1.271405 
H20 80.763931 8.482255 
H+ 0.000000 0.000000 

CO2 0.000000 0.000000 
Total Dissolved 11.304045 53.744832 
Solids (Na 
Excluded) (wt0.4) 
Total Suspended 4.000310 19.050061 
Solids (wt°/4) 

24590-G04B-f00019 Rev 4 (1/17/2006) 

24590-PTF-3PS-MEW-T0001, Rev 2 
Forced ara1lation Yaaium Evaporator System 

0.001220 
0.000001 
0.000001 
0.000002 
0.000007 
0.000000 
0.000385 
0.000000 
0.000001 
0.000000 
0.000000 
0.000000 
0.000143 
0.006048 
0.000495 
0.000698 
0.009333 
0.000297 
0.000252 
0.000003 
0.000028 

0.000001 
0.000016 
0.000441 

· 0.000000 
0.000000 
0.003535 
0.000001 
0.000000 
0.000001 

99.976817 
0.000000 
0.000000 
0.023039 

0.000000 

1.128055 4.379954 0.001504 
0.030544 0.118710 0.000001 
0.000000 0.000001 0.000000 
0.067028 0.260499 0.000004 
0.019977 0.077566 0.000027 
0.000000 0.000000 O.OOOOOCI 
1.327461 5.157862 0.000500 
0.000119 0.000464 0.000000 
0.018270 0.070937 0.000024 
0.009913 0.038490 0.000013 
0.000360 0.001397 0.000000 
0.000000 0.000000 0.000000 
4.614350 17.933525 0.000205 
0.000354 0.000000 0.000448 
0.000086 0.000020 0.000108 
1.559829 6.059939 0.000861 
6.329382 24.557934 0.014488 
0.274711 1.066633 0.000366 
0.251582 0.976831 0.000335 
0.000091 0.000342 0.000004 
0.026038 0.101099 0.000035 

0.001729 0.006714 0.000002 
0.083117 0.322721 0.000111 
0.869199 3.375827 0.000831 
0.000039 0.000151 0.000000 
0.000638 0.002479 0.000001 
3.269664 12.695283 0.004358 
0.000868 0.003370 0.000001 
0.030679 0.119120 0.000041 
0.008245 0.032015 0.000011 

79.669593 21.055761 99.975139 
0.000000 0.000000 0.000000 
0.000000 0.000000 0.000000 

15.716052 61.010697 0.024656 

0.000004 0.000016 0.000000 

I 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Clrculatlon Vacuum Evaporator System 

PLANT ITEM No. - PBOC~S§ DAT~ SHEET: Mechanical PumQ 24590-PTF..fEP-PMP-00007 A 

Prolect: RPP•WTP ;~I/Slam: 
Pro/act No: 24590 DescrlDUOn: 
Site: Hanford Sllttlrlfflno Calal No. . 
BuHdlno No.: 10 Asaoc:iated Orawlnm: 

PROCESS DATA Units MOOS 1 {Note 1 MOOa2(Note2) Mode 3 (Note 3 
Capacity Normal (Note 4) gpm 50 39 36 
Capacity Rated gpm 60 NIA NIA 
Minimum PumPlna TamDeratuni •F 59 !59 59 
Normal PumDIM Temlllll"llture •F 77 77 17 
Maximum Pumplna Ternoerature F 122 122 122 
Danelty at Normal Pumplna Tem1>e111ture (Note 7) IW 75.9 67.6 68.9 
Sp Gravnv at Normal Pummrx1 Tempeiatunt (Note n 1.23 1.06 1.10 
Viscosity al Normal Pumo11111 Temperature cP 11.8 11.8 11.8 
Vapor Pre•• at Normal Pumping Temp mil 0.43 0.44 0.44 
Origin Pressure 1181a 14.81 14.81 14.61 
Dellvery Pressure osia (Nole5) tNote5l (Nole 51 .. 
FLUID COMPOSITION 
Content Code (e.g., Type/Name of LIQulci) 
Solids Content "wt/wt 4 7 2. 
Sollda Size Range microns lNote8l rNote6l (Nole 8} 
Sollds.Characterlslica <Note6) (Note 6) (Nc:M 6) 

Notes: 
1. Mode 1 rep,nents E11Velope A waste feed and recycles ,equlred to meet prodUctlon rate of 80 MIid LAW glass. 
2. Mode 1 repta1ents l!!tvelope B ~,te feed and recycles requlnld lo meet pRJduc:tlon rate of 60 Mtfd LAW daas. 
3. Mode 1 represents Envelope C waste feed and ,eeycle, requlrwd lo meet production rate of 30 MIid LAW glass. 
4. Minimum flowrate Is 20 gpri! for Envelope A, 25 gpm for Envelope B, and 23 gpm for Envelope C. 
5. Oellverypresaure lo be determined by waste feed evaponatorY1ndor. 
6. Solids size nange and characterlstics to be determined by R&T. 
7. Density and Specific Gravity based on pretmteci ~W-101 of aame molarity. Does mt lndude weight percent sollda. 

24590-G04B-F00019 Rev 4 (1/17/2006) 

FEP 
Waste Feed EvacoralDc Feed Pumo 
24590-PTF-MEC-FEP-00001, Rev. A 
2"590-PTF-M5-V17T-00004001, Rev. B 

M0004 ETC. 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

PLANT ITEM No. - PROCESS DAT6 StjEET: M~chanlcal Pum12 24590-PTF•FEP·PMP-00007B 

ProJect: RPP-WII"' Bwt-,n: 
Protect No: 24580 . Desalptton: 
SIie: Hanford SUnnnninn Calc:I No. 
Building No.: 10 Aa1oc:lated Drawtnas: 

PROCESS DATA il.lnts Mode 1 (Note t I MO!Je 2 (Nole2) Mode 3 (Note 3: 
Capacity Normal (Note 4) gpm 50 3g 36 
Capacity Rated gpm 60 NIA NIA. 
Minimum PumPlno Temoerature F 59 1§9 5g 
Normal Pumotna Tempera1ure "F 77 11 n 
!Maximum Purnoino Temoerature l"F 122 122 122 
Densltv at Normal PumDina Temperature (Nole 7) IMt' 75.9 87.6 68.9 
Sp Gravitv al Normal Pum~ng Tempenaturt (Nole 7) 1.23 1.08 1.10 
VlscosltY at Normal Pumping Temoeratun, cP 11.8 11.8 11.8 
Vaoor Presa al Nonnal Pumpina Temo Olia 0.43 0.44 0.44 
Orlaln Pressure PII• 14.61 14.61 14.61 
Deliverv Pressure 1011, {Nole 51 (Note 5) (Note 5) 

FLUID COMPOSmON 
Content Code (e.o., TYOelName of Liauldl 
Solids Con1ent ,C.wl/W1 4 . 7 2 
Solld1 Size Ranae mla'ons (Nole 8) (Note 8) lNolll 8) 
Solids Cha racterlalics (Note 81 <Nole6l !Note 6) 

Noles: 
1, Mode 1 representa Envelope A waste feed and reeydes ~!rad lo meet productton rate of 80 Mild LAW glass. 
2. Mode 1 represents Envelope 8 waste feed and r1cycf81 required lo meet produ~n rate of eo Mt/d LAW glass. 
3. Mode 1 represents Envelope C waste feed arid recycles required to meet Pf'C!dUctlon r,te of 30 MIid LAW gf111. 
4. Minimum ftowrate la 20 gpm for Envelope A. 25 gpm for EnYefoP• B, and 23 gpm for Envelope C. 
5. Delivery pressure lo be determined by waste feed evaporator vendor. 
6. Solids elze range and charactarialk:I to be determined by R&T. 
7. Density and Specific GravHy pretreate<t AW-101 of same molarfty. Does not lnclUde.welght percent aollds. 

24590-G04B-F00019 Rev 4 (1/17/2006) 

FEP 
Waace Feed EVBPOnllor Feed Puma 
245DO-PTF-MEC-FEP-00001, Rev, A 
24590-PTF-M5-V17T-o0004001 Rav. B 

Mode4 ETC. 

Page 0·3 

Ref: 24590-WTP-3DP-G04B-00049 



24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

PLANT ITEM No. - PROQESS 08 T 8 §1:IEET: M~t)anlcal Pum~ 24590-PTF·FEP·PMP-OO00BA 

Proiecl: RPP·WTP ~vstam: FEP 
Project No: 24590 Oetcripelon: Waste Feed Evacoralor concentrate Pump 
Site: DOE Hanford SuDOOrt.lna Cates No. 24590-PTf·MEC-FEP..()0001, Rev. A 
Buildina No.: 10 Auocleted D1111 llflar.· 24590-PTF-M5-Vj7T-00004002 Rev. B 

PROCESS DATA Units Mode 1 (Note 1: Mode 2 (Note2) Mode 3(Nota 3 Mode4 ETC. 
Capacity Normal (Note4) [gpm 28 14 . 14 
Capacity Rated gpm 34 NIA NIA 
Minimum Pumping Tamc>erature •f 59 59 59 
Normal Pu1T10111C1 Temoe!'lture •F 122 1:.l.! 122 
Maximum Pum1>1na TemDera1ure •F 122. 122 122 
Density at Normal Pumoina Temoaratura !Note 7) ll!m" 75.9 75.9 78.6 
Sp Gravity at Normal Pumoina Temperature (Not. 71 1.23 1.23 1.25 
VISCOSilv al Nonna! PumDing TemoeralUra - cP 5.5 5.5 5.5 
Vaoor Press at Normal Pumtina Temp m1a . 1.3 1.3 1.2 
Origin Pressure DSia Notes Note5 Note5 
Oetlvarv Pressure mia 14.B 14.6 14.6 

.. 

FLUID COMPOSITION 
Content Code (a.a .. Type/Name of Uoukl) . 
Sollda Content %wt/wt 5. 15 3 
Solids Stze Ranae mlaons Note 6. Note Cl Notee 
Solids CharacterlsUcs NOUt8 t.fote8 Notes 

Notes: 
1. Mode 1 represents Envelope A concentrate required to meel p10duction rale or 60 Mt/d LAW glass. 
2. Mode 2 represent• Envelope B concentrate required to meet production rai. of 60 Mtfd LAW QIML 
3. Mode 3 rapr9t1anls Envelope C concentrate required to melt production rete of 30 Mtld LAW gla•1 .. . 

4. Minimum flowraie is 12 9pm for Envelope A, 4 opm for Envelope B. and 3 gpm for Envelope C. 
5. Origin pressure to bo dotermln11d by treated LA.W evaponitor vendor. 
6. Sollcls size range and chlracterlsllcs to be determined by R&T. 
7. Density and Specific Gravity based on pratreeted AW-101 solutions of ,,me molarity. Ooe11 not lndude weight percent solids. 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

PLANT ITEM No. - PROCESS DATA SHEET: Mechanical Pum12 24590-PTF·FEP-PMP-000088 

Project I ~t't"·YV I t' Svstem: FEP . 
Project No: 24590 · DeacnDUDn: Waste Feed Evaporator Concanlrale PumD 
Slti,; Hantord ,.,,c~ No. 245!!0-P 11'· .. "' -· om 1, Rev.A 
Building No.: 10 Assotlaled Ora, fflOI: 2"59D-PIr--M5-V17T-00004002 Rev. B 

PROCESS DATA Units Mode 1 (Note 1; MOd9 2 {Note2) Mode J<Nota 3 Mode4 ETC. 
!Capacity Nonnal (Nole4) gpm . 2B 14 14 
Capaoty Rated gpm . 34 NfA NIA 
Minimum Pum0ina Tem-,ature "F 59 59 59 
Normal PumpJng Temi,ereture "F J22 . 122 122 
Maximum Pumping T•m~ture "F . 122 122 122 
Oensitv·•t Normal PumplrlQ T9'11Perature (Note 7) lb/fr 75.9 75.9 78.6 
SD Gravltv at Normal Pumping Temi>ersture (Note 7) 1.23 1.23 1.2& 
Viscosity at Normal Pumping Temperature cP 5.5 5.5 5.5 
vaoor Press at Normal Pumping Temp psla 1.3 1.3 1.2 
Orloln Pressure DSIII Note5 Notel5 Note5 
Delivery Pressure D!lla 14.8 14.6 14.6 

FLUID COMPosmoN .. 
Content Code (e.g. Type/Name of Llauld) 
Solids Content %wt/Wt 5 15 3 
Solids Size Ranae mk:rons Notes Notes Nole6 
Solids Characterlslfcs Note8 Note6 Nole6 

Notes: 
1. Mode 1 represents Envelope A ooncentrafe required to meet produdion rale of 60 MIid LAW glass. . 
2. Mode 2 represents Envelope B ooncent111te required to meet production rate of 60 MIid LAW glass. 
3. Mode 3 represents Envelope C concentrate requlntd lo mael production rate of 30 Mtld LAW glass. 
4. Minimum ftowrale Is 12 gpm for Envefope A, 4 gpm fer Envalope B, and 3 gpm for Envelope C. 
5. Origin pressure to be determined by treated LAW .evaporalorven~or. 
6. Solids slz:e range and charaderlatlcs to be determined by R&T. 
7. Density end Specific Gravity based on pretmted AW•101 solullons ·o1 same molarity. 00911 not Include weight percent sol~s. 

24590 - G04B·F00019 Rev 4 (1/17/2006) 
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24590-PTF-3 PS-
Forced ClrculaUon Ve 

MEW-T0001, Rev. 2 
Evaporator System ~um 

· PLANT ITEM No. • eBOC!;S~ DAIA S~EET; E~l2QC1l!U li.llto,PTF-"1:P,EVAP-OCl!OIA 

Pr~~: IRPP•n,,. ,s- ll"H" --- •24HO 10- lwatleFNd 
N- ,_ ,3-C:-.NII. • --· ,,o ·-·- 12• 11T-GDIIIMIICII, ~. 0 

--'"-"Prnlln ! 
Coaftl'IW ... -.. ,_....,."" 

. UTIIJTl!I DATA . , ..... ,_, 
l'F ~ --- la .. p-· ••a • ,__ 

100 ..;_..__ 

- "' 
FNd 1"110 ~-

Mlnhl1,,n Na MIDIIUIIINa eoiw•• Ovlltwdl ~ ~Na .......... Iii. Conte nee 
INOleM'I INalil 141 - 14\ 

rROCEUDATA 
.. 

IJnll --·· Uquld Allw ll'IDlt 41 11.nw 11,000 27,IIOO 71»D(Nall7J NfA 14.IOO,..., M.2DO 11,:,00-13) IC,:1! IO 

V•parl'IOw "-""' H//1, ,.,. ,-A . . 14,IDO "'" NIA ""' ""' Noncolldllllalllll flow ... lllr NfA NIA "'" . .41.1' ,.,., Nu. H/A NIJ 

INDlell .,, ,, 11 IZZ ,,, u, 11 77 11: -- U . • I NfA 0 o.z I •· 
~ 111,,lfr" 17J JI.I 74.0 D.11031 II.I 13.• .... 1'. s--~-- ~ •• 1-2,1 --a 1 1.0• 1.07 1.21 
vi-- ~ ,u 11.I u 0.01 0,7 II.I 11., • 
8ptdlo H• at an,,.._.,. o.n u, o.• 0.AI I 0.11 o ... o.• ,,_ 9,.u-11•f 11.311 UD 0.39 O.OI O,S1 D.353. o . .-. IU 

.• 

r-OP• D •--,c ,.. Fftd .. 
MlrwnllfflNI Mltellnulll Na ~ ~- ~- eanc.nira .. 

-
UQllid flow (Noll e) 11..lhr . 13,000 . 21,100 t,•IOt ...... tO) 11.IOO tt,IOD l780(NOle 11) 
Vf/(10/:Flvw ai.itr NIA· WA NIA NIA NIA . NIA 

ffa,CCINlanut,lu "°"' lb.,lhr NIA NIA NIA NIA NIA NIA . 
T- .... -,,. 1·, . 11 n 1.U 11 . 11. IZZ 
Na-·- 0.7' 1.11 I D,71 :t.ll • - ,_,7t ,~nn -- ••-• 1•.D : ~- .. 1• ..• ,.. _ _. 

,,_1Hcle121 I IO I.OI 1..11 1.04 11 U!I 
Hlftlt_,, lcP 1 .. ,,__. I.I IU 11 u 
-.1:HIII lllMlllffl'r 0.,. . o.11 O.IIB OM 0.1 I.II . 

·lbalnal :ollur.ll'f un o--• D.311 o.a,, D~ - ' _., 
1. MDhwn 1ttnperllls• 111d """"of~ ltllW IIAIIY• '"· ~ ~IO"V'\ ~.,. • .&. ,i!I Z. Tempar.iin 111d innureohleltn 1uppy. .p k,; :(., 
I . Otlele. . . . 'o r-«-•-1~ 
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24590-PTF-3PS-MEW·T0001, 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-000098 
24590-PTF-MV-TLP-PMP-OO()p5A 
24590-PTF;-MV-TLP-PMP-000058 

Project: RPP-WTP 
Project No: 24590 Description: Treated LAW SBS Condensate Receipt Vessels and Pumps 
Site: Hanford 

BulldinQ No.: 10 Associated Drawing: 24590-PTF-M5-V1 TT-00005 

SUMMARY DATA Units Minimum Nominal Maximum 

Batch Volume Gal N/A 80,000 NIA 
Transfer Rate aom 10 13 38 
Receipt Rate gpm N/A 1-75 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 pslg -0.22 -0.14 0 

Solids Content wt% 0.30 0.34 0.41 

2459D-G04B-F00019 Rev 4 (1/17/2006) 
Page D-8 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
·Forced Circulation Vacuum Evaporator System 

PROCESS DATA SHEET: SYSTEM TLP 
Project: RPP-WTP 
Proiect No: 24590 
Site: Hanford 

Building No.: 10 

SUMMARY DATA Units. 

Treated LAW (TXP14) 

Transfer Rate gpm 

Fluid Temperature OF 

Specific Gravity NIA 

Viscosity cP 

LAW SBS Condensate {RLD21) 

Batch Volume Gal 

Transfer Rate gpm 

Receipt Rate gpm 

Fluid Temperature OF 

Specific Gravity NIA 
Viscosity cP 
ThermalConduciivity BTU/(hr-rt-°F) 

Treated LAW Concentrate (TLP02) 

Transfer Rate gpm 

Fluid Temperature OF 

Specific Gravity N/A 

Viscosity cP 

Vapor Pressure torr 

Thermal Conductivity BTU/(hr-ft-°F) 

2459o-G04B-F00019 Rev 4 (1/17/2006) 

Description: Treated LAW Evaporation- Sygtem TLP 

Associated Drawino: 24590-PTF-M5-V1 TT-00005 

Minimum Nominal 

11 .4 14.3 

59 77 

1.15 1.20 

2.0 3.3 

N/A 80,000 

10 13 

NIA 175 

68 113 

1.02 1.02 
1 1 

NIA 0.372 

5.6 9.2 

77 122 

1.33 1.40 

12.8 12.8 

55 67 

N/A · 0.397 

Maximum 

17.9 

113 

1.22 

4.0 

NIA 

38 

N/A 

167 

1.02 

1 
NIA 

13.7 

150 

1.57 

30.0 

77 
0.399 · 
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24590·PTF-3PS-MEW-TOOD1, Raw. 2 
Forced Circulation Vacuum Evaporator System 

APPENDIXE 

Quality Level and Seismic Category for 
Evaporator Equipment 

24590-G048-F00019 Rev 4 (1/17/2006) 
Page E-1 

Ref: 24 590--WTP-3DP-G04B-00049 



24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

f~~i~y,~l'~;-:'[Jt~~jI1i:r~f:~}ill:2~~f1}~1IT~7·: -~~:J.~LJ~·t=~i; .~~~1.: _;:~:~:-~~ ;~ ::~ ~ ~z~~I ·:~~=,:~~ .l·: 
FEP Separator Vessels FEP-SEN)OOOlA/B QL-1 SC-I 

• Demister Pads Pad Materials CM SC-Il 

• Upper Demister Pad Structural supports CM SC-Il 
SuPPoI1S 
Lower Demister Pad - "'·:i: • Structural supports QL-l SC-Il 
Smmorts 

• Internal Piping/Misc. Bubble trays, spray rings, dip legs, etc. QL-l sc-n 
TLP Separator Vessel TI..P-SEP-0000 I QL-1* SC-I* 

• Demister Pads Pad Materials CM SC-Il 

• Upper Demister Pad Structural supports CM SC-Il 
Smmorts 

• Lower Demister Pad ' 
SUDDOrts 

Structural supports QL-2 SC-Il I 

Internal Piping/Misc. Bubble trays, spray rings, dip legs, etc. QL-2 SC-Il 
I • 

FEP-RBLR-OOOOIA/B QL-1 SC-I 
Reboilen 

TLP-RBLR-0000 I QL-1* SC-I* 

Recirculation Pumps, Motors, 
FEP-PMP-00009A/B, FEP-MTR.-00009A/B QL-1 SC-I 

Speed Adjustable Drives, and TLP-PMP-00001, TLP-MTR-00001 QL-1* SC-I* 

Seal Barrier Syste~ FEP-ASD-00009.A/B, TLP-ASD-00001, and Pump CM sc-m Seal Barrier Svstems 
Feed Pumps, Motors, and TLP-PMP-00005A/B, TLP-MTR.-00005A/B, TLP-

CM ·sc-m Speed Adjustable Drives ASD-00005A/B 
Concentrate Pumps. Moton, TI..P-PMP-00011.A/B, TLP-MTR-0001 IA/B, TLP-

CM SC-ill and Speed AdtustabJe Drives ASD-0001 lA/B 
Piping from t1J:C top section of the FEP Evaporator 
separator vessels to the 56' Elev. floor (ceiling of QL-1 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-1* SC-I* 
black cell). 
Piping from 56' Elev. floor to the FEP Evaporator 

QL-1 SC-I* Out-Cell Separator Vessel primary condenser in C3 room 
Offgas Pipework Piping from 56' Elev. floor to the TLP Evaporator 

QL-1* SC-I* mimsnv condenser in C3 room. 
FEP-COND-0000 lA/B 
FEP-COND-00002A/B 

QL-1 SC-I* FEP-COND--00003.A/B 
FEP-EJCfR.-00040, -00041 , -00042,and -00043 
TLP-COND--00001 
TLP-COND--00002 

QL-1* SC-I* Ti.P-COND-00003 
TLP-EJcrR-000064 and -00067 
FEP-VSL-00005 CM SC-ill 

Condensate Collection Vessels 
TLP-VSL-00002 CM SC-ID 
FEP-PMP-00006A/B, FEP-MTR-00006A/B, FEP-

CM SC-ID Condensate Pumps, Motors, ASD-00006A/B 
and Speed Adjustable Drives TLP-PMP-00002A/B, TLP-MTR-00002A/B, FEP-

CM sc-m ASD-00002A/B 

Antlfoam Vessel AFR-TK-00001 CM SC-IV 

Antifoam Pumps AFR-PMP-00006, -00007, and -00008 CM SC-IV 

24590-GD4S-F00019 Rev 4 (1/17/2006) 
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Steam Conditioning Skids 

Reboller Steam Condensate 
Transfer Stations 

2459D•PTF·3PS-MEW•T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

FEP Steam Conditioning Skids CM sc-m 
TLP Steam Conditionini Skid CM SC-ID 
FEP-VSL-00021. FEP-PMP-OOOIOA/B CM sc-m FEP-VSL-00022. FEP-PMP-0001 IA/B 
TLP-VSL-00047 TI.P-PMP-00012A/B CM sc-m 

*These quality level and seismic category designations arc higher than those required for safety as deemed 
ne~ 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 AS'JM 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 [Le weld, design). Tllese designations meet NQA-1 (QL) requirements and are not 
necessarily reflected in tlaeir associated Buyer's P&IDs. 

2459o-G04B-F00019 Rev 4 (1/17/2006) 
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2459D-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

APPENDIXF 

SEPARATOR VESSEL SKID SUPPORT LAYOUT 

2459o-G04B-F00019 Rev 4 (1/17/2006) 
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· 24590-PTF-JPS-MEW-TOO0l, Rev. 2 
Forced Clrculatfon Vacuum Evaporator System 

! ------·-·-·-·-·-·-·-~ ·-·-·-~----·-·-·-·-·-·-·-·-·-·-· -~-~--------·-·-· 

18 fN 

lOtt-f 
I 
i 
j 

24590-G04B-F00019 Rev 4 (1/17/2006) 

19FT 

~ 
~ 

SECTION A 

Ref: 2•590-WTP-3DP-G048-00049 

VENDOR ESION 

I ½IN 

SEUER 

l ½IN 

ELEV O FTO IN I 

12 IN AX BUYER 

Page F-3 



24590-PTF-3PS-MEW•T0001, Rev. 2 
Forced Cra,lation Vacuum Evaporator System 

APPENDIXG 

H.OT CELL REMOTE IMP ACT WRENCH 
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24590·PTf-3PS-MEVV-T0001, Rev. 2 
Forced Crallation Vacuum Evaporator System 

APPENDIX I 

FEP EVAPORATOR EQUIPMENT SKIDS 
LOCATION AND LAYOUT SKETCHES 
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Location of2"-150# R.F FLO inlet nozzle 
on Roth Vessel FEP-VSL-00021 for DSH drain 
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Location of 2"-150# R.F FLG inlet nozzle 
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Sketch L-6 
Location of2"-150# R.F FLG inlet nozzle 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
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Non-Destructive Examination (NDE) ofFabrl~ated Plp·e Welds 

ASME B31.3 Process P~plng 
.. Normal Norin91 I 

CaLD FlnldSentce Fhtld Service C•~.M Cat.M Cat,M 

Less tbaa Class 1500 Blad(Cells Dual Containment Plpe All Others 
Type ofW':1d I 

Clan 1500 andGruter 
I Inner Pipe Jaekel I 

l00¾VT 100% vr 100%VT to'oo/'. 100 "· 100% VT 
lOO¾VT Girth and Miter Welm Vf}JcRT VT&RT S¾RT S¾llT 10,0¾RT 20%PT/MT 

(1) CI) (3) .. 
Branch Connection Welds 
and Fillet Welds 1ncludlni: I 100% vr . 
Socket and Attachment 100%VT l00%Vf 100 '¾, VT 

109% 100¾ 
lOO¾VT 20%PT/MT 

Welds 'for Branch PT!ftrr PT/MT 

Reinforcement and (2) (2) 

Supp_ort Welds 

NOTES: I 

I 

1. The radiographic acceptance criteria for normal Jluid service applfes except that incon'lplcte penetration and w,dcrcut are not permitted. 
2, The pcnctnnt and magnetic particle test acceptance criteria shall be in accordance with B3 l .3 para. 344.4, except that no cracks in pennitted. 
3. AS% random in-process examination shall be performed in lieu of RT in aceordance;with AS.MB BJJ.J, Para. 341.4.1 & 344.7. 
4. Bh,ck celb Include Rm. No's. P-102. 104, 106, 108, 109, 11 l, ll2, U3, 114 & 116 in:thc PT Building and Rm. No's. H-B005A, B032, B014, B02I, 

B0005, B00SA, BOIS, R-302 & H-308 in rhe HLW Building. 
I 

' 
LEGEND: 

I 

RT - Radiographic Examination, PT/Ml' -Liquid Penctnnt or Magnedo Particle ~tion, vr - Visual Eumfnat!on 

Page 0 · 2 
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APPENDIX P 

FEP / TLP Lnrgc Bore Reb_oilcr Connector Lo.ad~ 

I : •• ,t •. . ::! System Foret Moment 
-~: .. : .. · .·. Axlal JlesultantShelf Torsion Rauhanl Bendno . . .... ' .• lbf lbf It~ fl.lbf 

24-lnch 

AREA 17S TLP 6'00 .15-400 . 4300 33900 
AREA 170 TLP 11600 13900 31400 24000 
AREA 26S· FEP 2100 8200 17100 30800 
AREA 260 FEP 14800 9900 19100 29300 
AREA 27S FEP · -2100 8200 17100 30800 
AREA.._270 FEP 14600 990D 19100 . 29300 

1&-lnch 

AREA 17ST TLP 7600 3700 . 9000 6900 
AREA..26ST . .FEP. - .67D0. 4.900 . .. . 4600. 1j000 
AREA_27ST FEP 6700 ~ 41900 4600 · 11000 

S - Suction · D - DiJC.ktrgc · ST - Stc:om · 

s 

• The lcr.id> displayed in the tiblc above arc tlldl fro~ unchcc~cd / prcl~iy ~lcuJations. Loads 
occur at huh interface as shown in figw-: above: : · · · · 

P-4 
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24590--PTF-3PS-MEW-T0001, Rev. 2 

Forced Circulation Vacuum Evaporator Systems 

. . 
Manufacturers Standard Coating Data Sheet. 

The SELLER proposes the following Manufacturers Standard {Mfg. Std.) or alternate coating system th;at is • 
suitable for the _exposure conditions of steel items and cquipxncot in radiation and uon•radiation areas. 

1. EquipmentDescrlptkm: ' .;..· ----'--------'--------------A. TagNmnber __ ;.,_ _______________________ _ 

B. Part(s) i.e. ~ abd1, cbmmcls, lup, etc.• 
c:Dcsiga/Opcmting Trmpcratmea, dcsipte °For °C .... - ...... -...... °F . °C. 
D.DoesEquipmmtR.eccive~out(Ye&'No), Temperature °F °C 
E. Insulatcd/Unmsulatcd 
F. Fireproofing (Yes/No) 
G. Cm:bon Steel {CS), Stainl~ Steel (SS), otpt.r(List) 

2, Seller:-----------------------------
3. SUrfac:e Preparation: SSPG No/Profile 

4. Coating System-Dellgnatlon:· (Code) 
Fll"StCoat 'IbirdCoat 

A. TypeofCoatina--•-•-··-------
B-. Coating Mfg.JN0.•• ··-•-·---'--"--'-----_,__~~-
c. Dry Film Tbickncss . 

(Mm/Max hi mils)/(µm) - --.,.-----
D. Wct/Fihn Thiclcncss 
. (Min/Max in mils)/(µm) 

E. Curing Metbod .. :.--·--···-------
F. ColCI' ............. _ ........ - ......... ______ _ 
G.-DrytoRecaat.--·--"·-------
ILPotLife .... _.:_ ....... _ ..... ~..._ ___ ......... __ 

. L. 1birmcr / % . : .. ~ .. ·-··-·-·~~.------"----
5; Total DJ'! of'S)iltem: (Mils/µm)(Min/Max).-.;.., •• - .... ----'-' _ __.Mi_m..,., ..... · /Max, 
6. Material Stora~: Tcmpcatur'C Requ:imnents (Min/Max) / 

7. Sh.elf'Iµ'e: ~-~ ........... ~-· ...... -····-·" .. -···-·~-----·······••·-••· .. •·•• .. · .. -··••M•-···~-· ... ·······------·-M=anths-
8. Appllcatlon EDYironmental Limits: . . 

A. Tcmpcn.ture Ambient and Surface (Mm/Max) ..... __ I I 
B. Husnidity (Min/Max) ........ -.-~ ....... _ .. _.,:_··-··--····· .. -·.-· ................................ ~ .... ___ __,_/ ---

. C. Dew Point ~°F above sur1ace ~· (Yes/No) ..... .: ............ -·-·· .. ·-·-··-.................. _. ______ _ 

9, . Protectio11 of•~ that will be inaccaslble after equipment Jnstallation (mch as IUldenlde of . 
hue plates, baterior of mis,~ or equipment ~ousblg1) . . 

IO. Rust Preventative for machined faces: (-~g./No.) ______ _ 

· 11. Quantity of toudHrp coatm, iupplled: __ · -'--. - ·-------....
. 12. A.ddttional information: (attach txtI1l page as necessary) 

• Use additional copjes of this form for each part descnbed in 1 above that requires a different coating system. · A 
completed copy of this data sheet sbal1 be submitted to CONTRACTOR/BUYER. with the initial vendor data . 
submittal. . · . : ·· . . · . . · 

••. Include manufacn.trcrs technical data sheets and MSDS' for each proposed coating, pr.ea:rvativc & solvent . 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

T.l Recirculation Pump Remote Connector Design Inputs 

Design ! nput #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-01142503-A for power and signal. Also 
sec 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 pwnp 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. Sec sketches# S-01249904-F, # S-00122805-A, # S-00119705-B, and S-111610-04-D 
provided in this section. The Staubli Fluids Connector shall use Keying #35 for for the seal water and 
grease cODI1Dection. 

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. 

2459o-G04B-F00019 Rev 4 (1/17/2006) 
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• ID Mechanical connector is 316L stainless steel with ethylene propylene soft 0-ring seals . 
> .... 
ID Ill 

er. in .... 
..- 0 o .... 
0 Cl! 1f'rn©00000@&11. (;:[B£ 'ii'l\DlM§@ Oi5 
I-;" 0. 

~~ . • Working temp~rature -zs·c + 1so·c (-4°F up to 302°F) 
::!:E 

Socket valving unvatved ch s • 
Q. (.) 

Pug valving unvalve~ (stratght through bore} (') Cl! • •> l!:c Seals lubrication STAIJBU G O lubricant (validated for use In nuclear a..g ·• 
0~ environment by E.D.F} 
CD :, 
II) (.) 

Plug weight 0.550 t<,f(1.25 Lb) ..,. .!:: . . 
NC) 

'C • ~ weight 1,800Kg (3.97 Lb) fl ... 
0 • Dust cap weight 0-.300 Kg (0.86 .Lb) LL. 

• Connection strength BON (witi,out pressure). 

• Disconnection strength 90N (without pressure) 

• ldentilication Manufact\l'ar's.name, part.number and week and year of 
manufacturing engraved on male and fem~ connectors 

• Packaging Single unit In sealed plastic bag. 

IJ' 
N 011 611 04 Female connector . 
N 0·11 612 04 Male connector 
N 001 130 OS Male connector dust ca 
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T.2 Reboi1er Grayloc Backlog Plate 

Design Input: It is acceptable design that the Grayloc backing plates for the 24"diameter process inlet 
of the reboilers FEP-RBLR-OO0OlA/lB and TLP-RBLR-00001 can be installed after rcboiler has after 
rcboiler 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 tmiform 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 detennined to be acceptable. 

Allowable Uniform Floor Loading Directly Under Skid Footprint 

Equipment Location Weight Skid Foot Print Uniform Load 
(Operating + Floor Area (Opentlng) 

Skid) (fr) Qbs/ft2) 
(lbs) 

FEP-SEP-OO00lA 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 : J0.,.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 l 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") 

Note: Uniform load bs/ft' = Total (I ) u· ment Wei ht bs / Foot Print Area rft2 Eq tp g (1 ) ( ) 

Page T-15 
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T.4 Snrface Finish for Equipment in the Hot Cell 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Cirailation Vacuum Evaporator System 

Design Input #1: A surface finish of 125 micro-inches is required for non-rotating parts such as 
reboile:r, 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 Pamp 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 TI.P-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-POlT-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 infonnation. 
BNI will use Set Route and Intools for wiring information. For the 60"/o 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 shal] provide the following I&C information at 60% 
design: 

1) An Instrwnent 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 infonnation as is available, 
including tag numbers, calibration range, instrument range and specific process parameters, etc. 

3) Logic diagrams which complement the system description. 
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T .8 Off-gas piping Condenser Intra-Skid Piping 

24590-PTF-3PS--MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

Design Input: No insulation is required for off-gas piping and condenser intra-skid piping. These pipes 
arc 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 arc 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-incbes 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 spmy nozzles. 
These external rings shall be connected together to provide an accessible connection at approximately 
48 • -0" plant elevation. 

T.10 FEP Condensate vessel 

Design Input: Seller shall provide a separate FEP condensate vessel support ring plate to interface 
properly with floor embeds. Toe 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 siz.c changes. However, the flow resistance 
due to flow restriction orifice, backpressurc control valve, discharge spray nozzle bas not incorporated 
into the bounding values because they are to be siz.ed 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 (ILP-SEP-00001) and from 
pumps FEP-PMP-00006A/B, F ANP shall also add a flow resistance of 5 psi due to Millipore filter in the 
calculation. For discharge line from TLP-PMP-OOO0SA/B to sampler, Seller shall also include sample 
delivery pressure of 5 psig. 
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24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

T.12 Egulval~ Lengths for Roth Transfer Station Pnmp 

The equivalent length is provided in the table below; 

Deacription From To -Bounding l!alues{ft) 
. .L AEL 

FEPASKID9A 2200 60 
. FEP A SKID 9A 600 80 
FBPBSKID9B 2000 60 
FEPBSKID9A 700 80 · 

720 60 . 
1130 100 

T.13 Standard ~ck-Off'Plak 

Design Input Buyer will provide Seller 2" and 4" PUREX nozzle with square standard kick-off plate 
per drawing 2459():. \VTP-M61-P23T-00040 for FEP/I'LP reboilers. 
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APPENDIXV 

FEP/TLP EVAPORATOR SYSTEM COMPOSITE ANALYSES 

24590-G04B-F00019 Rev 4 (1/17/2006) 
PageV-1 ·I 

Ref: 24590-WTP-3DP-G04B-00049 



24590-PTF-3PS-MEW-T0D01, Rev. 2. 
Forced Circulation Vacuum Evaporator System 

Vt. Seller shall perform a coupled dynamic analysis of each evaporator system (using stick modeJs 
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. AU 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. 

VS. See attachment #S for FEP/fLP recirculation pump frame conceptual designs. Setler is 
responsible for qualifying all support structures above Jt-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. 

VS.I Top of concrete fiUed steel frame elevation will be 1 '-4" 

VS.2 Concrete filJed 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 
rcboiler 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. 

VS.4 Seller shall qualify structural steel between l '-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 wiJI 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. 

24590-G04B·F00019 Rev4 (1/17/2006) 
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VS.6 Seller shall qualify all plates, structural steel, dowel pins, the bolting interface, and all 
weld joint designs. 

VS.7 Initial assumption, there are two bolts per plate. Bolts shall be 11/4" - 8 ACME- 2G. 
Stud material shall be ASTM AS64 Type 630 condition HUSO and Nut material shall be 
ASTM A194 Grade GR~. Seller ls to determine quantity and configuratioa for studs. Stud 
location shall be subriiitted to Buyer for review and permission to proceed. Note: Tightening 
torque from impact wrench is 400 ft-lbs ± 25°1.. Loosening torque from impact wrench is 700 
ft-lbs± 25%. Tightening and loosening torques are not adjustable, or variable over time. 

VS.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 oftbe 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 1ball perform detailed Finite Element i\nalysls uncoupled dynamic analysis using 
revised ISRS curves (provided in this appendix) of individual SC-I/SC-II vessel/equipment 
(including recirculation pumps) of each evaporator system. Internal components, supports, and 
plplng systems shall be analyzed the same as the parent vesseVequipment. 

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, nol.Zle loads, Graylodoads, 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-1/SC-Il 
components. Seller shall use the "S<:;-1/Il Seismic Analysis Qualification and FEA Report Check 
List" provided in attachment #6 to document required data in their reports. 

VS. 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) 

• RGM ISRS Figures 37, 38, 67, 68, and 24E for separator vessel (FEP-SEP
OOO0lA/B &TLP-SEP-00001) 

• RGM ISRS Figures 37, 38, and 121 for FEP condenser skids (FEP-SKID
OOO0lA/B) 

• RGM ISRS Figures 37, 38, 40, 41, and 115 for 11..P condenser skid (TLP-SKID-
00001) 

• RGM ISRS Figures 21E, 22E, and 24E for rebollers (FEP-RBL-OOO0lA/B & TLP
RBLR-00001 ). H the equipment support is not rigid, it shall be simulated or 
duplicated in the equipment seismic ana)ysis model. 

• RGM ISRS Figures 21E, 22E, and 24E for recirculation pumps (FEP-PMP-
00009A/B & TLP-PMP-00001 ). If the equipment support is not rigi~ it sbaU 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. BNl TLP Coupled Structural Analysis Draft Report (See Attachment #2) 

V8d. FEP/fLP 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 V esseJ Design and Fabrication 
Specification, 24590-WTP-JPS-MVOO-TOOOI. The thermal reduction factor found in 
24S90-WTP-3PS-MVOO-T0001, Section 3.7.4, shall not be applied. The nozzle load for 
separator vessel off gas outlet noDle (N04), discharge nozzle (Nl 0) and inlet aozzle (Nl 1) 
shall be per Seller's design & qualification using the results of the coupled FEA. Nozzle 
loads for sepantor vessel hobblers (NOi, N02, N03, NOS, 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 #14. 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-JPS-MVOO-TOOOl. The thermal reduction factor found in 
24590-WTP-3PS-MVOO-T0001, Section 3.7.4, shall not be applied. The primary condenser 
offgu inlet nozzle (NOl) shall be per SeUer's design and qualification using the results of 
the coupled FEA. 

V8g. Nozzle loading for reboiler vessels (FEP-RBLR-OOOOlA/1B and fiP-RBLR-00001) 
shall be based on nozzle design loads for non-black cell vessels provided in Table 4 and 
Table S (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 Deslgo 
and Fabrication Specification, 24S90-Wl'P-3PS-MVOO-T0001. The thermal reduction 
factor found in 24590-WTP-3PS-MVOO-T0001, Section 3.7.4, shall not be applied. The 
reboiler proceu inlet nozzle (NOl) and outlet nozzle (N02) shall be per Seller's design and 
quallfication using the results of the coupled FEA. 

V8b. Nozzle loads for recin:ulation 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-000OlA, 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

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. Tbe 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-00001B 

a. The relative floor movement at location Row J/Column 10.5 at elevation 0' to 
location Row J/Colnmn 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.S 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/IT.,P recirculation pump frame conceptual design (See attachment #S). 
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ATIACHMENT#l 

Revised ISRS Curves 
(Ref. CCN 128490 and CCN· 138088) 
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RPP-WTP Pretreatment Faclllty ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
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S_PTWW037.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale 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 

Oamplna 0.50% Damphta 2% 
Freq. Accel. Frea. Accel. 
0.1098 0.0314 0.1098 0.0288 
0.115 0.0359 0.115 0.0331 

0.1204 0.041 0.1204 0.0383 
0.1262 0.046 0.1262 0.0427 
0.1322 0.0489 0.1322 0.0443 
0.1385 0.0518 0.1385 0.0463 
0.1451 0.0518 0.1451 0.0463 
0.152 0.0518 0.152 0.0463 

0.1592 0.0518 0.1592 0.0463 
0.1668 0.0518 0.1668 0.0463 
0.1748 0.0518 0.1748 0.0463 
0.1631 0.0518 0.1831 0.0463 
0.1918 0.0521 0.1918 0.0505 
0.2009 0.0569 0.2009 0.0549 
0.2105 0.0708 0.2105 0.0601 
0.2205 0.091 0.2205 0.0714 

0.231 0.1079 0.231 0.0908 
0.242 0.1195 0.242 0.0993 

0.2535 0.1204 0.2535 0.0993 
0.2656 0.1204 0.2656 0.0993 
0.2783 0.1255 0.2783 0.1097 
0.2915 0.1424 0.2915 0.1248 
0.3054 0.1424 0.3054 0.1248 
0.3199 0.1424 0.3199 0.1248 
0.3352 0.1711 0.3352 0.1346 
0.3511 0.2174 0.3511 0.1631 
0.3678 0.2401 0.3678 0.1757 

DamDlna 
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 

3% Damping 
Accel. Freq. 

0.0276 0.1098 
0.0315 0.115 
0.0367 0.1204 
0.0408 0.1262 
0.0422 0.1322 
0.0431 0.1385 
0.0431 0.1451 
0.0431 0.152 
0.0431 0.1592 
0.0431 0.1668 
0.0431 0.1748 
0.0454 0.1831 
0.0495 0.1918 
0.0536 0.2009 
0.0587 0.2105 
0.0643 0.2205 
0.0614 0.231 
0.0884 0.242 
0.0884 0.2535 
0.0923 0.2656 
0.1008 0.2783 
0.1148 0.2915 
0.1152 0.3054 
0.1152 0.3199 
0.1186 0.3352 
0.137 0.3511 

0.1532 0.3678 

4o/. Damping 5% 
Accel. Frea. Accel. 

0.0268 0.1098 0.0261 
0.0301 0.115 0.029 
0.0353 0.1204 0.034 
0.0389 0.1262 0.0373 
0.0403 0.1322 0.0386 
0.0403 0.1385 0.0386 
0.0403 0.1451 0.0386 
0.0403 0.152 0.0366 
0.0403 0.1592 0.0386 
0.0403 0.1668 0.0384 
0.0409 0.1748 0.0404 
0.0447 0.1831 0.044 
0.0485 0.1918 0.0476 
0.0525 0.2009 0.0514 
0.0574 0.2105 0.0562 
0.0624 0.2205 0.061 
0.0735 0.231 0.0672 
0.0793 0.242 0.0716 
0.0797 0.2535 0.0755 

0.088 0.2656 0.084 
0.095 0.2783 0.0907 
0.106 0.2915 0.0962 

0.1069 0.3054 0.0996 
0.1069 0.3199 0.0996 
0.1069 0.3352 0.0996 
0.1169 0.3511 0.1078 
0.1396 0.3678 0.1277 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
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Damping 7% 
Frea. Accel. 
0.1098 .0.0248 

0.115 0.0275 
0.1204 0.0316 
0.1262 0.0344 
0.1322 0.0358 
0.1385 . 0.0358 
0.1451 0.0356 

0.152 0.0356 
0.1592 0.0356 
0.1668 0.0362 
0.1746 0.0394 
0.1831 0.0426 
0.1918 0.0458 
0.2009 0.0497 
0.2105 0.054 
0;2205 0.0586 

0.231 0.0631 
0.242 0.0666 

0.2535 0.0695 
0.2656 0.0769 
0.2783 0.0836 
0.2915 0.0888 
0.3054 0.091 
0.3199 0.091 
0.3352 0.091 
0.3511 0.0932 
0.3678 0.108 

Damping 1091. 
Freq. Accel. 
0.1098 0.0232 

0.115 0.0254 
0.1204 0.0288 
0.1262 0.0312 
0.1322 0.0321 
0.1385 0.0321 
0.1451 0.0321 
0.152 0.0321 

0.1592 0.0324 
0.1668 0.0351 
0.1746 0.0379 
0.1831 0.0405 
0.1918 0.0437 
0.2009 0.0474 
0.2105 0.0517 
0.2205 0.0558 

0.231 0.0594 
0.242 0.062 

0.2535 0.0658 
. 0.2656 0.0687 
0.2783 0.0755 
0.2915 0.0813 
0.3054 0.0842 
0.3199 0.0847 
0.3352 0.0847 
0.3511 0.0847 
0.3678 0.0887 

S_PTWW037.grf 

Page V-7 



0.3853 0.2401 0.3853 0.1802 0.3853 0.1621 0.3853 
0.4037 0.2401 0.4037 0.1853 0.4037 0.165 0.4037 
0.4229 0.2401 0.4229 0.1853 0.4229 0.165 0.4229 
0.4431 0.2697 0.4431 0.1872 0.4431 0.1712 0.4431 
0.4642 0.2697 0.4642 0.1964 0.4642 0.1791 0.4642 
0.4863 0.2697 0.4863 0.2048 0.4863 0.1795 0.4863 
0.5094 0.3933 0.5094 0.2804 0.5094 0.2338 0.5094 
0.5337 0.498 0.5337 0.3467 0.5337 0.2831 0.5337 
0.5591 0.498 0.5591 0.3467 0.5591 0.2831 0.5591 
0.5857 0.498 0.5857 0.3467 0.5857 0.2831 0.5857 
0.6136 0.498 0.6136 0.3467 0.6136 0.2856 0.6136 
0.6428 0.5114 0.6428 0.3731 0.6428 0.3181 0.6428 
0.6734 0.5114 0.6734 0.3731 0.6734 0.3249 0.6734 
0.7055 0.5114 0.7055 0.3731 0.7055 0.3249 0.7055 
0.7391 0.5114 0.7391 0.3731 0.7391 0.3249 0.7391 
0.7743 0.528 0.7743 0.3894 0.7743 0.3374 0.7743 
0.8111 0.5842 0.8111 0.3894 0.8111 0.3513 0.8111 
0.8497 0.5842 0.8497 0.4479 0.8497 0.4022 0.8497 
0.8902 0.5842 0.8902 0.4479 0.6902 0.4022 0.8902 
0.9326 0.8989 0.9326 0.6071 0.9326 0.5073 0.9326 

0.977 0.8989 0.977 0.6071 0.977 0.5073 0.977 
1.0235 0.8989 1.0235 0.6071 1.0235 0.5073 1.0235 
1.0723 0.8989 1.0723 0.6169 1.0723 0.5578 1.0723 
1.1233 1.1502 1.1233 0.6991 1.1233 0.614 1.1233 
1.1768 1.1502 . 1.1768 0.7013 1.1768 0.6178 1.1768 
1.2328 1.1502 1 .. 2326 0.7596 1.2328 0.6754 1.2328 
1.2916 1.4068 1.2916 0.9098 1.2916 0.7736 1.2916 

1.353 1.4068 1.353 0.9837 1.353 0.8352 1.353 
1.4175 1.4068 1.4175 0.9837 1.4175 0.8352 1.4175 
1.485 1.4068 1.485 0.9837 1.485 0.8352 1.485 

1.5557 1.4068 1.5557 0.9837 1.5557 0.8352 1.5557 
1.6298 1.6671 1.6298 1.0185 1.6298 0.8939 1.6298 
1.7074 1.6671 1.7074 1.0185 1.7074 0.9033 1.7074 
1:7887 2.06 1.7887 1.175 1.7887 1.1351 1.7887 
1.873B 2.06 1.8738 1.175 1.6738 1.1351 1.8738 
1.963 2.06 1.963 1.175 1.963 1.1351 1.963 

2.0565 2.06 2.0565 1.175 2.0565 1.1351 2.0565 
2.1544 2.06 2.1544 1.175 2.1544 1.1351 2.1544 

2.257 1.7633 2.257 1.175 2.257 1.1351 2.257 

0.1468 0.3853 
0.1482 0.4037 
0.1498 0.4229 
0.1571 0.-4431 
0.1638 0.4842 
0.1638 0.4863 
0.2006 0.5094 
0.2392 0.5337 
0.2392 0.5591 
0.2392 0.5857 
0.2598 0.6136 
0.2803 0.6428 

0.296 0.6734 
· 0.296 0.7055 
0.296 0.7391 

0.3002 0.7743 
0.3253 0.8111 

0.367 . 0.8497 
0.367 0.6902 

0.4398 0.9326 
0.4541 0.977 
0.4541 1.0235 

0.512 1.0723 
0.5663 1.1233 

0.574 1.1768 
0.6084 1.2328 
0.6645 1.2916 
0.7185 1.353 
0.7185 1.4175 
0.7185 1.485 

. 0.7621 1.5557 
0.8172 1.6298 
0.8484 1.7074 
0.9877 1.7887 
0.9877 1.8738 
0.9877 1.963 
0.9877 2.0585 
0.9877 2.1544 . 
0.9877 2.257 
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0.1334 0.3853 0.1123 
0.1342 0.4037 0.1165 
0.1383 0.4229 0.122 
0.1446 0.4431 0.1243 
0.1504 0.4642 0.128 
0.1504 0.4863 0.1397 
0.1758 0.5094 0.1597 
0.2125 0.5337 0.1765 
0.2173 0.5591 0.1897 
0.2173 0.5857 0.1897 
0.2393 0.6136 0.2082 
0.2522 0.6428 0.2127 
0.2724 ·0.6734 0.236 
0.2724 0.7055 0.236 
0.2724 0.7391 0.239 
0.2812 0.7743 0.2627 
0.3078 0.8111 0.2783 
0.3388 0.8497 0.2955 
0.3368 0.8902 0.2955 
0.3912 0.9326 0.3262 
0.4086 0.977 0.3405 
0.4086 1.0235 0.3559 
0.4768 1.0723 0.4199 
0.5238 1.1233 0.4629 
0.5383 1.1788 0.4888 
0.5615 1.2328 . 0.6147 
0.6073 1.2916 0.5502 
0.6331 1.353 0.5866 
0.6595 1.4175 0.6157 
0.6887 1.485 0.6451 
0.7323 1.5557 0.6811 

0.764 1.6298 0.7078 
0.8 1.7074 0.7196 

0.8836 1.7887 0.7359 
0.8836 1.8738 0.767 
0.8636 1.963 0.7893 
0.8836 2.0565 0.809 
0.9145 2.1544 0.8248 
0.9145 2.257 0.8248 

0.3853 0.0951 
0.4037 0.0995 
0.4229 0.1052 
0.4431 0.1052 
0.4642 0.1176 
0.4863 0.1335 
0.5094 0.1485 
0.5337 0.159 
0.5591 0.1607 
0.5857 0.1683 
0.6136 0.1768 
0.6428 0.1768 
0.6734 0.1983 
0.7055 0.2086 
0.7391 0.2174 
0.7743 0.2293 
0.8111 0.2431 
0.8497 0.2503 
0.8902 0.2503 
0.9326 0.2684 

0.977 0.2839 
1.0235 0.3074 
1.0723 0.3581 
1.1233 0.4004 
1.1768 0.4326 
1.2328 0.4624 
1.2916 0.4952 

1.353 0.5279 
1.4175 0.5573 

1.485 0.5868 
1.5557 0.6154 
1.6298 0.6397 
1.7074 0.8548 
1.7887 0.6657 
1.8738 0.691 

1.963 0.7111 
2.0565 0.7233 
2.1544 0.7233 

2.257 0.7233 
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2.3645 1.7905 2.3645 1.1812 2.3645 1.1351 
2.4771 1.7905 2.4771 1.2641 2.4771 1.1351 

2.595 1.7905 2.595 1.2669 2.595 1.1351 
2.7186 1.7905 2.7186 1.2669 2.7186 1.1351 

2.848 1.7905 2.848 1.2669 2.848 1.1351 
2.9636 1.7027 2.9836 1.2669 2.9836 1.1351 
3.1257 1.6996 3.1257 1,2669 3.1257 1.1351 
3.2745 1.6283 3.2745 1.2808 3.2745 1.2073 
3.4305 1.8505 3.4305 1.2808 3.4305 1.2545 
3.5938 2.0228 3.5938 1.2808 3.5938 1.2545 
3.7649 2.0228 3.7649 1.2808 3.7649 1.2545 
3.9442 2.0228 3.9442 1.2808 3.9442 1.2545 

4.132 2.0228 4.132 1.2808 4.132 1.2545 
4.3288 2.0228 4.3288 1.2808 4.3288 1.2545 
4.5349 2.0228 4.5349 1.3256 4.5349 1.2545 
4.7508 2.0228 4.7508 1.3256 4.7508 1.2545 

4.977 2.0228 4.977 1.3256 4.977 1.2365 
5.214 2.0228 5.214 1.3256 5.214 1.2365 

5.4623 1.9118 5.4823 1.3256 5.4623 1.2365 
5.7224 1.9118 5.7224 1.3256 5.7224 1.2365 
5.9948 1.8019 5.9948 1.1437 5.9948 1.1117 
6.2803 1.7825 6.2803 1.1158 6.2803 1.0505 
6.5793 1.7825 6.5793 1.0616 6.5793 0.9721 
6.8926 1.7825 6.8926 0.9948 6.8926 0.9254 
7.2208 1.7825 7.2208 0.9766 7.2208 0.8836 
7.5646 1.7825 7.5646 0.9553 7.5646 0.8653 
7.9248 1.7825 7.9248 0.9553 7.9248 0.8374 
8.3022 1.467 8.3022 0.9256 8.3022 0.7482 
8.6975 1.2634 8.6975 0.7906 8.6975 0.6976 
9.1116 1.1614 9.1116 0.734 9.1116 0.6851 
9.5455 0.9513 9.5455 0.6972 9.5455 0.8272 

10 0.9513 10 0.6972 10 0.6272 
10.4762 0.9513 10.4762 0.6972 10.4762 0.6272 
10.975 0.9513 10.975 0.6972 10.975 0.6272 

11 .4976 0.9513 11.4976 0.6972 11.4976 0.6272 · 
12.045 0.9476 12.045 0.6512 12.045 0.5986 

12.6186 0.9476 12.6186 0.57.57 12.8186 0.5238 
13.2194 0.7684 13.2194 0.5197 13.2194 0.4807 
13.6489 0.7664 13.6489 0.5197 13.6469 0.4807 

2.3645 0.9877 2.3845 0.9145 
2.4771 0.9877 2.4771 0.9145 

2.595 0.9877 2.595 0.9145 
2.7186 0.9877 2.7186 0.9145 

2.848 0 .9964 2.848 0.9535 
2.9838 0.9964 2.9836 0.9535 
3.1257 0.9964 3.12157 0.9535 
3.2745 1.0643 3.2745 0.9787 
3.4305 1.1266 3.4305 1.0213 
3.5938 1.1286 3.5938 1.0213 

. 3.7649 1.1266 3.7649 1.0213 
3.9442 1.1288 3.9442 1.0213 
4.132 1.1266 4.132 1.0213 

4.3288 1.1266 4.3288 1.0265 
4.5349 1.2184 4.5349 1.1271 
4.7508 1.2184 4.7508 1.1271 
4.977 1.2164 4.977 1.1271 
5.214 1.2184 5.214 1.1271 

5.4623 1.2184 5.4623 1.1271 
5.7224 1.2141 5.7224 1.103 
5.9948 1.0649 5.9948 1.0143 
6.2803 0.9963 . 6.2803 0.9528 
6.5793 0.9326 6.5793 0.8937 
6.8926 0.8781 6.8926 0.8395 
7.2208 0.8362 7.2208 0.7973 
7.5646 0.7978 7.5646 0.7657 
7.9248 0.7789 7.9248 0.7357 
8.3022 0.6811 8.3022 0.6451 
8.6975 0.6577 8.6975 0.6254 
9.1116 0.6468 .9.1116 0.6147 
9.5455 0.5869 9.5455 0.5603 

10 0.5869 10 0.5545 
10.4762 0.5869 10.4762 0.5545 
10.975 0.5869 10.975 0.5545 

11.4976 0.5869 11 .4976 0.5545 
12.045 0.559 12.045 0.529 

12.8186 0.4831 12.6186 0.4585 
13.2194 0.452 13.2194 0.4333 
13.8469 0.4508 13.6489 0.4275 
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2.3645 0.8248 
2.4771 0.8248 

2.595 0.8248 
2.7186 D.8512 

2.848 0.8827 
2.9836 0.8849 
3.1257 0.8649 
3.2745 0.885 
3.4305 0.9111 
3.5938 0.9346 
3.7649 0.9346 
3.9442 0.9409 
4.132 0.9409 

4.3288 0.9503 
4.5349 0.987 
4.7508 0.987 

4.977 0.987 
5.214 0.987 

5.4823 0.987 
5.7224 0.944 
5.9948 0.919 
6.2803 0.8733 
6.5793 0.8232 
6.8926 0.7757 
7.2208 0.7333 
7.5648 0.7059 
7.9248 0.6724 
8.3022 0.6114 
8.6975 0.5739 
9.1116 0.5644 
9.5455 0.5292 

10 0.5075 
10.4762 0.5075 

10.975 0.5075 
11 .4976 0.5075 

12.045 0.4872 
12.6186 0.4288 
13.2194 . 0.4097 
13.6489 0.3956 

2.3645 0.7233 
2.4771 0.7363 

2.595 0.7588 
2.7186 0.7851 

2.848 0.8066 
2.9836 0.B127 
3.1257 0.8201 
3.2745 0.8282 
3.4305 0.8401 
3.5938 0.8563 
3.7649 0.8595 
3.9442 0.8595 

4.132 0.8598 
4.3288 0.8598 
4.5349 0.8598 
4.7508 0.8598 

4.9TT Q.8598 
5.214 0.8574 

5.4823 0.8452 
5.7224 0.8044 
5.9948 0.8044 
6.2803 0.7753 
6.5793 0.7371 
6.8926 0.6988 
7.2208 0.6574 
7.5646 0.6333 
7.9248 0.6047 
8.3022 . 0.5606 
8.6975 0.5206 
9.1116 0.5109 
9.5455 0.4915 

10 0.4672 
10.4762 . 0.4672 
10.975 0.4672 

11.4976 0.4637 
12.045 0.4481 

12.6186 0.4166 
13.2194 0.3907 
13.8489 0.39 
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14.5083 0.7684 14.5083 0.5197 14.5083 0.4807 14.6083 
15.1991 0.6109 15.1991 0.462 15.1991 0.4357 15.1991 
15.9228 0.6109 15.9228 0.4312 15.9228 0.4068 15.9228 

16.681 0.6109 16.681 0.4312 16.681 0.4068 16.681 
17.4753 0.4963 17.4753 0.3971 17.4753 0.3731 17.4753 
18.3074 0.4963 18.3074 0.3731 18.3074 0.3666 18.3074 
19.1791 0.4963 19.1791 0.3752 19.1791 0.3878 19.1791 
20.0923 0.4216 20.0923 0.3752 20.0923 0.3878 20.0923 

21 .049 0.4216 21 .049 0.3752 21 .049 0.3678 21 .049 
22.0513 0.4216 22.0513 0.3757 22.0513 0.3701 22.0513 
23.1013 0.4216 23.1013 0.3757 23.1013 0.3701 23.1013 
24.2013 0.3898 24.2013 0.3757 24.2013 0.3701 24.2013 
25.3536 0.3898 25.3536 0.3757 25.3536 0.3701 25.3536 
26.5609 0.3896 26.5609 0.3757 26.5609 0.3701 26.5609 
27.8256 0.3898 27.6256 0.3593 27.8256 0.357 27.6256 
29.1505 0.3888 29.1505 0.3593 29.1505 0.357 29.1505 
30.5386 0.3898 . 30.5366 0.3564 30.5386 0.356 30.5386 
31 .9927 0.3896 31 .9927 0.3564 31 .9927 0.356 31 .9927 

33.516 0.3588 33.516 0.3564 33.516 0.356 33.516 
35.1119 0.3567 35.1119 0.3563 35.1119 0.356 35.1119 
36.7838 0.3557 36.7836 0.3556 36.7838 0.3555 36.7838 
38.5353 0.3551 38.5353 0.355 38.5353 0.3549 38.5353 
40.3702 0.3546 40.3702 0.3545 40.3702 0.3545 40.3702 
42.2924 0.3541 42.2924 0.3541 42.2924 0.3541 42.2924 
44.3062 0.3537 44.3062 0.3537 44.3082 0.3537 44.3062 
46.4159 0.3534 46.4159 0.3534 46.4159 0.3534 46.4159 
48.626 0.3531 48.626 0.3531 48.626 0.3531 48.626 

50.9414 0.3526 50.9414 0.3528 50.9414 0.3528 50.9414 

0.4508 14.5083 0.4275 
0.4127 15.1991 0.3986 
0.3944 15.9228 0.3869 
0.3944 16.681 0.3869 
0.3731 17.4753 0.3729 
0.3667 16.3074 0.3656 
0.3639 19.1791 0.3615 
0.3639 20.0923 0.3615 
0.3639 21.049 0.362 
0.3666 · 22.0513 0.3643 
0.3666 23.1013 0.3643 
0.3686 24.2013 0.3843 
0.3666 25.3536 0.3643 
0.3666 26.5609 0.3643 

0.358 27.8256 0.3585 
0.3561 29.1505 0,3559 
0.3557 30.5386 0.3555 
0.3567 31.9927 0.3555 
0.3557 33.516 0.3555 
0.3557 35.1119 0.3555 
0.3553 36.7838 0.3552 
0.3549 38.5353 0.3548 
0.3544. 40.3702 0.3544 

0.354 42.2924 0.354 
0.3537 44.3062 0.3537 
0.3534 46.4159 0.3534 
0.353 48.826 0.353 

0.3528 50.9414 0.3528 
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14.5083 0.3953 
15.1991 0.389 
15.9228 0.3787 

16.681 0.3781 
17.4753 0.3709 
18.3074 0.3639 
19.1791 0.3592 
20.0923 0.3593 

21 .049 0.3611 
22.0513 0.3616 
23.1013 0.3616 
24.2013 0.3616 
25.3536 0.3616 

. 26.5609 0.3616 
27.8256 0.3585 
29.1505 0.3559 
30.5366 0.3552 
31.9927 0.3552 

33.516 0.3552 
35.1119 0.3552 
36.7838 0.355 
38.5353 0.3547 
40.3702 0.3543 
42.2924 0.354 
44.3062 0.3537 
46.4159 0.3534 

48.626 0.353 
50.9414 0.3528 

14.5083 0.3877 
15.1991 0.3834 
15.9228 0.3756 

16.681 0.371 
17.4753 0.367 
18.3074 0.3615 
19.1791 0.3568 
20.0923 0.3585 

21.049 0.3597 
22.0513 0.3597 
23.1013 0.3597 
24.2013 0.3597 
25.3536 0.3597 
26.5609 0.3596 
27.8256 0.3579 
29.1505 0.3561 
30.5386 0.3549 
31.9927 0.3549 

33.516 0.3549 
35.1119 0.3549 
36.7838 0.3548 
38.5353 0.3546 
40.3702 0.3543 
42.2924 0.3539 
44.3062 0.3536 
46.4159 0 .3533 

48.626 0.3531 
50.9414 0.3528 
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RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
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Figure 38 
SLAB-WALL JOINT North-South Responses 
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S_PTWW038.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale 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 

Damping 0.50% Damping 2% 
Freq. Accel. Freq. Accel. 
0.1098 0.0457 0.1098 0.0394 
0.115 0.0556 0.115 0.0494 

0.1204 0.0648 0.1204 0.0583 
0.1262 0.072 0.1262 0.0618 
0.1322 0.0763 0.1322 0.0653 
0.1385 0.0786 0.1385 0.0673 
0.1451 0.0789 0.1451 0.0675 
0.152 0.0769 0.152 0.0675 

0.1592 0.0789 0.1592 0.0675 
0.1668 0.0789 0.1668 0.0675 
0.1748 0.0789 0.1748 0.0675 
0.1831 0.0789 0.1831 0.0675 
0.1918 0.0789 0.1918 0.0675 
0.2009 0.0789 0.2009 0.0675 
0.2105 0.0737 0.2105 0.0634 
0.2205 0.0686 0.2205 0.0626 
0.231 0.0653 0.231 0.063 
0.242 0.0765 0.242 0.0692 

0.2535 0.1105 0.2535 0.092 
0.2656 0.1221 0.2656 0.0955 
0.2783 0.1221 0.2783 0.0955 
0.2915 0.1221 0.2915 0.1011 
0.3054 0.1371 0.3054 0.1191 
0.3199 0.1652 ·o.3199 0.1286 
0.3352 0.1878 0.3352 0.1337 
0.3511 0.2181 0.3511 0.1647 
0.3678 0.2181 0.3678 0.1647 

Damplna 
Fl'eQ. 
0.1098 

0.115 
0.1204 
0.1262 
0.1322 
0.1385 
0.1451 
0.152 

0.1592 
0.1668 
0.1748 
0.1631 
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 

3% Damolna 
Accel. Frea, 

0.0365 0.1098 
0.0467 0.115 
0.0546 0.1204 
0.0572 0.1262 
0.0804 0.1322 
0.0609 0.1385 
0.0612 0.1451 
0.0612 0.152 
0.0612 0.1592 
0.0612 0.1668 
0.0612 0.1748 
0.0612 0.1831 
0.0612 0.1918 
0.0612 0.2009 
0.0597 0.2105 
0.0591 0.2205 
0.0618 0.231 
0.0652 0.242 
0.0827 0.2535 
0.083 0.2656 

0.0836 0.2783 
0.0941 0.2915 
0.1092 0.3054 
0.1172 0.3199 
0.1172 0.3352 
0.1395 0.3511 
0.1397 0.3678 

4% Damolna 5% 
Accel. Frea. Accel. 

0.0345 0.1098 0.0331 
0.0443 0.115 0.0422 
0.0512 0.1204 0.0481 
0.0533 0.1262 0.0498 
0.0585 0.1322 0.053 
0.0585 0.1385 0.053 
0.0585 0.1451 0.053 
0.0588 0.152 0.0538 
0.0568 0.1592 0.0538 
0.0588 0.1668 0.0538 
0.0588 0.1748 0.0538 
0.0568 0.1831 0.0536 
0.0564 0.1918 0.0535 
0.0564 0.2009 0.0534 
0.0564 0.2105 0.0534 
0.0563 0.2205 0.0553 
0.0604 0.231 0.0592 
0.0639 0.242 0.0627 
0.0753 0.2535 0.0694 
0.0753 0.2656 0.0694 
0.0789 0.2783 0.0748 
0.0879 0.2915 0.0824 
0.1006 0.3054 0.0931 
0.1073 0.3199 0.0989 
0.1073 0.3352 0.Q969 

0.12 0.3511 0.1078 
0.1283 0.3678 0.1183 
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Damping 7% 
Frea. Accel . . 
0.1098 0.0312 

0.115 0.0384 
0.1204 0.0428 
0.1262 0.0438 
0.1322 0.0471 
0.1385 0.0471 
0.1451 0.0471 

0.152 0.0487 
0.1592 . 0.049 
0.1668 0.049 
0.17"48 . 0.049 
0.1631 0.049 
0.1918 0.049 
0.2009 0.0463 
0.2105 0.0495 
0.2205 0.0536 

0.231 0.0573 
0.242 0.0606 

0.2535 0.0632 
0.2656 0.0652 
0.2783 0.0679 
0.2915 0.0732 
0.3054 0.0811 
0.3199 0.0856 
0.3352 0.0665 
0.3511 0.0935 
0.3678 0.1047 

Damplna 10% 
Freo. Accel. 
0.1098 0.0286 

0.115 0.0338 
0.1204 0.0365 
0.1262 0.0384 
0.1322 0.0404 
0.1385 0.0404 
0.1451 0.0412 

0.152 0.0434 
0.1592 0.0442 
0.1668 0.0442 
0.1748 0.0442 
0.1831 0.0442 
0.1918 0.0442 
0.2009 0.0442 
0.2105 0.0481 
0.2205 0.0518 

0.231 0.0552 
0.242 0.0581 

0.2535 0.0604 
0.2656 0.0619 
0.2783 0.0626 
0.2915 0.0631 
0.3054 0.0706 
0.3199 0.0757 
0.3352 0.0771 
0.3511 0.0785 
0.3678 0.0915 
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0.3853 0.2181 0.3853 0.1647 0.3853 0.147 0.3853 
0.4037 0.2181 0.4037 0.1647 0.4037 0.1478 0.4037 
0.4229 0.2189 0.4229 0.1647 0.4229 0.1478 0.4229 
0.4431 0.3472 0.4431 0.2355 0.4431 0.1923 0.4431 
0.4642 0.3472 0.4642 0.2355 0.4642 0.1951 0.4642 
0.4863 0.3472 0.4863 0.2355 0.4863 0.1951 0.4883 
0.5094 0.3472 0.5094 0.2355 0.5094 0.2018 0.5094 
0.5337 0.3695 0.5337 0.2689 0.5337 0.232 0.5337 
0.5591 0.3695 0.5591 0.281 0.5591 0.2442 0.5591 
0.5857 0.3695 0.5857 0.2873 0.5857 0.2546 0.5857 
0.6136 0.3695 0.6136 0.2873 0.8136 0.2548 0.8136 
0.6428 0.3817 0.6428 0.2873 0.6428 0.2546 0.6428 
0.6734 0.3817 0.6734 0.2976 0.6734 0.2715 0.8734 
0.7055 0.4491 0.7055 0.37 0.7055 0.3283 0.7055 
0.7391 0.5365 0.7391 0.4265 0.7391 0.3742 0.7391 
0.7743 0.828 0.7743 0.4729 0.7743 0.4012 0.7743 
0.8111 0.813 0.811 1 0.4774 0.811 1 0.4012 0.811 1 
0.8497 0.813 0.6497 0.4774 0.8497 0.4012 0.8497 
0.8902 0.813 0.8902 0.4774 0.8902 0.4159 0.8902 
0.9326 1.0682 0.9326 0.63 0.9326 0.502 0.9326 

0.977 1.0682 0.977 0.6921 0.977 0.5878 0.977 
1.0235 1.0682 1.0235 0.6921 1.0235 0.5878 1.0235 
1.0723 1.0682 1.0723 0.6921 1.0723 0.5678 1.0723 
1.1233 1.2235 1.1233 0.7093 1.1233 0.6072 1.1233 
1.1766 1.2235 1.1768 0,7609 1.1768 0.6761 1.1768 
1.2328 1.2235 1.2328 0.7609 1.2328 0.6761 1.2326 
1.2916 1.38 1.2916 0.9702 1.2916 0.8115 1.2918 

1.353 1.5277 1.353 1.0704 1.353 0.893 1.353 
1.4175 1.5277 1.4175 1.0704 1.4175 0.931.7 1.4175 

1.485 1.5277 1.485 1.1558 1.485 1.038 1.485 
1.5557 1.9994 1.5557 1.2739 1.5557 1.0575 1.5557 
1.6298 1.9994 1.6298 1.2739 1.6298 1.0685 1.6298 
1.7074 1.9994 1.7074 1.3467 1.7074 1.1921 1.7074 
1.7887 2.5094 1.7887 1.5259 1.7687 1.3435 1.7887 
1.8738 2.5094 1.8736 1.5259 1.6736 1.3435 1.8736 

1.963 2.5094 1.963 1.6919 1.963 1.3738 1.983 
2.0565 2.5094 2.0565 1.6919 2.0565 1.3738 2.0565 
2.1544 2.5094 2.1544 1.6919 2.1544 1.3738 2.1544 

2.257 2.5118 2.257 1.6919 2.257 1.4972 2.257 

0.138 0.3853 0.13 
0.1391 0.4037 0.1314 
0.1391 0.4229 0.1314 
0.1615 0.4431 0.1413 
0.1751 0.4642 0.1594 
0.1781 0.4863 0.1665 
0.1893 0.5094 0.178 
0.2061 0.5337 0.1852 
0.2148 0.5591 0.193 

0.228 O.S857 0.2062 
0.228 0.6136 0.2069 

0.2298 0.6428 0.2121 
0.2487 0.6734 0.2336 
0.2935 0.7055 0.2706 
0.3318 0.7391 0.2971 
0.3465 0.7743 0.3042 
0.3465 0.811 1 0.3042 
0.3574 0.8497 0.3295 
0.3821 0.8902 0.3545 
0.4299 0.9326 0.3762 
0.4802 0.977 0.4166 
0.4802 1.0235 0.4461 
0.5223 1.0723 0.499 
0.5774 1.1233 0.5491 
0.6181 1.1788 0.5844 
0.6181 1.2328 0.5848 
0.7038 1.2916 0.6261 
0.7708 1.353 0.6847 
0.8594 1.4175 0.7938 
0.9419 1.485 0.8621 
0.9419 1.5557 0.8621 
0.9942 1.6298 0.9258 
1.0891 1.7074 1.0073 
1.198 1.7887 1.0737 

1.2126 1.8738 1.0986 
1.2126 1.963 1.0986 
1.2126 2.0565 1.1043 
1.2586 2.1544 1.1906 
1.3913 2.257 1.2957 
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0.3853 0.1166 0.3853 0.1017 
0.4037 0.1186 0.4037 0.1044 
0.4229 0.1186 0.4229 0.1044 
0.4431 0.1213 0.4431 0.1119 
0.4842 0.1384 0.4642 0.1214 
0.4863 0.1492 0.4863 0.1273 
0.5094 0.1574 0.5094 0.133 
0.5337 0.1574 0.5337 0.133 
0.5591 0.1633 0.5591 0.1435 
0.5857 0.1801 0.5857 0.1608 
0.8136 0.1894 0.6136 0.1692 
0.6428 0.1981 0.6428 0.1762 
0.6734 0.2138 0:6734 0.1889 
0.7055 0.2341 0.7055 0.2005 
0.7391 0.2451 0.7391. 0.2071 
0.7743 0.2489 0.7743 0.2325 
0.8111 02755 0.8111 0.2586 
0.8497 0.3025 0.8497 0.2838 
0.8902 0.3296 0.8902 0.3085 
0.9326 0.3568 0.9326 0.3336 

0.977 0.3823 0.977 0.3564 
1.0235 0.4083 1.0235 0.3759 
1.0723 0.457 1.0723 0.4039 
1.1233 0.5 1.1233 0.4397 
1.1768 0.5279 1.1768 0.4629 
1.2328 0.5319 1.2328 0.4733 
1.2916 0.5319 1.2916 0.4757 

1.353 0.5767 1.353 0.5012 
1.4175 0.8823 1.4175 0.5606 

1.485 0.7311 1.485 0.5961 
1.5557 0;7311 1.5557 0.8097 
1.6298 0.8095 1.6298 0.6757 
1.7074 0.8754 1.7074 0.7234 
1.7887 0.8849 1.7887 0.7284 
1.8738 0.9122 1.8738 0.7848 
1.983 0.9419 1.963 0.8346 

2.0565 1.0014 2.0565 0.8791 
2.1544 1.0705 2.1544 0.9161 

2.257 1.1384 2.257 0.9527 

S PTWW038.grf 
- Page V-13 



2.3645 2.6594 2.3645 1.8721 2.3645 1.6678 2.3645 
2.4771 2.6594 2.4771 1.8721 2.4771 1.6678 2.4771 

2.595 2.9473 2.595 2.0725 2.595 1.7153 2.595 
2.7186 3.3563 2.7186 2.0725 2.7186 1.7153 2.7186 

2.848 3.3563 2.848 2.0725 2.848 1.7153 2.848 
2.9838 3.3563 2.9836 2.0725 2.9836 1.7636 2.9836 
3.1257 3.3563 3.1257 2.0725 3.1257 1.7536 3.1257 
3.2745 3.3563 3.2745 2.0076 3.2745 1.7536 3.2745 
3.4305 2.3492 3.4305 1.7893 3.4305 1.7536 3.4305 
3.5938 1.9258 3.5938 1.7893 3.5938 1.7536 3.5938 
3.7649 1.9258 3.7649 1.6814 3.7649 1.4648 3.7649 
3.9442 1.9258 3.9442 1.4249 3.9442 1.266 3.9442 
4.132 1.9258 4.132 1.3151 4.132 1.1186 4.132 

4.3288 1.9258 4.3288 1.3151 4.3288 1.1188 4.3288 
4.5349 1.7138 4.5349 1.0833 4.5349 0.9804 4.5349 
4.7508 1.5698 4.7508 1.006 4.7508 0.9133 4.7508 
4.977 1.5698 4.977 1.006 4.977 0.6727 4.977 
5.214 1.5698 5.214 0.8976 5.214 0.7649 5.21• 

5.4623 1.0521 5.4623 0.6474 5.4623 0.5881 5.4623 
5.7224 1.2 5.7224 0.6474 5.7224 0.5602 5.7224 
5.9948 1.2 5.9948 0.6474 5.9948 0.5599 5.9948 
6.2803 1.2 6.2803 0.7482 6.2803 0.6357 6.2803 
6.5793 1.5424 6.5793 0.8479 6.5793 0.6847 6.5793 
6.8926 1.8136 6.8926 0.974 6.8926 0.7343 6.8926 
7.2208 1.8136 7.2208 0.974 7.2208 0.7423 7.2208 
7.5646 1.8136 7.5646 0.974 7.5646 0.7423 7.5646 
7.9248 1.8136 7.9248 0.974 7.9248 0.7423 7.9248 
8.3022 1.8136 8.3022 0.974 8.3022 0.7423 8.3022 
8.6975 1.4099 8.6975 0.8352 8.6975 0.7423 8.6975 
9.1116 1.001 9.1116 0.6622 9.1116 0.6162 9.1116 
9.5455 0.8404 9.5455 0.5998 9.5455 0.5657 9.5455 

10 0.8745 10 0.5998 10 0.5657 10 
10.4762 0.572 10.4762 0.4915 10.4762 0.487 10.4762 

10.975 0.572 10.975 0.4915 10.975 0.4781 10.975 
11 .4976 0.4636 11 .4976 0.4648 11 .4976 0.4484 11 .4976 
12.045 0.4491 12.045 0.4045 12.045 0.39t;;5 12.045 

12.6186 0.4491 12.6186 0.4045 12.6186 0.3957 12.6186 
13.2194 0.4491 13.2194 0.4045 13.2194 0.3957 . 13.2194 
13.8469 0.5669 13.8489 0.4508 13.8489 0.4226 13.8489 

I , .., 

1.5032 2.3645 1.3688 
1.5032 2.4771 1.3688 
1.5032 2.595 1.3686 
1.5032 2.7186 1.3686 
1.5032 2.848 1.3686 
1.5186 2.9836 1.3191 
1.5166 3.1257 1.3191 
1.5166 3.2745 1.3191 
1.5166 3.4305 1.3191 
1.5166 3.5938 1.3191 
1.3142 3.7649 1.2046 
1.1716 3.9442 1.1062 
0.9925 4.132 0.9639 
0.9925 4.3288 0.9036 
0.8879 4.5349 0.8266 
0.8601 4.7508 0.8104 
0.7769 4.977 0.7266 
0.6877 5.214 0.638 
0.5734 5.4623 . 0.5654 
0.5421 5.7224 0.5301 
0.5327 5.9948 0.512 
0.5707 6.2803 0.5436 
0.6018 6.5793 0.5757 
0.6233 6.8926 0.5933 
0.684 7.2208 0.6378 
0.684 7.5646 0.6378 
0.684 . 7.9248 0.8378 
0.684 8.3022 0.6378 
0.684 8.6975 0.6378 

0.5977 9.1116 0.5769 
0.5394 9.5455 0.5225 
0.5394 10 0.5187 
0.4816 10.4762 0.4738 
0.4658 10.975 0.4552 
0.4337 11.4976 0.4218 
0.3945 12.045 0.393 

0.392 12.6186 0.3903 
0.9907 13.2194 0.3882 
0.4077 13.8489 0.3984 
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2.3645 1.1826 
2.4771 1.1626 

2.595 1.1626 
2.7186 1.1828 

2.848 1.1626 
2.9838 1.1021 
3.1257 1.1021 
3.2745 1.1021 
3.4305 1.0863 
3.5938 1.0863 
3.7649 1.0723 
3.9442 1.0158 
4.132 0.9241 

4,3288 0.8451 
4.5349 0.7534 
4.7508 0.727 

4.977 0.659 
5.214 0.5985 

5.4823 0.5558 
5.7224 0.5147 
5.9948 0.4821 
6.2803 0.4982 
6.5793 0.5344 
6.8926 0.5446 
7.2208 0.5711 
7.5646 0.5711 
7.9248 0.5711 
8.3022 0.5711 
8.6975 0.5711 
9.1116 0.5373 
9.5455 0.5005 

10 0.4877 
10.4762 0.4556 

10.975 0.4378 
11.4976 0.4094 

12.045 0.3913 
12.8188 0.3885 
13.2194 0.3853 
13.8489 0.3876 

2.3645 0.9527 
2.4771 0.9527 

2.595 0.9527 
2.7186 0.9527 
2.848 0.9527 

2.9838 0.9824 
3.1257 0.9624 
3.2745 0.9624 
3.4305 0.9624 
3.5938 0.9624 
3.7649 0.9532 
3.9442 0.9161 
4.132 0.8565 

4.3288 0.7892 
4.5349 0.726 
4.7508 0.671 
4.977 0.6299 
5.214 0.5865 

5.4823 0.546 
5.7224 0.5117 
5.9948 0.4861 
8.2803 .0.4735 
6.5793 0.4848 
6.8926 0.4987 
7.2208 0.5069 
7.5648 0.5069 
7.9248 0.5069 
8.3022 0.5069 
8.6975 0.5069 
9.1116 0.4896 
9.5455 0.4689 

10 0.4553 
10.4762 0.433 

10.975 0.4175 
11.4976 0.3962 

12.045 0.3895 
12.6186 0.3869 
13.2194 0.3846 
13.8489 0.3834 
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14.5063 0.5669 14.5063 0.4508 14.5083 0.4226 14.5083 
15.1991 0.5669 15.1991 0.4508 15.1991 0.4226 15.1991 
15.9228 0.5669 15.9228 0.4508 15.9228 0.4226 15.9228 

16.681 0.5669 16.681 0.4508 16.681 0.4226 16.681 
17.4753 . 0.5622 17.4753 0.4284 . 17.4753 0.4129 17.4753 
16.3074 0.5236 18.3074 0.4191 18.3074 0.4041 18.3074 
19.1791 0.5236 19.1791 0.4191 19.1791 0.4041 19.1791 
20.0923 0.5236 20.0923 0.4128 20.09~3 0.4041 20.0923 

21.049 0.4235 21.049 0.3889 21.049 0.3847 21.049 
22.0513 0.4235 22.0513 0.3889 22.0513 0.384 22.0513 
23.1013 0.4235 23.1013 0.3889 23.1013 0.384 23.1013 
24.2013 0.396 24.2013 0.3804 24.2013 0.3791 24.2013 
25.3536 0.396 25.3536 0.3788 25.3536 0.3776 25.3538 
26.5609 0.396 26.5609 0.3769 26.5609 0.3743 26.5609 
27.8256 0.3933 27.8256 0.3748 27.8256 0.3724 27.8256 
29.1505 0.3933 29.1505 0.3735 29.1505 0.3724 29.1505 
30.5386 0.3933 30.5386 0.3735 30.5386 0.3724 30.5386 
31 .9927 0.3933 31 .9927 0.3729 31.9927 0.3707 31.9927 

33.516 0.3733 33.516 0.3719 33.516 0.3707 33.516 
35.1119 0.3694 35.1119 0.3692 35.1119 0.3889 35.1119 
36.7838 0.3686 36.7838 0.3686 36.7838 0.3685 36.7838 
38.5353 0.3666 38.5353 0.3686 38.5353 · 0.3685 38.5353 
40.3702 0.3686 40.3702 0.3686 40.3702 0.3885 40.3702 . 
42.2924 0.3685 42.2924 0.3685 42.2924 0.3685 42.2924 
44.3062 0.3685 44.3062 0.3684 44.3062 0.3684 44.3062 
46.4159 0.3684 46.4159 0.3684 46.4159 0.3684. 46.4159 

48.626 0.3683 48.626 0.3683 48.626 0.3683 48.626 
50.9414 0.3882 50.9414 0.3682 50.9414 0.3682 50.9414 

0.4077 14.5083 0.3984 
0.4077 15.1991 0.3984 
0.4077 15.9228 0.3984 
0.4077 16.681 0.3984 
0.4035 17.4753 0.3964 

0.397 18.3074 0.3916 
0.397 19.1791 0.3916 
0.397 20.0923 0.3916 

0.3848 21.049 0.3841 
0.3822 22.0513 0.3809 
0.3822 23.1013 0.3807 
0.3781 24.2013 o.3n1 
0.3768 25.3536 0.3757 
0.3732 26.5609 0.3726 
0.3717 27.8256 0.3711 
0.3717 29.150!$ 0.3711 
0.3717 30.5386 0.3711 
0.3699 31 .9927 0.3693 
0.3699 33.516 0.3693 
0.3687 35.1119 0.3685 
0.3885 36.7838 0.3685 
0.3685 38.5353 0.3685 
0.3685 40.3702 0.3685 
0.3885 42.2924 0.3685 
0.3684 44.3062 0.3684 
0.3683 46.4159 0.3683 
0.3683 48.626 0.368.3 
0.3682 50.9414 0.3682 
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14.5083 0.3876 
15.11191 0.3876 
15.9228 0.3876 

16.681 0.3876 
17.4753 0.3864 
18.3074 0.3843 
19.1791 0.3843 
20.0923 0.3843 

21.049 0.382 
22.0513 0.3798 
23.1013 0.3785 
24.2013 0.3754 
25.3536 0.3743 
26.5609 0.372 
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2.50 
Figure 67 

RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-S0C-S15T-00005, Rev. OB 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 
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S_PTWW067.grf 
RPP-WTP Pretreatment Faclllty ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 67 
SLAB-WALL JOINT East-West Responses 
Elevation O ft. 
Line 12.5 & H 

Damplna 0.50.,,. Damping 2% 
Freq. Accel. Freq. Accel. 
0.1098 0.0314 0 .. 1098 

0.115 0.0358 0.115 
0.1204 0.041 0.1204 
0.1262 0 .0459 0.1262 
0.1322 0.0488 0.1322 
0.1385 0.0518 0.1385 
0.1451 0.0518 0.1451 

0.152 0.0518 . 0.152 
0.1592 0.0518 0.1592 
0.1668 0.0518 0.1668 
0.1746 0.0518 0.1748 
0.1831 0.0518 0.1831 
0.1916 0.0521 0.1918 
0.2009 0.0569 0.2009 
0.2105 0.0707 0.2105 
0.2205 0.0909 0.2205 

0.231 0.1078 0.231 
0.242 0.1194 0.242 

0.2535 0.12 0.2535 
0.2656 0.12 0.2656 
0.2783 0.1252 0.2763 
0.2915 0.1421 0.2915 
0.3054 0.1421 0.3054 
0.3199 0.1421 . 0.3199 
0.3352 0.1707 0.3352 
0.3511 0.2169 0.3511 
0.3678 0.2396 0.3676 
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0.0426 
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0.0463 
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0.06 
0.0714 
0.0906 
0.0991 
0.0991 
0.0991 
0.1094 
0.1244 
0.1244 
0.1244 
0.1342 
0.1827 
0.1754 

Damplna 
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 

3% 
Accel. 

0.0275 
0.0314 
0.0366 
0.0406 
0.0421 
0.0431 
0.0431 
0'.0431 
0:0431 
0.0431 
0.0431 
0.0454 
0.0494 
0.0536 
0.0585 
0.0642 
0.0813 
0.0883 
0.0883 
0.0922 
0.1006 
0.1145 

0.115 
0.115 

0.1178 
0.1366 
0.1523 

Damplna 4% Damping 6% 
Freq. Accel. Frea. Accel. 
0.1098 0.0267 0.1098 0.026 

0.115 0.03 0.115 0.0289 
0.1204 0.0352 0.1204 0.0339 
0.1262 0.0389 0.1282 0.0372 
0.1322 0.0402 0.1322 0.0385 
0.1385 .0.0402 0.1385 0.0385 
0.1451 0.0402 0.1451 0.0385 

0.152 0.0402 0.152 0.0385 
0.1592 0.0402 , 0.1592 0.0385 
0.1668 0.0402 0.1668 0.0385 
0.1748 0.041 0.1748 0.0403 
0.1831 0.0446 0.1831 0.0438 
0.1918 0.0484 0.1918 0.0474 
0.2009 0.0524 0.2009 0.0513 
0.2105 0.0572 0.2105 0.056 
0.2205 0.0823 0.2205 0.0608 

0.231 0.0735 0.231 0.0671 
0.242 0.0791 0.242 0.0714 

0.2535 0.0796 0.2535 0.0755 
0.2656 0.0879 0.2656 0.0839 
0.2783 0.0949 0.2763 0.0907 
0.2915 0.1057 0.2915 0.0979 
0.3054 0.1067 0.3054 0.0994 
0.3199 0.1067 0.31'99 0.0994 
0.3352 0.1087 0.3352 0.0994 
0.3511 0.1164 0.3511 0.107 
0.3678 0.1387 0.3678 0.1269 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

Damplna 
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 
0.191.8 
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% Damplna 10% 
Accel. Freq. Accel. 

0.0247 0.1098 0.0231 
0.0273 0.115 0.0253 
0.0316 0.1204 0.0287 
0.0344 0.1262 0.0311 
0.0355 0.1322 0.032 
0.0355 0.1385 0.032 
0.0355 0.1451 0.032 
0.0355 0.152 0.032 
0.0355 0.1592 0.0322 
0.0361 0.1668 0.0348 
0.0392 0.1748 0.0375 
0.0424 0.1831 0.0402 
0.0455 0.1918 0.0433 
0.0494 0.2009 0.0471 
0.0538 0.2105 0.0513 
0.0584 0.2205 . 0.0554 
0.0628 0.231 0.0569 
0.0663 0.242 0.0617 
0.069 0.2535 0.0654 

0.0769 0.2656 0.0684 
0.0832 0.2783 0.0751 
0.0883 0.2915 0.0805 
0.0903 0.3054 0.0832 
0.0903 0.3199 0.0837 
0.0903 0.3352 0.0837 
0.0922 0.3511 0.0837 
0.107.3 0.3678 0.0882 
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0.3853 0.2396 0.3853 
0.4037 0.2396 0.4037 
0.4229 0.2396 0.4229 
0.4431 0.2688 0.4431 
0.4642 0.2688 0.4642 
0.4863 0.2888 0.4863 
0.5094 0.3911 0.5094 
0.5337 0.4951 0.5337 
0.5591 0.4951 0.5591 
0.5857 0.4951 0.5857 
0.6136 0.4951 0.6136 
0.6426 0.5081 0.8428 
0.6734 0.5081 0.6734 
0.7055 0.5081 0.7055 
0.7391 0.5081 0.1391 
0.7743 0.6248 0.7743 
0.8111 0.5776 0.8111 
0.8497 0.5776 0.8497 
0.8902 0.5776 0.8902 
0.9326 0.8877 0.9326 

0.977 0.8877 0.977 
1.0235 0.8877 . 1.0235 
1.0723 0.8877 1.0723 
1.1233 1.0436 1.1233 
1.1768 1.0436 1.1768 
1.2328 1.0438 1.2328 
1.2916 1.0436 1.2916 

1.353 1.1657 1.353 
1.4175 1.2899 1.4175 

1.485 1.2899 1.485 
1.5557 1.2945 1.5557 
1.6298 1.5963 1.6298 
1.7074 1.5963 . 1.7074 
1.7887 1.939 1.7887 
1.8738 1.939 1.8738 

1.963 1.939 1.963 
2.0565 1.939 2.0565 
2.1544 1.939 2.1544 

2.257 1.6562 2.257 
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0.4642 0.1781 0.4642 
0.4883 0.1784 0.4883 
0.5094 0.2331 0.5094 
0.5337 0.2811 0.5337 . 
0.5591 0.2811 0.5591 
0.5857 0.2811 0.5857 
0.6138 0.2835 0.6136 
0.8428 0.3158 0.6428 
0.6734 0.3214 0.6734 
0.7055 0.3214 0.7055 
0.7391 0.3214 Q.7391 
0.7743 0.3352 0.7743 
0.8111 0.3456 0.8111 
0.8497 0.3988 0.8497 
0.8902 0.3988 0.8902 
0.9326 0.4991 0.9326 

0.977 0.4991 0.977 
1.0235 0.4991 1.0235 
1.0723 0.5421 1.0723 
1.1233 0.5961 1.1233 
1.1768 0.5966 1.1768 
1.2328 0.6543 1.2328 
1.2916 0.7423 1.2916 

1.353 0.8025 1.353 
1.4175 0.8025 1.4175 

1.485 0.8025 1.485 
1.5557 0.8025 1.5557 
1.6298 0.8489 1.6298 
1.7074 0.8647 1.7074 
1.7887 1.0689 .1.7887 
1.8738 1.0689 1.8738 
1.963 I 1.0689 1.983 

2.0565 1.0689 2.0585 
2.1544 1.0689 2.1544 

2.257 1.0889 2.257 

0.1463 0.3853 
0.1472 0.4037 
0.1495 . 0.4229 
0.1568 0.4431 
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0.1629 0.4863 
0.2001 0.5094 

0.237 0.5337 
0.237 0.5591 
0.237 0.5857 
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0.2788 0.6428 
0.2929 0.6734 
0.2929 0.7055 
0.2929 0.7391 
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0.3642 0.8497 
0.3642 0.8902 
0.4325 0.9326 
0.4459 0.977 
0.4459 1.0235 
0.5019 1.0723 
0.5493 1.1233 
0.5584 1.1768 
0.5857 1.2328 
0.6374 1.2916 
0.6903 1.353 
0.6903 1.4175 
0.6903 .1.485 
0.7243 1.5557 
0.7751 1.8298 
0.8015 · 1.7074 

0.93 1.7887 
0.93 1.8738 
0.93 1.963 
0.93 2.0585 
0.93 2.1544 
0.93 2.257 
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0.1331 0.3853 
0.1332 0.4037 
0.1381 0.4229 
0.1442 0.4431 
0.1495 0.4642 
0.1495 0.4863 
0.1754 0.5094 
0.2102 0.5337 
0.2161 0.5591 
0.2181 0.5857 
0.2376 0.6136 
0.2508 0,6428 
0.2894 0.6734 
0.2694 0.7055 
0.2694 0.7391 
0.2757 0.7743 
0.3045 0.8111 
0.3363 0.8497 
0.3363 0.8902 
0.3845 0.9326 
0.4011 0.977 
0.4011 1.0235 
0.4672 1.0723 
0.5076 1.1233 
0.5218 1.1768 
0.5418 1.2328 
0.5853 · 1.2916 
0.6111 1.353 
0.6337 1.4175 

. . 0.6564 1.485 
0.696 1.5557 

0.7218 1.6298 
0.7551 1.7074 
0.8319 . 1..7887 
0.8319 1.8738 
0.8319 1.963 
0.8319 2.0585 
0.8543 2.1544 
0.8543 2.257 

0.112 0.3853 0.0944 
0.1155 0.4037 0.0992 
0.1214 0.4229 0.1046 
0.1234 0.4431 0.1046 
0.1272 0.4842 0.1151 
0.1378 0.4863 0.1308 
0.1572 0.5094 0.1458 

0.174 0.5337 0.1562 
0.1886 0.5591 0.1586 
0.1886 0.5857 0.1672 
0.2068 0.8136 0.1755 
0.2109 0.6428 0.1755 
0.2332 0.6734 0.1957 
0.2332 0.7055 0.2068 
0.2359 0.7391 0.2145 
0.2494 0.7743 0.2264 
0.2755 0.8111 0.2408 
0.2936 0.8497 0.2491 
0.2936 0.8902 0.2491 
0.3203 0.9326 0.2634 
0.3342 0.977 0.2792 
0.3491 1.0235 0.3012 
0.4115 1.0723 0.3515 

0.454 1.1233 0.393 
0.4787 1.1768 0.424 

0.503 1.2328 0.452 
0.5346 1.2916 0.4807 
0.5863 1.353 0.5097 
0.5919 1.4175 . 0.5357 

0.617 1.485 0.5609 
0.6469 1.5557 0.584 
0.6883 1.6298 0.604 
0.6813 1.7074 0.6226 
0.7035 1.7887 0.6419 
0.7304 1.8738 0.6589 
0.7451 1.963 0.671 
0.7593 2.0.565 0.6798 

0.771 2.1544 0.6798 
0.771 2.257 0.6798 
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2.3645 1.6562 2.3645 
2.4771 1.6073 2.4771 

2.595 1.6073 2.595 
2.7186 1.6073 2.7186 

2.848 1.6038 2.848 
2.9836 1.5188 2.9836 
3.1257 1.4997 3.1257 
3.2745 1.4997 3.2745 
3.4305 1.6477 3.4305 
3.5938 1.729 3.5938 
3.7649 1.729 3.7649 
3.9442 1.729 3.9442 
4.132 1.729 4.132 

4.3288 1.729 4.3288 
4.5349 1.729 4.5349 
4.7508 1.729 4.7508 

4.977 1.729 4.977 
5.214 1.729 5.214 

5.4623 1.5947 5.4623 
5.7224 1.5947 5.7224 
5.9948 1.2803 5.9948 
6.2803 1.0548 6.2803 
6.5793 1.0548 6.5793 
6.8926 1.0548 6.8926 
7.2208 1.0548 7.2208 
7.5646 1.0548 7.5646 
7.9248 1.0548 7.9248 
8.3022 0.6638 8.3022 
8.6975 0.6605 8.6975 
9.1116 0.6123 9.1116 
9.5455 0.5564 9.5455 

10 0.5166 10 
10.4762 0.4998 10.4762 

10.975 0.5011 10.975 
11.4976 0.5346 11.4976 

12.045 0.5346 12.045 
12.6186 0.5346 12.6186 
13.2194 0.5346 13.2194 
13.8489 0.6983 13.8489 
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1.1073 2.3645 1.0689 2.3645 
1.127 2.4771 1.0689 2.4771 
1.127 2.595 1.0689 2.595 
1.127 2.7186 1.0689 2.7186 
1.127 2.848 1.0689 2.848 
1.127 2.9836 1.0689 2.9836 
1.127 3.1257 1.0689 3.1257 

1.1771 3.2745 1.0689 3.2745 
1.2287 3.4305 1.0843 3.4305 
1.2287 3.5938 1.0843 3.5938 
1.2287 3.7649 1.0843 3.7649 
1.2287 3.9442 1.0843 3.9442 
1.2287 4.132 1.0843 4.132 
1.2287 4.3288 1.0843 4.3288 
1.2287 4.5349 1.0843 4.5349 
1.2287 4.7508 1.0843 4.7508 
1.1517 4.977 1.0607 4.977 
1.1517 5.214 1.0607 5.214 
1.0863 5.4623 1.0607 5.4623 
1.0863 5.7224 1.0607 5.7224 
0.866 5.9948 0.8444 5.9948 

0.8195 6.2803 0.7776 6.2803 
0.7923 6.5793 0.7225 6.5793 
0.6827 6.6926 0.6543 6.8926 
0.6827 7.2208 0.6434 7.2208 

0.643 7.5646 0.5993 7.5646 
0.6 7.9248 0.5525 7.9248 

0.4935 8.3022 0.453 8.3022 
0.4805 8.6975 0.4345 8.6975 
0.4662 9.1116 0.4277 9.1116 
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0.4371 . 10 0.4088 10 
0.4371 10.4762 0.4088 10.4762 
0.4371 10.975 .0.4088 10.975 
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0.4371 12.045 0.4088 12.045 
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0.4371 13.2194 0.4088 13.2194 
0.4371 13.8489 0.4088 13.8489 

0.93 2.3645 
0.93 2.4771 
0.93 2.595 
0.93 .2.7186 
0.93 2.848 
0.93 2.9838 
0.93 3.1257 

0.9489 3.2745 
0.9715 3.4305 
0.9715 3.5938 
0.9715 3.7649 · 
0.9715 3.9442 
0.9715 4.132 
0.9715 4.3288 
0.9715 4.5349 
o.9n5 4.7508 
0.9698 4.977 
0.9698 5.214 
0.9698 5.4623 

. 0.9582 5.7224 
0.8127 5.9948 

0.744 6.2803 
0.6735 6.5793 

0.635 6.8926 
0.6137 7.2208 
0.5643 7.6646 
0.5251 7.9248 
0.4489 8.3022 

0.413 8.6975 
0.403 9.1116 
0.403 9.5455 

0.3922 10 
0.3922 10.4762 
0.3922 10.976 
0.3922 11.4976 
0.3922 12.045 
0.3922 12.6186 
0.3922 13.2194 
0.3922 13.8489 
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0.8543 2.3645 
0.8543 2.4771 
0.8543 2.595 
0.8543 2.7186 
0.8559 2.848 
0.8559 2.9836 
0.8559 3.1257 
0.8559 3.2745 
0.8786 3.4305 
0.8786 3.5938 
0.8786 3.7649 
0.8786 3.9442 
0.8786 4.132 
0.8786 4.3288 
0.9034 4.5349 
0.9034 4.7508 
0.9034 4.977 
0.9034 5.214 
0.9034 5.4623 
0.8798 5.7224 
0.7784 5.9948 
0.7149 6.2803 
0.6523 8.5793 
0.6133 6.8926 
0.5893 72208 
0.5464 7.5646 
0.5059 7.9248 
0.4419 8.3022 
0.3975 8.8975 
0.3873 9.1116 
0.3873 9.5455 
0.3815 10 
0.3812 10.4762 
0.3812 10.975 
0.3812 11 .4976 
0.3812 12.045 
0.3812 12.6186 
0.3812 13.2194 
0.3812 13.8489 

0.771 2.3645 0.6798 
0.771 2.4771 0.6798 
0.771 2.595 0.6948 
0.775 2.7186 0.7152 

0.7972 2.848 0.7309 
0.7972 2.9836 0.7343 
0.7972 3.1257 0.7358 
0.7972 . 3.2745 0.7415 
0.8056 3.4305 0.7439 
0.8201 3.5938 . 0.7521 
0.8201 3.7649 0.7521 
0.8201 3.9442 0.7521 
0.8201 4.132 0.7521 
0.8201 4.3288 0.7521 
0.8114 4.5349 0.7477 
0.8028 4.7508 0.7348 
0.8028 4.977 0.7272 
0.8028 5.214 0.7183 
0.8028 5.4623 0.7033 
0.767 5.7224 0.6597 
0.714 5.9948 0.6374 

0.6843 8 .2803 0.6028 
0.6139 6.5793 0.5669 
0.5713 6.8926 0.5194 
0.5492 . 7.2208 0.5024 
0.5145 7 .5646 0.476 
0.4766 7.9248 0.444 
0.4251 8.3022 0.4054 
0.3855 8.6975 0.3723 
0.3764 9.1116 0.3684 
0.3716 9.5455 0.3649 
0.3716 10 0.3633 

0.37 10.4762 0.3633 
0.37 10.975 0.3633 

0.3678 11.4976 0.3593 
0.3678 12.045 0.3575 
0.3678 12.6186 0.3575 
0.3678 13.2194 0.3575 
0:3678 13.8489 0.3575 
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14.5083 0.6983 14.5083 0.4371 
15.1991 0.6983 15.1991 0.4371 
15.9226 0.6963 15.9228 0.4371 
16.681 0.6983 16.681 0.4371 

17.4753 0.5675 17.4753 0.4359 
18.3074 0.5675 18.3074 0.4359 
19.1791 0.6461 19.1791 0.4359 
20.0923 0.6461 20.0923 0.4359 

21.049 0.6461 21.049 0.4359 
22.0513 0.6461 22.0513 0.4359 
23.1013 0.6461 23.1013 0.4359 
24.2013 0.4469 24.2013 0.3721 
25.3536 0.4489 25.3536 0.3675 
26.5609 0.4489 26.5609 0.3675 
27.8256 0.4073 27.8256 0.3647 
29.1505 0.4073 29.1505 0.3548 
30.5366 0.4073 30.5386 0.3548 
31 .9927 0.4073 31 .9927 0.3465 

33.516 0.3423 33.516 0.3426 
35.1119 0.3337 35.1119 0.3344 
36.7838 0.3313 36.7838 0.3316 
38.5353 0.3298 38.5353 0.3299 
40.3702 0.3286 40.3702 . 0.3287 
42.2924 0.3277 42.2924 
44.3062 0.327 44;3062 
46.4159 0.3263 46.4159 
48.626 0.3257 48.626 

50.9414 0.3252 50.9414 
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0.3278 
0.327 

0.3264 
0.3257 
0.3252 

14.5083 0.4088 14.5083 
15.1991 0.4088 15.1991 
15.9228 0.4088 15.9228 
16.681 0.4088 16.681 

17.4753 0.4009 . 17.4753 
18.3074 0.4009 18.3074 
19.1791 0.4009 19.1791 
20.0923 0.4009 20.0923 

21 .049 0.4009 21.049 
22.0513 0.4009 22.0513 
23.1013 0.4009 23.1013 
24.2013 0.3669 24.2013 
25.3536 0.3609 25.3536 
26.5609 0.3609 26.5609 
27.8256 0.3523 27.8256 
29.1505 0.3516 29.1505 
30.5366 Ci.3516 30.5366 
31.9927 0.345 31.9927 
33.516 0.3419 33.516 

35.1119 0.3347 35.1119 
36.7838 0.3318 36.7838 
38.5353 0.33 38.5353 
40.3702 0.3288 40.3702 
42.2924 0.3276 42:2924 
44.3062 0.3271 44.3062 
46.4159 0.3264 46.4159 
48.626 0.3257 48.626 

50.9414 0.3252 50.9414 

0.3922 14.5083 
0.3922 15.1991 
0.3922 15.9228 
0.3922 16.681 
0.3832 · 17.4753 
0.3832 18.3074 
0.3832 19.1791 
0.3832 20.0923 
0.3632 21.049 
0.3632 . 22.0513 
0.3832 23.1013 
0.3636 24.2013 
0.3581 25.3536 
0.3565 26.5609 
0.3488 27.8256 
0.3488 29.1505 
0.3486 30.5366 
0.3447 31.9927 

0.341 33.516 
0.3349 35.1119 
0.3319 36.7838 
0.3301 38.5353 
0.3289 40.3702 
0.3279 42.2924 
0.3271 44.3062 

·0.3284 46.4159 
0.3257 48.626 
0.3252 50.9414 

0.3812 
0.3812 
0.3812 
0.3812 
0.3725 
0.3725 
0.3725 
0.3725 
0.3725 
0.3725 
0.3725 
0.3605 
0.3561 
0.3534 
0.3467 
0.3467 
0.3467 
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14.5083 0.3678 14.5083 0.3575 
15.1991 0.3678 15.1991 0.3575 
15.9226 0.3678 15.9228 0.3575 
16.681 0.3678 16.681 0.3575 

17.4753 0.3623 17.4753 0.3546 
18.3074 0.3623 18.3074 0.3546 
19.1791 0.3623 19.1791 0.3546 
20.0923 0.3623 20.0923 0.3546 

21 .049 0.3801 21.049 0.3508 
22.0513 0.3601 22.0513 0.3504 
23.1913 0.3601 23.1013 0.3504 
24.2013 0.3546 24.2013 0.3479 
25.3536 0.3522 25.3536 0.3477 
26.5609 0.3491 26.5609 0.3452 
27.8256 0.3435 27.8256 0.3406 
29.1505 0.3435 29.1505 0.3402 
30.5386 0.3435 · 30.5386 0.3402 

0.3438 · 31.9927 0.3417 31 .9927 0.3392 
0.3401 33.516 
0.3349 35.1119 

0.332 36.7838 
0.3302 38.5353 
0.3289 40.3702 
0.3279 42.2924 
0.3271 44.3062 
0.3264 46.4159 
0.3258 46.626 
0.3252 50.9414 

0.3386 33.516 0.3369 
0.3348 35.1119 0.3343 
0.3321 36.7838 0.332 
0.3303 38.5353 0.3303 

0.329 40.3102 0.3291 
0.328 42.2924 0.328 

0.3271 44.3062 0.3272 
0.3264 46.4159 0.3265 
0,3256 46.626 0.3256 
0.3252 50.9414 0.3252 
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Figure 68 

RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 
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S_PTWW068.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 68 
SLAB-WALL JOINT North-South Responses 
Elevation O ft. 
Line 12.5 & H 

Damping 0.50% Damping 2% 
Frea. Accel. Frea. Accel. 
0.1098 0.0456 0.1098 0.0394 
0.115 0.0555 0.115 0.0492 

0.1204 0.0647 0.1204 0.058 
0.1262 0.0719 0.1262 0.0617 
0.1322 0.0761 0.1322 0.0652 
0.1385 0.0785 0.1385 0.0671 
0.1451 0.0789 0.1451 0.0676 

0.152 0.0789 0.152 0.0676 
0.1592 0.0789 0.1592 0.0676 
0.1668 0.0789 0.1668 0.0676 
0.1748 0.0789 0.1748 0.0676 
0.1831 0.0789 0.1631 0.0676 
0.1916 0.0789 0.1918 0.0676 
0.2009 0.0789 0.2009 0.0676 
0.2105 0.0734 0.2105 0.0632 
0.2205 0.0683 0.2205 0.0622 

0.231 0.0647 0.231 0.0623 
0.242 0.0759 0.242 0.0684 

0.2535 0.1097 0.2535 0.0914 
0.2656 0.1215 0.2656 0.0949 
0.2783 0.1215 0.2783 0.0949 
0.2915 0.1215 0.2915 0.1001 
0.3054 0.1358 0.3054 0.1179 
0.3199 0.184 0.3199 0.1268 
0.3352 0.1664 0.3352 0.1319 
0.3511 0.2149 0.3511 0.1824 
0.3676 0.2149 0.3678 0.1624 

S_PTWW068 
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DamDlna 
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 
0.2856 
0.2783 
0.2915 
0.3054 
0.3199 
0.3352 
0.3511 
0.3678 

3% Damplna 4% 
Accel. freq. Accel. 

0.0365 0.1098 0.0343 
0.0484 0.115 0.0438 
0.0542 0.1204 0.0508 
0.0571 0.1262 0.0532 

0.06 0.1322 0.0561 
0.0608 0.1385 0.0561 
0.0612 0.1451 0.0581 
0.0612 0.152 0.0584 
0.0612 0.1592 0.0584 
0.0612 0.1668 0.0584 
0.0812 0.1748 0.0564 
0.0612 0.1631 0.0564 
0.0612 0.1918 0.0562 
0.0612 0.2009 0.0562 
0.0596 0.2105 0.0562 
0.0587 0.2205 0.0559 
0.0609 0.231 0.0595 
0.0648 0.242 0.0627 
0.0822 0.2535 0.0748 
0.0825 0.2656 0.0748 
0.0825 0.2783 0.0776 

. 0.0932 0.2915 0.0871 
0.1076 0.3054 0.099 
0.1152 0.3199 0.1054 
0.1152 0.3352 0.1054 
0.1375 0.3511 0.1182 
0.1375 0.3678 0.1252 

Oamnlna 
Frea. 
0.1098 

0.115 
0.1204 
0.1262 
0.1322 
0.1385 
0.1451 

0.152 
0.1592 
0.1868 
0.1748 
0.1631 
0.1918 
0.2009 
0.2105 
0.2205 

0.231 
0.242 

02535 
0.2856 
0.278_3 
0.2915 
0.3054 
0.3199 
0.3352 
0.3511 
0.3678 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

6% Oamplna 
Accel. freq. 

0.0327 0.1098 
0.0416 0.115 
0.0478 0.1204 
0.0497 0.1262 
0.0525 0.1322 
0.0525 0.1385 
0.0525 0.1451 
0.0534 0.152 
0.0534 0.1592 
0.0534 0.1868 
0.0534 0.1748 
0.0534 0.1831 
0.0532 0.1918 
0.0532 0.2009 
0.0532 0.2105 
0.0547 0.2205 
0.0583 0.231 
0.0614 0.242 

0.089 0.2535 
. 0.069 0.2856 
0.0734 0.2783 
0.0817 0.2915 
0.0914 0.3054 

0.097 0.3199 
0.097 0.3352 

0.1047 0.3511 
0.1184 0.3678 

7% Damping 10% 
Accel. freq. AcceL 

0.0305 0.1098 0.028 
0.0378 0.115 0.0332 
0.0424 0.1204 0.036 
0.0437 0.1262 0.0378 
0.0466 0.1322 0.0398 
0.0468 0.1385 0.0398 
0.0468 0.1451 0.0407 
0.0482 0.152 0.0426 
0.0482 0.1592 0.0435 
0.0482 0.1668 0.043! 
0.0482 0.1748 0.043 
0.0482 0.1831 0.0431 

0.048 0.1918 0.043 
0.0478 0.2009 0.0431 

0.049 0.2105 0.046 
0.0527 0.2205 0.050 

0.056 0.231 0.0532 
0.0589 0.242 0.0561 
0.0615 0.2535 0.0585 
0.0836 0.2656 0.0602 
0.0664 0.2783 0.0612 
0.0728 0.2915 0.0624 
0.0795 0.3054 0.0671 
0.0637 0.3189 0.0716 
0.0643 . 0.3352 0.0745 
0.0907 0.3511 0.0762 

0.104 0.3678 0.09 
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0.3853 0.2149 . 0.3853 0.1624 0.3853 0.1446 0.3863 
0.4037 0.2149 0.4037 0.1624 0.4037 0.1446 0.4037 
0.4229 0.2162 0.4229 0.1627 0.4229 0.1446 0.4229 
0.4431 0.3426 0.4431 0.2319 0.4431 0.1895 0.4431 
0.4642 0.3426 0.4642 0.2319 0.•642 0.1921 0.4842 
0.4863 0.3426 0.4863 0.2319 0.4863 0.1921 0.4863 
0.5094 0.3426 0.5094 0.2319 0.5094 0.1986 0.5094 
0.5337 0.3621 0.5337 0.2644 0.5337 0.2284 0.5337 
0.5591 0.3621 0.5591 0.2742 0.5581 0.238 0.5591 
0.5657 0.3621 0.5857 0.2791 0.5857 0.2469 0.5857 
0.6136 0.3621 0.6136 0.2791 0.6136 0.2469 0.6136 
0.6428 0.3694 0.6428 0.2791 0.6428 0.2469 0.6428 
0.6734 0.3694 0.6734 0.2~06 0.6734 0.2657 0.6734 
0.7055 0.4317 0.7055 0.3543 0.7055 0.3133 0.7055 
0.7391 0.5134 0.7391 0.4029 0.7391 0.3524 0.7391 
0.7743 0.5998 0.7743 0.4518 0.7743 0.3831 0.7743 
0.8111 0.7728 0.8111 0.458 0.8111 0.3831 0.8111 
0.8497 0.7728 0.8497 0.458 0.8497 0.3831 0.8497 
0.8902 0.7728 0.8902 0.458 0.8902 0.388 0.8902 
0.9326 0.9974 0.9326 0.5856 0.9326 0.4864 0.9326 
0.977 0.9974 0.977 0.5962 0.977 0.5269 0.977 

1.0235 0.9974 1.0235 0.5962 1.0235 0.5289 1.0235 
1.0723 0.9974 1.0723 0.5962 1.0723 0.5269 1.0723 
1.1233 1.022 1.1233 0.6338 1.1233 0.5306 1.1233 
1.1768 1.022 1.1768 0.6338 1.1768 0.6129 1.1768 
1.2328 1.022 1.2328 0.6338 1.2328 0.6129 1.2328 
1.2916 1.022 1.2916 0.8562 1.2916 0.7174 1.2916 

1.353 1.022 1.353 0.9365 1.353 0.781 1.353 
1.4175 1.0636 1.4175 0.9365 1.4175 0.8087 1.4175 
1.485 1.2052 1.485 0.98{! 1.465 0.6866 1.485 

1.5557 1.4673 1.5557 1.0882 1.5557 0.8988 1.5557 
1.6298 1.4673 1.6298 1.0882 1.6298 0.8988 1.6298 
1.7074 1.4673 1.7074. 1.0882 1.7074 0.9509 1.7074 
1.7887 1.9337 1.7887 1.1866 1.7887 1.0454 1.7887 
1.8738 1.9337 1.8738 1.1866 1.8738 1.0454 1.8738 

1.963 1.9337 1.963 1.2264 1.963 1.0454 1.963 
2.0565 1.9337 2.0565 1.2264 2.0565 1.0454 2,0565 
2.1544 1.9337 2.1544 1.2264 2.1544 1.0454 2.1544 

2.257 1.6526 2.257 1.2264 2.257 1.0.189 2.257 

S_PTWW068 
24590-G04B-F00019 Rev 4 (1/17/2006) 

0.1358 0.3853 
0.1356 0.4037 
0.1356 0.4229 
0.1592 0.4431 
0.1724 0.4842 
0.1742 0.4863 
0.1844 0.5094 
0.2033 0.5337 
0.2093 0.5591 
0.2206 0.5857 
0.2206 0.6136 
0.2213 0.8428 
0.2429 0.6734 

0.279 0.7055 
0.3115 0.7391 

0.331 0.7743 
0.331 0.8111 

0.3436 0.8497 
0.3627 0.8902 
0.3986 0.9326 
0.4456 0.977 
0.4456 1.0235 
0.4578 1.0723 
0.5028 1.1233 
0.5399 1.1768 
0.5399 1.2328 

0.624 1.2918 
0.6757 1.353 
0.6853 1.4175 
0.6853 1.485 
0.6853 1.5557. 
0.7781 1.6298 
0.8465 1.7074 
0.9314 1.7887 
0.9314 1.8738 
0.9314 1.963 
0.9314 2.0565 
0.9314 2.1544 
0.9197 2.257 

0.1278 
0.1276 
0.1276 
0.1381 
0.1573 
0.1618 
0.-1729 
0.1829 
0.1863 
0.1991 
0.1993 
0.2086 
0.2288 
0.2569 

0.278 
0.2909 
0.2909 
0.3138 
0.3375 
0.3523 
0.3884 
0.3963 
0.4362 
0.4775 
0.5088 
0.5088 
0.5564 
0.6023 
0.6424 
0.8424 
0.6427 
0.7205 
0.7818 
0.8343 
0.8343 
0.8343 
0.8343 
0.8343 

24590-PTF-3PS-MEW-T0001, Rev. 2 
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0.3853 0.1141 0.3853 0.0986 
0.4037 0.1144 0.4037 0.1004 
0.4229 0.1144 0.4229 0.1004 

- 0.4431 0.1184 0.4431 0.1069 
0.4842 0.1361 0.4642 0.116 
0.4863 0.1445 0.4863 0.12.31 
0.5094 0.1523 0.5094 0.1276 
0.5337 0.1523 0.5337 0.1276 
0.5591 0.1548 0.5591 0.1353 
0.5857 · 0.1715 0.5857 0.1521 
0.6136 0.1818 0.6136 0.1615 
0.8428 0.1933 0.8428 0.1748 
0.6734 0.2108 0.6734 0.1877 
0.7055 0.2257 0.7055 0.1944 
0.7391 0.2281 0.7391 0.1944 
0.7743 0.2351 0.7743 0.2166 
0.8111 0.2586 0.8111 0.2434 
0.8497 0.2842 0.8497 0.2671 
0.8902 0.3097 0.8902 0.2901 
0.9326 0.3345 0.9326 0.3123 
0.977 0.3568 0.977 0.3322 

1.0235 0.375 1.0235 0.3489 
1.0723 0.3969 1,0723 0.362 
1.1233 0.432 1.1233 0.3768 
1.1768 0.4574 1.1768 0.3977 
1.2328 0.4606 1.2328 0.4062 
1.2916 0.4677 1.2916 0.4071 

1.353 0.5084 1.353 0.4311 
· 1.4175 0.5953 1.4175 0.4919 

1.485 0.6264 1.485 0.511 
1.5557 0.6264 1.5557 0,5133 
1.6298 0.6315 1.6298 0.5443 
1.7074 0.6721 1.7074 0.5582 
1.7887 0.6827 1.7887 0.5914 
1.8738 0.6909 1.6738 0.6195 

1.963 0.7213 1.963 0.6444 
2.0565 0.7554 2.0565 0.6649 
2.1544 0.7745 2.1544 0.6753 

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 
2.4771 1.4968 2.4771 1.1813 2.4771 0.9027 2 .. "4771 

2.595 1.4968 2.595 1.1813 2.595 0.9027 2.595 
2.7186 1.5785 2.7186 1.1813 2.7186 0.9027 2.7186 

2.848 1.5785 2.848 1.1813 2.848 0.9027 2.848 
2.9836 1.5785 2.9836 1.0072 2.9836 0.9027 2.9836 
3.1257 1.5785 3.1257 0.9135 3.1257 0.7834 3.1257 
3.2745 1.5785 3.2745 0.8453 3.2745 0.7676 3.27-45 
3.4305 1.0503 3.4305 0.7273 3.4305 0.6584 3.4305 
3.5938 1.0648 3.5938 0.7273 3.5938 0.6584 3.5938 
3.7649 1.0648 3.7849 0.7273 3.7849 0.6584 3.7649 
3.9442 1.0648 3.9442 0.7273 3.9442 0.8584 3.9442 
4.132 1.0648 4.132 0.7273 4.132 · 0.8584 4.132 

4.3288 1.0648 4.3288 0.7521 4.3288 0.6945 4.3288 
4.5349 1.0648 4.5349 0.7892 4.5349 0.6979 4.5349 
4.7508 1.3052 4.7508 0.7892 4.7508 0.6979 4.7508 

4.977 1.3052 4.977 0.7892 4.977 0.6979 4.977 
5.214 1.3052 5.214 0.7892 5.214 0.6979 5.214 

5.4623 1.3052 5.4823 0.7892 5.4623 0.6979 5.4623 
5.7224 1.5193 5.7224 0.7892 5.7224 0.6979 5.7224 
5.9948 1.5193 5.9948 0.7892 5.9948 0.6979 5.9948 
6.2803 1.5193 6.2803 0.7477 6.2803 0.6873 6.2803 
6.5793 1.5193 8.5793 0.7477 6.5793 0.6873 6.5793 
6.8926 1.5193 6.8926 0.7477 6.8926 0.6832 6.8926 
7.2208 1.5193 7.220.8 0.7477 7.2208 0.6832 7.2208 
7.5646 1.5193 7.5646 0.7477 7.5646 0.6632 7.5646 
7.9248 1.5193 7.92-48 0.7477 7.9248 0.6832 7.9248 
8.3022 1.2327 8.3022 0.6751 8.3022 0.5995 8.3022 
8.6975 0.9775 8.6975 0.6751 8.6975 0.5995 8.6975, 
9.1116 0.929.5 9.1116 0.5846 9.1116 0.5348 9.1116 
9.5455 0.623 9.5455 0.5551 9.5455 0.5348 9.5455 

10 0.742 - 10 0.5551 10 0.5348 10 
10.4762 0.742 10.4762 0.5551 10.4762 0.5348 10.4762 

10.975 0.742 10.975 0.5121 10.975 0.5044 10.975 
11.4976 0.7087 11.4978 0.5121 11.4978 0.4824 11.4978 

12.045 0.7067 12.045 0.5026 12.045 0.4753 12;045 
12.6186 0.7067 12.6186 0.4664 12.6186 0.4572 12.6186 
13.2194 0.7067 13.2194 0.4531 13.2194 0.4433 13.2194 
13.6489 0_.4879 13.8489 0.4205 13.8"489 0.4173 13.8489 
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0.8216 2.3645 0.8042 
0.8216 2.4771 0.8042 
0.8216 2.595 0.8042 
0.8216 2.7186 0.8042 
0.8216 2.848 0.8042 
0.8216 2.9836 0.7681 
0.7396 3.1257 0.7002 

0.706 3.2745 0.6569 
0.6105 3.4305 0.5739 
0.6105 3.5938 0.5739 
0.6105 3.7649 0.5739 
0.6105 3.9442 0,5739 
0.8105 4.132 0.5739 
0.6539 4.3288 0.6178 
0.6817 4.5349 0.6537 
0.6817 4.7508 0.6702 
0.6817 4.977 0.6702 
0.6817 5.214 0.6702 
0.6817 5.4623 0.6702 
0.6817 5.7224 0.6702 
0.6817 5.9948 0.6343 
0.8133 6.2803 0.5671 
0.6133 6.5793 0.5619 
0.6059 6.8926 0.5619 
0.6059 7.2208 0.5619 
0.5969 7.5646 0.5534 
0.5857 7.9248 0.5403 
0.5656 8.3022 0.5394 
0.5656 8.6976 0.5394 
0.5193 9.1116 0.5065 
0.5193 9.5455 0.5065 
0.5193 10 0.5065 
0.5193 10.4782 0.5065 
0.4954 10.975 0.4859 
0.4755 11.4976 0.4693 
0.4651 12.045 0.4586 
0.4527 12.6186 0.4481 
0.4378 13.2194 0.4336 
0.4189 13.8489 0.4158 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Clrculatlon Vacuum Evaporator System 

2.3645 
2.4771 

2.595 
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 
8.6976 
9.1116 
9.5455 

10 
10.4762 

10.975 
11 .4976 

12.045 
12.6186 
13.2194 
13.8489 

0.7876 2:3645 0.6753 
0.7876 2.4771 0.6753 
0.7878 2.595 0.6753 
0.7876 2.7.186 0.6751 

0.771 2.848 0.6514 
0.6606 2.9836 0.5889 
0.6334 3.1257 0.5581 
0.5848 3.2745 0.5121 
0.5164 3.4305 0.4584 
0.5184 3.5938 0.4584 
0.5184 3.7649 0.4584 
0.5184 3.9442 0.4584 
0.5204 4.132 0.4587 

· 0.5556 4.3288 0.4808 
0.5747 4.5349 0.4858 
0.5747 4.7508 0.4858 
0.5747 4.977 0.4858 
0.5747 5.214 0.4858 
0.5747 5.4623 0.4858 

0.568 5.7224 0.4651 
0.5423 5.9948 0.4627 
0.5154 6.2803 0.4687 
0.5164 6.5793 0.4777 
0.5081 6.8926 0.4777 
0.5081 7.2208 0.4777 
0.5081 7.5646 0.4777 
0.5081 7.9248 0.4777 

0.508 8.3022 0.4774 
0.5041 8.6975 0.4735 
0.4867 9.1116 0.4695 
0.4859 9.5455 0.4651 
0.4859 10 0.4651 
0.4855 10.4762 · 0.4609 
0.4687 10.975 0.4468 
0.4577 11.4976 0.4423 
0.4489 12.045 0.436 
0.4393 12.6186 0.4274 
0.4263 13.2194 0.4166 

0.412 13.8489 0.4049 
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14.5083 0.4879 14.5083 0.4205 14.5083 0.4147 14.508:3 
15.1991 0.4879 15.1991 0.4145 15.1991 0.4024 15.1991 
15.9228 0.464 15.9228 0.3946 15.9228 0.3783 15.9228 

16.681 0.484 16.681 0.3946 16.881 0.3783 16.681 
17.4753 0.497 17.4753 0.3813 17.4753 0.3644 17.4753 
18.3074 0.497 18.3074 0.3813 18.3074 0.3644 18.3074 
19.1791 0.497 19.1791 0.3813 19.1791 0.3644 19.1791 
20.0923 0.497 20.0923 0.3574 20.0923 0.3499 20.0923 

21 .049 0.497 21 .049 0.3574 21.049 0,3499 21.049 
22.0513 0.497 22.0513 0.3574 22.0513 0.3499 22.0513 
23.1013 0.497 23.1013 0.3574 23.1013 0.3521 23.1013 
24.2013 0.497 24.2013 0.3574 24.2013 0.3521 24.2013 
25.3536 0.3847 25.3536 0.3574 25.3536 0.3521 25.3536 
26.5609 0.3847 26.5609 0.3574 26.5609 0.3521 26.5609 
27.8256 0.3766 27.8256 0.3574 27.8256 0.3521 27.8256 
29.1505 0.3766 29.1505 0.3422 29.1505 0.3374 29.1505 
30.5386 0.3766 30.5386 0.3422 30.5386 0.3374 30.5388 
31 .9927 0.3766 31.9927 0.3422 31.9927 Q.3313 31 .9927 

33.516 0.3014 33.516 0.3015 33.516 0.3016 33.516 
35.1119 0.3014 35.1119 0.3015 35.1119 0.3016 35.1119 
36.7838 0.3014 36.7838 0.3015 36.7838 0.3016 36.7838 
38.5353 0.3014 38.5353 0.3015 38.5353 0.3016 38.5353 
40.3702 0.301 40.3702 0.301 40.3702 0.3011 40.3702 
42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 
44.3062 0.2996 44.3062 0.2997 44.3062 0.2997 44.3062 
46.4159 0.2989 48.4159 0.2989 48.4159 0.2989 48.4159 

48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 
50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 
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0.4103 14.5083 
0.3966 15.1991 
0.3773 15.9228 
0.3694 16.681 
0.3552 17.4753 
0.3552 18.3074 
0.3552 19.1791 

0.347 20.0923 
0.347 21.049 
0.347 22.0513 

0.3479 23.1013 
0.3479 24.2013 
0.3479 25.3536 
0.3479 26.5609 
0.3479 27.8256 

0.335 29.1505 
0.3349 30.5386 

0.326 31.9927 
0.3036 33.516 
0.3019 35.1119 
0.3019 38.7838 
0.3017 38.5353 
0.3011 . 40,3702 
0.3004 42.2924 
0.2997 44.3062 
0.2989 48.4159 
0.2982 46.628 
0.2975 50.9414 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Cfrculatlon Vacuum Evaporator System 

0.4068 14.5083 
0.393 15.1991 

0.3774 15.9228 
0.366 16.681 

0.3513 17.4753 
0.35 18.3074 
0.35 19.1791 

0.3445 20.0923 
0.3445 21 .049 
0.3445 . 22.0513 
0.3445 23.1013 
0.3445 24.2013 
0.3445 25.3536 
0.3445 26.5609 
0.3445 27.8256 
0.3348 29.1505 
0.3325 . 30.5386 

0.323 31.9927 
0.306 33.516 

0.3025 35.1119 
0.3022 36.7838 
0.3018 38.5353 
0.3012 40.3702 
0.3005 42.2924 
0.2997 44.3062 
0.2989 46.4159 
.0.2982 46.626 
0.2975 50.9414 

0.4011 14.5083 0.394 
0.3882 15.1991 0.3825 
0.3753 15.9228 0.3712 
0.3635 16.681 0.3605 

0.352 17.4753 0.3511 
0.3471 18.3074 0.3445 
0.3449 19.1791 0.3419 
0.3407 20.0923 0.3381 
0.3407 21 .049 0.3371 
0.3407 22.0513 0.3371 
0.3407 23.1013 0.3371 
0.3407 24.2013 0.3371 
0.3396 25.3536 0.3356 
0.3398 28.5809 0.3356 
0.3393 27.8256 0.334 
0.3331 29.1505 0.3297 
0.3287 30.5386 0.3247 
0.3199 31 .9927 0.3178 
0.3088 33.516 0.3105 
0.3043 35.1119 0.3061 
0.3029 36.7838 0.3039 
0.3021 38.535-3 0.3027 
0.3014 40.3702 0.3016 
0.3006 42.2924 0.3007 
0.2998 . 44.3062 0.2999 · 

0.299 46.4159 0.2991 
0.2982 48.628 0.2983 
0.2975 50.9414 0.2975 
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RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00006, Rev. OB 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circul1;1tion Vacuum Evaporator System 
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S_PTEE024.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 24E 
Vertical Responses - Slab/Wall Joints 
Elevation o ft. {Concrete) 
Enveloped Spectra 

Damping 0.60o/o Damping 2% 
FreQ. Accel. Freq. Atcei. 
0.1098 0.0329 0.1098 0.0294 

0.115 0.0347 0.115 0.0311 
0.1204 0.0347 0.1204 0.0312 
0.1262 0.0349 0.1262 0.0312 
0.1322 ·0.0349 0.1322 0.0312 
0.1385 0.035 0.1385 0.0313 
0.1451 0.035 0.1451 0.0313 

0.152 0.0351 0.152 0.0313 
0.1592 0.0351 0.1592 0.0313 
0.1668 0.0351 0.1668 0.0313 
0.1748 0.0422 0.1748 0.0358 
0.1831 0.0535 0.1831 0.0445 
0.1918 0.0577 0.1918 0.0478 
0.2009 0.0577 0.2009 0.0478 
0.2105 0.0577 0.2105 0.0478 
0.2205 0.0577 0.2205 0.0478 
0.231 0.056 0.231 0.0493 
0.242 0.0624 0.242 0.0554 

0.2535 0.0713 0.2535 0.0823 
0.2656 0.0713 0.2656 0.0623 
0.2763 0.0713 0.2783 0.0623 
0.2915 0.0743 0.2915 0.0666 
0.3054 0.0675 0.3054 0.0756 
0.3199 0.0921 0.3199 0.0797 
0.3352 0.1105 0.3352 0.0889 
0.3511 0.1251 0.3511 0.0953 
0.3678 0.1251 0.3678 0.0953 
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Damping 
Frea. 
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 

3% 
Accel. 

0.0275 
0.029 

0.0291 
0.0291 
0.0291 
0.0292 
0.0292 
0.0292 
0.0292 
0.0297 
0.0323 
0.0398 
0.0425 
0.0425 
0.0425 
0.0432 
0.0463 
0.0513 
0.0574 
0.0574 
0.0574 
0.0624 
0.0693 
0.0728 
0.0786 
0.0825 
0.0846 

Damping 4% Damping 5o/e 
Freq. Acee!. Freq. Accel. 
0.1098 0.0263 0.1098 0.0254 

0.115 0.0271 0.115 0.0257 
0.1204 0.0272 0.1204 0.0257 
0.1262 0.0272 0.1262 0.0257 
0.1322 0.0272 0.1322 0.0257 
0.1385 0.0272 0.1385 0,0261 
0.1451 0.0273 0.1451 . 0.0261 

0.152 0.0273 0.152 0.0262 
0.1592 0.0262 0.1592 0.0275 
0.1688 0.0289 0.1668 0.0262 
0.1748 0.0296 0.1746 0.0282 
0.1831 0.0358 0.1631 0.0324 
0.1918 0.036 0.1916 0.0347 
0.2009 0.0392 0.2009 0.0373 
0.2105 0.0392 0.2105 0.0374 
0.2205 0.0416 0.2205 0.0402 
0.231 0.0438 0.231 0.0422 
0.242 0.0476 0.242 0.0442 

0.2535 0.0532 0.2535 0.0496 
0.2656 0.0532 0.2656 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 0.0642 
0.3511 0.0725 0.3511 0.0683 
0.3676 0.0775 0.3678 0.0712 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

Damping 
Freq. 
0.1098 

0.115 
0.1204 
0.1262 
0.1322 
0.1365 
0.1451 

0.152 
0.1592 
0.1668 
0.1746 
0.1631 
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% Damping 10o/. 
Accel. Freq. Accel. 

0.0236 0.1098 0.0217 
0.024 0.115 0.022 
0.024 0.1204 0.022 
0.024 0.1262 0.022 
0.024 0.1322 0.0221 

0.0243 0.1385 0.0223 
0.0243 0.1451 0.0223 
0.0249 0.152 0.0235 
0.0262 0.1592 0.0246 
0.0269 0.1668 0.0252 
0.0269 0.1748 0.0257 
0.0272 0.1831 0.026 
0.0319 0.1916 0.0287 

0.034 0.2009 0.0302 
0.0347 0.2105 0.0322 
0.0377 0.2205 0.0346 
0.0392 0.231 0.0355 
0.0392 0.242 0.0355 

0.044 0.2535 0.0384 
0.044 0.2656 0.0384 
0.044 0.2783 0.0396 

0.0502 0.2915 · 0.0442 
0.0539 .0.3054 0.0468 
0.0539 0.3199 0.0469 
0.0553 0.3352 0.0475 
0.0577 0.3511 0.0492 
0.0613 0.3676 0.0512 
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0.3853 0.1251 0.3853 0.0957 0.3853 0.0881 0.3863 
0.4037 0.1549 0.4037 0.1124 0.4037 0.0974 0.4037 
0.-4229 0.1549 0.4229 0.1189 0.4229 0.1035 0.4229 
0.4431 0.1769 0.4431 0.13~ 0.4431 0.1155 0.4431 
0.4642 0.1769 0.4642 0.1354 0.4642 0.1155 0.4642 
0.4863 0.1981 0.4863 0.1469 0.4863 0.1252 0.4863 
0.5094 0.1981 0.5094 0.1469 0.5094 0.1252 0.5094 
0.5337 0.1981 0.5337 0.1469 0.5337 0.1252 0.5337 
0.5591 0.1981 0.5591 0.1469 0.5591 0.1252 0.5591 
0.5857 0.2017 0.5857 0.1489 0.5857 0.1267 0.5857 
0.6136 0.2095 0.6136 0.1489 0.6136 0.1267 0.6136 
0.6428 0.2095 0.6428 0 .. 1592 0.6428 0.144 0.6428 
0.6734 0.2431 0.6734 0.1645 0.6734 0.1488 0.6734 
0.7055 0.2431 0.7055 0.1697 0.7055 0.1488 0.7055 
0.7391 0.2431 0.7391 0.1929 0.7391 0.1715 0.7391 
0.7743 0.3175 0.7743 0.1939 0.7743 0.1721 0.7743 
0.811 1 0.3175 0.8111 0.209 0.8111 0.1824 0.8111 
0.6497 0.3175 0.8497 0.2096 0.8497 0.1901 0.8497 
0.8902 0.3175 0.8902 0.2137 0.8902 0.1942 0.8902 
0.9326 0.4048 0.9326 0.2B29 0.9326 0.221 0.9326 

0.977 0.4048 0.977 0.2629 0.977 0.2351 0.977 
1.0235 0.4048 1.0235 0.2629 1.0235 0.2351 1.0235 
1.0723 0.4048 1.0723 0.284 1.0723 0.2556 1.0723 
1.1233 0.6478 1.1233 0.3694 1.1233 0.3066 1.1233 
1.1768 0.6478 1.1768 0.4092 1.1768 0.3316 1.1768 
1.2328 0.6478 1.2328 0.4092 1.2328 0.338 1.2328 
1.2916 0.6478 1.2916 0.4092 1.2916 0.354 1.2916 

1.353 0.7347 1.353 0.4213 1.353 0.3577 1.353 
1.4175 0.7347 1.4175 0.4733 1.4175 0.4091 1.4175 

1.485 0.7347 1.485 0.4733 1.485 0.4217 1.485 
1.5557 0.7347 1.5557 0.5093 1.5557 0.4416 1.5557 
1.6298 0.9163 1.6298 0.5735 1 .. 6298 0.4647 1.6298 
1.7074 0.9163 1.7074 0.5735 1.7074 0.4912 1.7074 
1.7887 0.9163 1.7887 0.8252 1.7887 0.5523 1.7887 
1.8738 1.0657 1.8738 0.6899 1.8738 0.6207 1.8738 

1.963 1.309 1.963 0.9405 1.983 0.8061 1.963 
2.0565 1.6456 2.0565 0.9926 2.0565 0.8189 2.0565 
2.1544 1.8009 2.1544 0.9928 2.1544 0.8564 2.1544 

2.257 1.8009 2.257 1.1559 2.257 1.0045 2.257 
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0.0808 0.3853 
0.0858 0.4037 
0.0912 0.4229 
0.0999 0.4431 
0.0999 0.4642 
0.1094 0.4863 
0.1094 0.5094 

0.111 0.5337 
0.111 0.5591 
0.111 0.5857 

0.1134 0.6138 
0.1315 0.6428 
0.1378 0.6734 
0.1378 0.7055 
0.1538 0.7391 
0.1574 0.7743 
0.1628 0.8111 
0.1739 0.8497 
0.1779 0.8902 
0.1968 0.9326 
0.2163 0.977 
0.2163 1.0235 
0.2329 1.0723 
0.2666 1.1233 
0.2847 1.1768 
0.3029 1.2326 
0.3182 1.2916 

0.336 1.353 
0.3602 1.4175 
0.3846 1.485 
0.4075 1.5557 
0.4283 1.6298 
0.4549 1.7074 
o.sose 1.1a81 
0.5714 1.8738 
0.7024 1.983 
0.7387 2.0565 
0.7912 2.1544 
0.9012 2.257 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.0753 0.3853 
0.0767 0.4037 
0.0813 0 .4229 
0.0876 0.4431 
0.0876 0.4642 
0.0976 0.4863 
0.0976 0.5094 
0.1042 0.5337 
0.1047 0.5591 
0.1056 0.5857 
0.1058 0.6138 
0.1212 0.6428 
0.1281 0.6734 
0.1281 0.7055 
0.1387 0.7391 

0.145 0.7743 
0.1507 0.8111 
0.1802 0.8497 
0.1643 0.8902 
0.1816 0.9326 
0.2009 0.977 
0.2009 1.0235 
0.2147 1.0723 
0.2389 1.1233 
0.2551 1.1768 
0.2737 1.2326 
0.2852 1.2916 
0.3164 1.353 
0.3347 1.4175 
0.3589 1.485 
0.3855 1.5557 
0.4013 1.6298 
0.4281 1.7074 
0.4672 1.7887 

' 0.5353 1.8738 
.0.8201 1.963 
0.6771 2.0565 

0.735 2.1544 
0.8146 2.257 

0.0657 0.3853 0.0549 
0.0657 0.4037 0.0549 
0.0671 0.4229 0.0549 
0.0699 0.4431 0.0582 
0.0733 0.4642 0.063 
0.0813 0.4863 0.0674 
0.0854 0.5094 0.0741 
0.0936 0.5337 0.0818 
0.0963 0.5591 0.0856 
0.0968 0.5857 0.086 
0.0968 0.6136 0.086 
0.1051 0.6428 0.0888 
0.112 0.6734 0.0942 

0.1134 0.7055 0.0964 
0.1162 0.7391 0.102 
0.1247 0.7743 0.1138 
0.1354 . 0.8111 0.1227 
0.1387 0.8497 0.1251 

o.143 0.8902 0.1326 
0.1835 0.9326 0.1486 
0.1792 0.977 0.1594 
0.1799 1.0235 0.1605 
0.1885 1.0723 0.1656 
0.2034 1.1233 0.1728 
0.2216 1,1768 0.1912 
0.2267 1.2328 0.2053 

0.251 1.2916 0.2185 
0.2841 1.353 0.2475 
0.3026 1.4175 0.2665 

0.318 1.465 0.2749 
0.3483 1.5557 0.3069 
0.3692 1.6298 0.3333 
0.3889 1.7074 0.3565 
0.4188 1.7887 0.3802 
0.4752 1.8738 0.-4067 
0.5214 1.963 0.•47 
0.5832 2.0565 0.-4847 
0.6387 2.1544 0.5339 
0.7109 2.257 0.5868 
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2.3645 2.8799 2.3645 1.3727 2.3645 1.0904 2.3645 0.9196 
2.4771 2.8799 2.4771 1.3727 2.4771 1.0904 2.4771 0.9196 

2.595 2.8799 2.595 1.3727 2.595 1.0904 2.595 0.9452 
2;7186 2.8799 2.7186 1.4539 2.7186 1.2603 2.7186 1.1174 

2.848 2.8799 2.848 1.5317 2.848 1.354 2.848 1.2068 
2.9836 2.8799 2.9836 1.6869 2.9836 1.4122 2.9836 1.2244 
3.1257 2.8799 3.1257 1.6869 3.1257 1.4122 3.1257 1.2244 
3.2745 2.8799 3.2745 1.6869 3.2745 1.4122 3.2745 1.2244 
3.4305 2.7652 3.4305 1.6869 3.4305 1.4122 3.4305 1.2244 
3.5938 2.7652 3.5938 1.6869 3.5938 1.4122 3.5938 1.2244 
3.7649 2.7652 3.7649 1.6869 3.7649 1.4122 3.7649 1.2244 
3.9442 2.5281 3.9442 1.5986 3.9442 1.3527 3.9442 1.2028 
4.132 2.0437 4.132 1.301 4.132 1.1226 4.132 1.0243 

4.3288 2.0437 4.3288 1.301 4.3288 1.1226 4.3288 1.0061 
4.5349 1.8207 4.5349 1.1967 4.5349 1,0554 4.5349 0.961 1 
4.7508 1.7008 4.7508 1.1624 4.7508 0.9915 -4.7508 0.8891 

4.977 1.700B 4.977 1.1624 4.977 0.9915 4.977 0.8809 . 
5.214 1.700B 5.214 1.0975 5.214 . 1.0304 5.214 0.9266 

5.4623 1.8735 5.4623 1.0975 5.4623 1.0304 5.4623 0.9266 
5.7224 2.0602 5.7224 1.0975 5.7224 1.0304 5.7224 0.9266 
5.9948 2.0602 5.9948 1.0975 5.9948 1.0304 5.9948 0.9266 
6.2803 2.0602 6.2803 1.0975 6.2803 0.9936 6.2803 0.9089 
6.5793 2.0602 6.5793 1.0975 6.5793 0.9797 6.5793 0.9089 
6.8926 2.0602 6.8926 1.1327 6.8926 0.9797 6.8926 0.9089 
7.2208 2.0602 7.2208 1.1327 7.2208 0.9797 7.2208 0.9089 
7.5646 2.0602 7.5646 1.1327 7.5646 0.9797 7.5646 0.9089 
7.9248 2.0602 7.9248 1.1327 7.9248 0.9797 7.9248 0.9089 
8.3022 1.9504 8.3022 1.1327 8.3022 0.9797 8.3022 0.8643 
8.6975 1.9504 8.6975 1.0187 8.8975 0.9639 8.6975 0.8643 
9.1116 1.9504 9.1116 1.0121 .9.1116 0.9236 9.1116 0.8486 
9.5455 1.5548 9.5455 0.9674 9.5455 0.8614 9.5455 0.7897 

10 1.2412 10 0.7976 10 0.711 10 0.6704 
10.4762 1.2412 10.4762 0.7976 10.4782 0.7005 10.4762 0.6467 

10.975 1 .. 1134 10.975 0.7976 10.975 0.7005 10.975 0.8467 
11.4976 1.1405 11 .•976 0.7568 11.4976 0.6751 11.4978 0.8377 

12.045 1.1405 12.045 0.7357 12.045 0.6444 12.045 0.589 
12.6186 1.2275 12.6186 0.8893 12.6186 0.6274 12.6188 0.5862 
13.2194 1.2275 13.2194 0.6871 13.2194 0.6274 13.2194 0.5862 
13.8489 1.2275 13.8489 0.6871 13.8489 0.8274 13.8489 0.5862 

S_PTEE024.grf 
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2.3645 
2.4771 

2.595 
2.7186 

2.846 
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 
6.8928 
7.2208 
7.5846 
7.9248 
8.3022 
8.6975 
9.1116 
9.5455 

' 10 
10.4762 

10.975 
11.4978 

12.045 
12.6186 
13.2194 
13.8489 

0.8166 
0.8166 
0.8693 
1.0126 
1.0834 
1,0648 
1.0848 
1.0648 
1.0848 
1.0648 
1.0848 
1.0834 
0.9633 
0.9227 
0.6876 
0.8354 
0.8192 
0.846 
0.846 
0.846 
0.846 

0.8253 
0.8253 
0.8253 
0.8253 
0.8253 
0.8253 
0.7929 
0.7929 
0.788 

. 0.7297 
0.6403 

0.616 
0.618 

0.8083 
0.5732 
0.5625 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

2.3645 0.7747 2.3645 0.6314 
7.4771 0.7973 2.4771 0.6564 

2.595 0.7973 2.595 0.6706 
2.7186 0.8596 2.7186 0.723 
2.848 0.8973 2.848 0.7882 

2.9836 0.8973 2.9836 0.8498 
3.1257 0.8973 3.1257 0.8582 
3.2745 0.8973 3.2745 0.8582 
3.4305 0.8973 3.4305 0.8582 
3.5938 0.8973 3.5938 0.8582 
3.7649 0.8973 3.7649 0.8582 
3.9442 0.8973 3.9442 0.817 
4.132 0.6831 4.132 0.7478 

4_.3288 0.8061 4.3288 0.6837 
4.5349 0.7772 4.5349 0.6655 
4.7~08 0.7494 4.7508 . 0.6545 

4.977 0.7321 4.977 0.65 
5.214 0.7319 5.214 0.6389 

5.4623 0.7319 5.4623 0.6389 
5.7224 0.726 5.7224 0.6355 
5.9948 0.726 5.9948 0.6171 
6.2803 0.7087 . 6.2803 0.6055 
6.5793 0.7045 6.5793 0.6033 
6.8926 0.7045 6.8926 0.596 
7.2208 0.7045 7.2208 0.5928 
7.5646 0.7045 7.5646 0.5938 
7.9248 0.7045 7.9248 0.5938 
8.3022 0.6856 8.3022 0.5938 
8.6975 0.6856 8.6975 0.5938 
9.1116 0.6856 9.1116 0.5938 
9.5455 0.641 9.5455 0.5601 

10 0.5913 10 0.5423 
10.4762 0.5777 10.4762 0.5402 

10.975 0.5777 10.975 0.5337 
11.4978 0.5831 11 .4978 0.5155 

12.045 0.5•22 12.045 0.5023 
12.6186 0.5262 12.6186 0.4844 

0.5538. 13.2194 0.5083 13.2194 0.4638 
0.5538 13,6489 0.5083 13.6489 0.4598 
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14.5083 1.2275 14.5083 0.8538 14.5083 0.5901 
15.1991 1.2275 15.1991 0.6538 15.1991 0.5893 
15.9228 0.9578 15.9228 0.848 15.9228 0.557 

16.681 0.9578 16.681 0.648 16.681 0.557 
17.4753 0.9578 17.4753 0.648 17.4753 0.557 
18.3074 0.9578 18.3074 0.648 18.3074 0.557 
19.1791 0.9578 19.1791 0.648 19.1791 0.557 
20.0923 0.7395 20.0923 0.4726 20.0923 0.-4506 

21 .049 0.6778 21 .049 0.•505 21 .049 0.4139 
22.0513 0.581 1 22.0513 0.4381 22.0513 0.4001 
23.1013 0.5542 23.1013 0.392 23.1013 0.3693 
24.2013 0.5425 24.2013 0.3749 24.2013 0.3654 
25.3536 0.4219 25.3536 0.3896 25.3536 0.3851 
26.5809 0.4219 26.5609 0.36 26.5809 0.3524 
27.8256 0.4219 27.8256 0.3433 27.8256 0.3297 
29.1505 0.4219 29.1505 0.3433 29.1505 . 0.3274 
30.5366 0.4219 30.5386 0.3433 30.5386 0.3274 
31.9927 0.3814 31 .9927 . 0.3366 31.9927 0.3197 

33.516 0.3355 33.516 0.3289 33.516 0.3197 
~5.1119 0.319 35.1119 0.3183 35.1119 0.3177 
36.783B 0.3163 36.7838 0.316 36.7838 0.3158 
38.5353 0.3145 38.5353 0.3144 38.53.53 0.3143 
40.3702 0.3131 40.3702 0.313 40.3702 0.3129 
42.2924 0.3119 42.2924 0.3118 42.2924 0.3118 
44.3062 0.3108 44.3062 0.3108 44.3062 0.3106 
46.4159 0.3099 46.4159 0.3099 46.4159 0.3099 
48.626 0.309 46.626 0.301l 48.626 0.301l 

50.9414 0.3083 50.9414 0.3083 50.9414 0.3083 

S_PTEE024.grf 
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14.5083 0.5832 14.5083 0.5383 
15.1991 0.5436 15.1991 0.5098 
15.9228 0.5105 15.9228 0.4847 

16.681 0.5105 16.681 0.4847 
17.4753 0.5105 17.4753 0.4847 
18.3074 0.5105 18.3074 0.4847 
19.1791 0.5105 19.1791 0.4847 
20.0923 0.4448 20,0923 0.4372 

21 .049 0.4083 21 .049 0.4023 
22.0513 0.3907 22.0513 0.3854 
23.1013 0.3648 23.1013 0.3627 
24.2013 0.3819 24.2013 0.3593 
25.3538 0.3607 25.3538 0.3568 
26.5809 0.3478 28.5809 0.3444 
27.8256 0.3277 27.8258 0.3262 
29.1505 0.3214 29.1505 0.3202 
30.5386 0.3214 30.5388 0.3167 
31 .9927 0.3172 31.9927 0.3167 

33.516 0.3172 33.516 0.3167 
35.1119 0.3172 35.1119 0.3167 
36 .. 7838 0.3157 36.7838 0.3155 
38.5353 0.3142 38.5353 0.3141 
40.3702 0.3129 40.3702 0.3128 
42.2924 0.3118 42.2924 0.3117 
44.3062 0.3108 44.3062 0.3108 
46.4159 0.3098 46.4159 0.3098 

48.826 0.308 48.626 0.309 
50.9414 0.3084 50.9414 0.3084 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

14.5083 
15.1991 
15.9228 

16.681 
17.4753 
18.3074 
19.1791 
20.0923 

21.049 
22.0513 
23.1013 
24.2013 
25.3538 
26.5609 
27.8256 
29.1505 
30.5386 
3.1.9927 

33.516 
35.1119 
36.7838 
38.5353 
40.3702 
42.2924 
44.3062 
46.4159 

48.626 
50.9414 

0.4957 14.5083 0.4501 
0.4637 15.1991 0.431 

0.45 15.9228 0.4229 
0.45 16.681 0.4185 
0.45 17.4753 0.4181 
0.45 18.3074 0.4181 
0.45 19.1791 0.4181 

0.4208 20.0923 0.3993 
0.3903 21 .049 0.3744 

0.378 22.0513 0.3841 
0.3583 23.1013 0.3544 

0.355 24.2013 0.3497 
0.3507 25.3538 0.3446 
0.3397 26.5809 0.3359 
0.3247 27.8256 0.3258 
0.3188 29.1505 0.3186 

0.318 30.5386 0.3153 
0.316 31.9927 0.3153 
0.316 33.518 0.3153 
0.316 35.1119 0.3153 

0.3151 36.7838 0.3146 
0.3139 38.5353 0.3136 
0.3128 40.3702 0.3128 
0.3117 42.2924 0.3116 
0.3107 44.3062 0.3107 
0.3098 46.4159 0.3098 

0.309 48.826 0.309 
0.3084 50.9414 0.3084 
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ci -C: 
0 

RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-0D005, Rev. OB 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 
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SLAB ONLY Vertical Responses 
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10.0 

Frequency (cps) 
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S_PTWW121 .grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. 08 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 121 
SLAB ONL y Vertlcal Responses 
Elevation 56 ft. 
EL56_H-L-7-12 

Damping 0.60% Damping 
Freo. Accel. Freo. 
0.1098 0.033 0.1098 

0.115 0.0348 0.115 
0.1204 0.0348 0.1204 
0.1262 0.0349 0.1262 
0.1322 0.0349 0.1322 
0.1385 0.0349 0.1385 
0.1451 0.0349 0.1451 

0.152 0.0349 . 0.152 
0.1592 0.0349 0.1592 
0.1668 0.0349 0.1668 
0.1748 0.0423 0.1748 
0.1.831 0.0536 0.1831 
0.1918 0.0577 0.1918 
0.2009 0.0577 0.2009 
0.2105 0.0577 0.2105 
0.2205 0.0577 0.2205 

0.231 0.0581 0.231 
0.242 0.0625 0.242 

0.2535 0.0716 0.2535 
0.2856 0.0716 0.2656 
0.2783 0.0716 0.2783 
0.2915 0.0747 0.2915 
0.3054 0.0877 0.3054 
0.3199 0.0922 0.3199 
0.3352 0.111 0.3352 
0.351 1 0.1257 0.3511 
0.3678 0.1257 0.3678 

S_PTWW121 .grf 

2% 
Acee!. 

0.0295 
0.0311 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0358 
0.0446 
0.0478 
0.0478 
0.0478 
0.0478 
0.0495 
0.0555 
0.0626 
0.0628 
0.0626 
0.0669 

0.076 
0.0798 
0.0894 
0.0957 
0.0957 

24590-G048-F00019 Rev 4 (1/17/2006) 

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 

3% .Damplna 4% Damping 
Accel. Freq. Accel. Frea. 

0.0276 0.1098 0.0264 0.1098 
0.0291 0.115 0.0272 0.115 
0.0291 0.1204 0.0272 0.1204 
0.029.1 0.1262 0.0272 0.1262 
0.0291 0.1322 0.0272 0.1322 
0.0291 0.1385 0.0272 0.1385 
0.0291 0.1451 0.0272 0.1451 
0.0291 . 0.152 0.0272 0.152 
0.0291 0.1592 0.0284 0.1592 
0.0298 0.1668 0.0291 0.1668 
0.0324 0.1748 0.0297 0.1748 
0.0398 0.1831 0.0358 0.1831 
0.0425 0.1918 0.0381 0.1918 
0.0425 0.2009 0.0393 0.2009 
0.0425 0.2105 0.0397 0.2105 
0.0434 0.2205 0.0419 0.2205 
0.0465 0.231 0.0443 0.231. 
0.0514 0.242 0.0477 0.242 
0.0577 0.2535 0.0534 0.2535 
0.0577 0.2658 0.0534 0.2656 
0.0577 0.2783 0.0534 0.2783 
0.0624 0.2915 0.0588 0.2915 
0:0697 0.3064 0.0646 0.3064 

0.073 0.3199 0.0671 0.3199 
0.079 0.3352 0.0711 0.3352 

0.0829 0.3511 0.0729 0.3511 
0.0851 0.3678 0.078 0.3678 

6% 
Accel. 

0.0255 
0.0258 
0.0258 
0.0258 
0.0258 
0.0259 
0.0259 
0.0265 
0.0277 
0.0285 
0.0285 
0.0325 
0.0349 
0.0375 

0.038 
0.0406 
0.0427 
0.0444 
0.0499 
0.0499 
0.0499 
0.0558 
0.0609 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

Damping 7% Damping 10% 
Freq. Accel. Freq. Accel. 
0.1098 0.0238 ·0.1098 0.0219 

0.115 0.0241 0.115 0.0223 
0.1204 0.0241 0.1204 0.0223 
0.1262 0.0241 0.1262 0.0223 
0.1322 0.0241 0.1322 0.0223 
0.1385 0.0242 0.1385 0.0223 
0.1451 0.0242 0.1451 0.0225 

0.152 0.0252 0.152 0.0241 
0.1592 0.0267 0.1592 0.0254 
0.1666 0.0274 0.1666 0.0261 
0.1748 .0.0274 0.1748 0.0265 
0.1831 0.0275 Q.1831 0.0268 
0.1918 0.0321 0.1918 0.0291 
0.2009 0.0344 0.2009 0.0306 
0.2105 0.0352 0.2105 0.0328 
0.2205 0.0383 0.2205 0.0353 

0.231 0.0397 · 0.231 0.0362 
0.242 0.0397 0.242 0.0362 

0.2535 0.0445 0.2535 0.0389 
0.2856 0.0445 0.2656 0.0389 
0.2783 0.0445 0.2783 · 0.0401 
0.2915 0.0508 0.2915 0.0451 
0.3054 0.0548 0.3054 0.0477 

0.062 · 0.3199 0.0546 0.3199 0.0477 
0.08'49 0.3352 

0.067 0.3511 
0.0719 0.3678 

0.0562 0.3352 0.0484 
0.0585 0.3511 0.0501 

0.062 0.3678 0.0521 
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0.3853 0.1257 0.3853 0.0961 0.3853 0.0884 0.3853 
0.4037 0.1552 0.4037 0.113 0.4037 0.0981 "0.4037 
0.4229 0.1552 0.4229 0.1191 0.4229 0.1039 0.4229 
0.4431 0.1777_ 0.4431 0.1362 0.4431 0.1163 o.«31 
0.4642 0.1777 0.4642 0.1362 0.4642 0.1183 0.4642 
0.4863 0.1985 0.4863 0.1471 0.4883 0.1253 0.4663 
0.5094 0.1985 0.5094 0.1471 0.5094 0.1253 0.5094 
0.5337 0.1985 0.5337 0.1471 0.5337 0.1253 0.5337 
0.5591 0.1985 0.5591 0.1471 0.5591 0.1253 0.5591 
0.5857 0.2005 0.5857 0.1488 0.5857 0.1268 0.5857 
0.6136 0.2118 0.6136 0.1488 0:6136 0.1268 0.6136 
0.6428 0.2118 0.6428 0.161 0.6428 0.1458 0.8428 
0.6734 0.2446 0.6734 0.1647 0.6734 0.1502 0.6734 . 
0.7055 0.2446 0.7055 0.1702 0.7055 0.1502 0.7055 
0.7391 0.2446 0.7391 0.1967 0.7391 0.175 0.7.391 
0.7743 0.3214 0.7743 0.1967 0.7743 0.1771 0.7743 
0.8111 0.3214 0.8111 0.213 0.8111 0.1859 0.8111 
0.8497 0.3214 0.8497 0.2135 0.8497 0.1935 0.8497 
0.8902 0.3214 0.8902 0.2172 0.8902 0.1977 0.8902 
0.9326 0.4138 0.9326 0.2697 0.9326 0.2279 0.9326 

0.977 0.4138 0.977 0.2697 0.977 0.2419 0.977 
1.0235 0.4138 1.0235 0.2697 1.0235 0.2419 1.0235 
1.0723 0.4138 1.0723 0:2936 1.0723 0.265 1.0723 
1.1233 0.6656 1.1233 0.3815 1.1233 0.3148 1.1233 
1.1768 0.6656 1.1768 0.4149 1.1788 0.3398 1.1768 
1.2328 0.6856 1.2328 0.4149 1.2328 0.3472 1.2328 
1.2916 0.6656 1.2916 0.4154 1.2916 0.3673 1.2916 

1.353 0.7352 1.353 0.4269 1.353 0.3673 1.353 
1.4175 0.7352 1.4175 0.4722 1.4175 0.4009 1.4175 

1.485 0.7352 1.485 0.4722 1.485 0.4287 1.485 
1.5557 0.7352 1.5557 0.4852 1.5557 0.4395 1.5557 
1.6298 0.9015 1.6298 0.5521 1.6298 0.4513 1.6298 
1.7074 0.9015 1.7074 0.5521 1.707-4 0.4862 1.7074 
1.7887 0.9015 1.7887 0.5762 1.7887 0.5303 1.7887 
1.8736 0.9435. 1.8738 0.683 1.8738 0.6193 1.8738 

1.963 1.1781 1.963 0.8458 1.963 0.7609 1.963 
2.0565 1.4722 2.0565 0.9587 2.0565 0.6148 2.0585 
2.1544 1.4722 2.1544 0.9587 2.1544 0.8589 2.1544 

2.257 1.6581 2.257 1.1094 2.257 0.9923 2.257 
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0.0817 0.3853 
0.0885 .0.4037 
0.0918 0.4229 
0.1007 0.4431 
0.1007 0.4642 
0.1094 · 0.4663 
0.1094 0.5094 
0.1121 0.5337 
0.1121 0.5591 
0.1121 0.5857 

0.113 0.6136 
0.1335 0.6428 
0.1391 0.6734 . 
0.1391 0.7055 
0.1569 0.7391 
0.1625 0.7743 
0.1665 0.8111 
0.1767 0.8497 
0.1814 0.8902 
0.2035 0.9326 
0.2225 0.977 
0.2225 1.0235 
0.2418 1.0723 
0.2725 1.1233 

0.292 1.1768 
0.3122 1.2326 
0.3281 1.2916 
0.3448 1.353 
0.3625 1.4175 
0.3999 1.485 

0.415 1.5557 
0.4236 1.8298 
0.4612 1.7074 
0.5052 1.7887 
0.5672 1.8738 
0.6865 1.963 
0.7472 2.0565 
0.7934 2.1544 
o:8986 2.257 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.0762 0.3853 
O.OTT3 0.4037 

0.082 0.4229 
0.0885 0.4431 
0.0885 0.4642 
0.0974 0.4863 
0.0989 0.5094 
0.1057 0.5337 
0.1057 0.5591 
0.1057 0.5857 
0.1057 0.6136 
0.1231 0.6428 
0.1296 0.6734 
0.1297 0.7055 
0.1417 0.7391 
0.1502 0.7743 
0.1543 0.8111 
0.1633 0.8497 
0.1678 0.8902 
0.1879 0.9326 
0.2066 0.977 
0.2066 1.0235 
0.2238 1.0723 
0.2434 1.1233 
0.2651 1.1768 
0.2629 1.2326 
0.2961 1.2916 
0.3251 1.353 
0.3436 1.4175 
o.~151 1.485 
0.3934 1.5557 
0.4018 1.6298 
0.4392 . 1.7074 
0.4812 1.7887 
0.5244 1.8738 
0.6261 1.963 
0.6889 2.0565 
0.7347 2.1544 
0.8226 2.257 

0.0667 0.3853 0.0559 
0.0667 0.4037 0.0559 
0.0875 0.4229 0.0559 
0.0709 0.4431 0.0607 
0.0743 0.4642 0.0645 
0.0814 0.4663 0.0687 

0.087 0.5094 0.076 
0.0953 0.5337 0.0834 
0.0974 0.5591 0.0867 . 
0.0974 0.5857 0.0887 
0.0974 0.6136 0.0887 
0.1073 0.6428 0.0909 
0.1141 0.6734 0.0975 
0.1156 0.7055 0.0986 
0.1186 0.7391 0.1045 
0.1301 0.7743 0.1169 
0.1391 0.8111 0.1261 
0.1432 0.8497 0.1288 
0.1464 0.8902 0.1364 
0.1688 0.9326 0.1524 
0.1839 0.977 0.1636 
0.1863 1.0235 0.1.646 
0.1974 1.0723 0.1722 
0.2056 1.12.33 0.1743 
0.2307 1.1768 0.1986 
0.2384 1.2328 0.2121 

0.258 1.2916 0.2233 
0.2922 1.353 0.25-46 
0.3109 1.4175 . 0.2743 
0.3332 1.485 0.2839 
0.355g 1.5557 0.3097 
0.3721 1.6298 0.3337 
0.3978 1.7074 0.3566 
0.4371 1.7887 0.3827 
0.4712 1.8738 0.4109 

0.53 1.963 0.4366 
0.5856 2.0565 0.4943 
0.6319 2.1544 0.5285 
0.7018 2.257 0.5689 
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2.3645 3.1044 2.3645 1.3561 2.3645 1.0122 2.3645 
2.4771 3.1044 2.4771 1.3561 2.4771 1.0122 2.4771 

2.595 3.1044 2.595 1.3561 2.595 1.0122 2.595 
2.7186 3.1044 2.7186 1.4793 2.7186 1.2977 2.7186 

2.648 3.1044 2.848 1.5392 2.848 1.349 2.848 
2.9636 3.2341 2.9836 1.714 2.9836 1.407 2.9836 
3.1257 3.2341 3.1257 1.714 3.1257 1.407 3.1257 
3.2745 3.2341 3.2745 1.714 3.2745 1.407 3.2745 
3.4305 3.2341 3.4305 1.714 3.4305 1.407 3.4305 
3.5938 3.2341 3.5938 1.714 3.5938 1.407 3.5938 
3.7649 3.1962 3.7649 1.714 3.7649 1.407 3.7649 
3.9442 1.8572 3.9442 1.3131 3.9442 1.1798 3.9442 
4.132 1.3859 4.132 1.1101 4.132 1.0059 4.132 

4.3288 1.4004 4.3288 1.01 4.3288 0.9193 '4.3288 
4.5349 1.453 4.5349 1.0185 4.5349 0.9043 4.5349 
4.7508 1.453 4.7508 1.0165 4.7508 0.9043 4.7508 
4.977 1.453 4.977 1.0527 4.977 0.9446 4.977 
5.214 1.5622 5.214 1.1002 5.214 1.013 5.214 

5.4623 1.9198 5.4623 1.1825 5.4623 1.0375 5.4623 
5.7224 2.1413 5.7224 1.2391 5.7224 1.0781 5.7224 
5.9948 2.1413 5.9948 1.2391 5.9948 1.0821 5.9948 
6.2803 2.1413 8.2803 1.4291 8.2803 1.2694 6.2803 
6.5793 2.8254 . 6.5793 1.8044 6.5793 1.4817 6.5793 
6.8926 4.5401 6.8926 2.3318 6.8926 1.8873 6.8926 
7.2208 4.6887 7.2208 2.5167 7.2208 2.0952 7.2208 
7.5646 4.8887 7.5646 2.833 7.5646 2.1261 7.5646 
7.9248 4.6887 7.9248 2.633 7.9248 2.1261 7.9248 
8.3022 4.6887 8.3022 2.633 8.3022 2.2308 8.3022 
8.6975 4.7522 8.6975 2.633 8.6975 2.2308 8.6975 
9.1116 4.7522 9.1116 2.633 9.1116 2.2308 9.1.116 ... 
9.5455 4.7522 9.5455 2.633 9.5455 2.2308 9.5455 

10 4.7522 10 2.633 10 2.2308 10 
10.4762 4.7522 10.4762 2.633 10.4762 2.2308 10.4762 
10.975 4.7522 10.975 2.7198 10.975 2.3406 10.975 

11.4976 6.3932 11.4976 3.0713 11.4976 2.4592 11 .-4976 
12.045 6.3932 12.045 3.0713 12.045 2.4592 12.045 

12.6186 6.3932 12.8186 3.0713 12.8186 2.4592 12.6186 
13.2194 6.3932 13.2194 3.0713 13.2194 2.4592 13.2194 
13.8489 6.3932 13.8489 3.0713 13.8489 2.4592 13.8489 

S_PTWW121.grf 
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0.9664 2.3645 0.8503 
0.9901 2.4771 0.8519 
0.9901 2.595 0.8519 
1.1587 2.7186 1.0446 
1.1927 2.848 1.0583 
1.1927 2.9836 1.0583 
1.1927 3.1257 1.0583 
1.1927 3.2745 1.0583 
1.1927 3.4305 1.0583 
1.1927 3.5938 1.0583 
1.1927 3.7649 1.0583 
1.0801 3.9442 0.9935 
0.9267 4.132 0.8638 
0.8523 4.3288 0.7981 
0.8298 4.5349 0.7728 
0.8298 4.7508 0.7728 
0.8574 4.977 0.7946 

0.934 5.214 0.8657 
0.9404 5.4623 0.8658 
0.9858 5.7224 0.9004 
0.9888 5.9948 0.9125 
1.1734 6.2803 1.1115 
1.3887 6.5793 1.3019 
1.6445 6.8926 1.502 
1.8287 7.2208 1.663 
1.9026 7.5646 1.7092 
1.9026 7.9248 1.7092 
1.9713 8.3022 1.7431 
1.9713 8.6975 1.7431 
1.9713 . 9.1116 1.7431 
1.9713 9.5455 1.7431 
1.9713 10 1.7431 
1.9713 1.0.4762 1.7431 
2.0833 10.975 1.8722 
2.0954 11 .4976 1.8722 
2.0954 12.045 1.8722 
2.0954 12.6186 1.8722 
2.0954 13.2194 1.8722 
2.0954 13.6489 1.8722 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

2.3645 
2.4771 

2.595 
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 
13.8489 

0.719 2.3645 0.5849 
· 0.719 2.4771 0.6283 
0.7497 2.595 0.6688 
0.8675 2.7186 0.7137 
0.8783 2.848 0.7856 
0.8783 2.9836 0.8371 
0.8783 3.1257 0.8371 
0.8783 3.2745 0.8371 
0.8783 3.4305 0.8371 
0.8783 3.5938 0.8371 
0.8783 3.7649 0.823 
0.8783 3.9442 0.7625 
0.7879 4.132 0.7016 
0.7074 4.3288 0.644 

0.702 4.5349 0.6353 
0.702 4.7508 0.6353 

0.7059 4.977 0.6353 
0.7586 5.214 0.6576 
0.7638 5.4623 0.6822 
0.8178 5.7224 0.7373 
0.8549 5.9948 0.8006 
1.0135 6.2803 0.8904 
1.1-439 6.5793 1.0139 
1.2963 8.8926 1.1065 
1.4026 7.2208 1.1658 
1.5057 7.5646 1.2197 
1.5186 7.9248 1.2293 
1.5994 8.3022 1.2573 
1.6517 8.6975 1.3022 
1.6517 9.1116 1.3022 
1.6517 9.5455 1.3022 
1.6517 10 1.3022 
1.6517 10.4762 1.3022 
1.5448 10.975 1.3465 
1.5448 11.-4976 1.436 
1.5448 12.045 1.436 
1.5448 12.6186 1.436 
1.5448 13.2194 1.436 
1.5448 13.8489 1.436 
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14.5083 6.2879 14.5083 3.0713 14.5083 2.4592 14.5083 
15.1991 6.1979 15.1991 2.9655 15.1991 2.4592 15.1991 
15.9228 3.8738 15.9228 2.2164 15.9228 2.0644 15.9228 

16.681 3.4691 18.681 1.8084 16.681 1.6218 16.681 
17.4753 3.4691 17.4753 1.6784 17.4753 1.4303 17.4753 
18.3074 2.6063 18.3074 1.5361 16.3074 1.3631 16.3074 
19.1791 2.6063 19.1791 1.3209 19.1791 1.1588 19.1791 
20.0923 1.5805 20.0923 1.1546 20.0923 1.0136 20.0923 

21 .049 1.3004 21 .049 0.8944 21 .049 0.8148 21.049 
22.0513 0.9281 22.0513 0.8029 22.0513 0.7675 22.0513 
23.1013 0.7455 23.1013 0.7175 23.1013 0.7113 23.1013 
24.2013 0.7455 24.2013 0.7175 24.2013 0.7063 24.2013 
25.3538 0.7105 25.3536 0.6836 25.3536 0.6748 25.3538 
26.5609 0.7105 26.5609 0.8836 28.5609 0.6748 26.5609 
27.8256 0.6713 27.8256 0.6593 27.8256 0.654 27.8256 
29.1505 0.6193 29.1505 0.6233 29.1505 0.6233 29.1505 
30.5386 0.6069 30.5386 0.5987 30.5366 0.601 30.5388 
31 .9927 0.6069 31 .9927 0.5931 31 .9927 0.5907 31 .9927 

33.516 0.5732 33.516 0.5757 33.516 0.5772 33.516 
35.1119 0.5711 35.1119 0.5711 35.1119 0.5711 35.1119 
36.7838 0.5654 38.7838 0.5653 36.7838 0.5653 38.7838 
38.5353 0.5598 38.5353 0.5598 38.5353 0.5598 38.5353 
40.3702 0.5548 40.3702 0.5547 40.3702 0.5547 40.3702 
42.2924 0.5501 42.2924 0.5501 42.2924 0.55 42.2924 
44.3062 0.5458 44.3062 0.5458 44.3062 0.5458 44.3062 
46.4159 0.5419 46.4159 0.5419 46.4159 0.5419 46.4159 
48.626 0.5382 48.626 0.5382 48.626 0.5382 48.826 

50.9414 0.5347 50.9414 0.5347 50.9414 0.5348 50.9414 

S_PTWW121 .grf 
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2.0954 14.5083 1.8722 
2.0954 15.1991 1.8722 

1.922 15.9228 1.7933 
1.4892 16.681 1.3822 
1.3119 17.4753 1.2584 
1.2784 18.3074 1.1859 
1.0576 19.1791 0.9944 
0.9381 20.0923 0.8832 
0.7857 21 .049 0.758 
0.7403 22.0513 0.7306 
0.7103 23.1013 0.7074 
0.6988 24.2013 0.6932 
0.6729 25.3538 0.6722 
0.6686 26.5609 0.6637 
0.6496 27.8256 0.6459 
0.6227 29.1505 0.6218 
0.602 30.5386 0.6025 

0.5898 31 .9927 0.5896 
0.5781 33.516 0.5787 
0.5712 35.1119 0.5713 
0.5653 36.7838 0.5652 
0.5597 38.5353 0.5597 
0.5546 40.3702 0.5546 

0.55 42.2924 0.55 
0.5458 44.3062 0.5458 
0.5419 46.4159 0.5419 
0.5382 48.626 0.5383 
0.5348 50.9414 0.5348 

24590-PTF-3PS-MEW-T0001, Rev. 2 
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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 
26.5809 
27.8256 
29.1505 
30.5386 
31 .9927 
33.516 

35.1119 
36.7838 
38.5353 
40.3702 
42.2924 
44.3062 
48.4159 

48.626 
50.9414 

1.5448 14.5083 1.4308 
1.5448 15.1991 1.4308 
1.5448 15.9228 1.3311 
1.2458 16.681 1.1088 
1.0884 17.4753 0.932 
1.0285 16.3074 0.874 
0.9231 19.1791 0.8367 
0.8312 20.0923 0.7647 
0.7323 21 .049 0.7132 
0.7155 22.0513 0.6984 
0.6997 23.1013 0.687 
0.6846 24.2013 0.6737 
0.6681 25.3536 · 0.6599 

0.656 26.5609 0.6468 
0.6395 27.8256 0.632 
0.6196 29.1505 0.6158 
0.8024 30.5386 0.6011 
0.5894 31 .9927 0.589 
0.5792 33.516 0.5793 
0.5715 35.1119 0.5715 
0.5652 36.7836 0.565 
0.5596 38.5353 0.5594 
0.5545 40.3702 0.5544 
0.5499 42.2924 0.5498 
0.5457 44.3062 0.5457 
0.5419 46.4159 0.5419 
0.5383 48.626 0.5384 
0.5349 50.9414 0.5351 
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2.50 
Figure 40 

RPP-WTP Pretreatment Faclllty ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 

I 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 
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S_PTWW040.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No. : 24590-PTF-S0C-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% 
Freq. Accel. Freq. Accel. 
0.1098 0.0314 0.1098 0.0288 
0.115 0.0359 0.115 0.033 

0.1204 0.041 0.1204 0.0383 
. 0.1282 0.046 0.1262 0.0427 

0.1322 0.0489 0.1322 0.0442 
0.1385 0.0518 0.13B5 0.0463 
0.1451 0.0518 0.1451 0.0463 

0.152 0.0518 0.152 0.0463 
0.1592 0.0518 0.1592 0.0463 
0.1668 0.0518 0.1668 0.0463 
0.1748 0.0518 0.1748 0.0463 
0.1831 0.0518 0.1831 0.0463 
0.1918 0.0522 0.1918 0.0505 
0.2009 0.057 0.2009 0.0549 
0.2105 0.0707 0.2105 0.06 
0.2205 0.0909 0.2205 0.0714 
0.231 0.1079 0.231 0.0907 
0.242 0.1196 0.242 0.0993 

0.2535 0.1204 0.2535 0.0993 
0.2656 0.1204 0.2656 0.0993 
0.2783 0.1255 0.2783 0.1097 
0.2915 0.1425 0.2915 0.1248 
0.3054 0.1425 0.3054 0.1248 
0.3199 0.1425 0.3199 0.1248 
0.3352 0.1711 0.3352 0.1348 
0.3511 0.2173 0.3511 0.163 
0.3678 0.2401 0.3878 0.1757 

S_PTWW040.grf . 
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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 

3% Damping 
Acee!. FreQ. 

0.0276 0.1098 
0.0315 0.115 
0.0387 0.1204 
0.0407 0.1262 
0.0421 0.1322 
0.0431 0.1385 
0.0431 0.1451 
0.0431 0.152 
0.0431 0.1592 
0.0431 0.1668 
0.0431 0.1748 
0.0455 0.1831 
0.0496 0.1918 
0.0536 0.2009 
0.0586 0.2105 
0.0643 0.2205 
0.0814 0.231 
0.0884 0.242 
0.0884 0.2535. 
0.0924 0.2656 
0.1009 0.2783 
0.1148 0.2915 
0.1152 0.3054 
0.1152 0.3199 
0.1186 0.3352 
0.137 0.3511 

0.1531 0.3878 

4% Damping &% 
Accel. FreQ. Accel. 

0.0268 0.1098 0.0261 
0.0301 0.115 0.029 
0.0353 . 0.1204 0.034 
O.03B9 0.1262 0.0372 
0.0403 0.1322 0.0385 
0.0403 0.1385 0.0385 
0.0403 0.1451 0.0385 
0.0403 0.152 0.0385 
0.0403 0.1592 0.0385 
0.0403 0.1668 0.0384 
0.041 0.1748 0.0404 

0.0447 0.1831 0.044 
0.0486 0.1918 0.0476 
0.0525 0.2009 0.0514 
0.0574 0.2105 0.0562 
0.0624 0.2205 0.061 
0.0735 0.231 0.0674 
0.0793 0.242 0.0715 
0.0797 0.2535 0.0755 
0.0881 0.2656 0.0841 

0.095 0.2783 0.0907 
0.106 0.2915 0.0982 

0.1069 0.3054 0.0996 
0.1069 0.3199 0.0996 
0.1069 0.3352 0.0996 

0.117 0.3511 0.1079 
0.1395 0.3678 0.1276 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

Damping 7% Damping 10°,(, 
Freq. Acee!. Freq. Accel. 
0.1098 0.0248 0.1098 0.0232 

0.115 0.0275 0.115 0.0253 
0.1204 0.0316 0.1204 0.0287 
0.1262 0.0344 0.1262 0.0312 
0.1322 0.0356 0.1322 0.0321 
0.1385 0.0356 0.1385 0.0321 
0.1451 0.0356 0.1451 0.0321 

0.152 0.0356 0.152 0.0321 
0.1592 0.0356 0.1592 0.0325 
0.1668 0.0362 0.1668 0.0352 
0.1748 0.0394 0.1748 0.0379 
0.1831 . 0.0426 0.1831 0.0406 
0.1918 
0.2009 
0.210s 
0.2205 

0.231 
0.242 

0.2535 
0.2656 
0.2783 
0.2915 
0.3054 
0.3199 
0.3352 
0.3511 
0.3678 

0.0458 0.1918 0.0437 
0.0497 0.2009 0.0474 

0.054 0.2105 . 0.0516 
0.0586 0.2205 0.0558 
0.0631 · 0.231 0.0595 
0.0667 0.242 0.0622 
0.0695 0.2535 0.0659 
0.0771 0.2656 0.0687 
0.0835 0.278.3 0.0755 
0.0888 0.2915 0.0813 
0.0909 0.3054 0.0841 
0.0909 0.3199 0.0846 
0.0909 0.3352 0.0846 
0.0933 0.3511 0.0846 

0.108 0.3678 0.0887 
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0.3853 0.2401 0.3853 0.1803 0.3853 0.1622 0.3853 
0.4037 0.2401 0.4037 0.1853 0.4037 0.1651 0.4037 
0.4229 0.2401 0.4229 0.1853 0.4229 0.1651 0.-4229 
0.4431 0.2696 0.4431 0.1872 0.4431 0.1712 0.4431 
0.4642 0.2696 0.4642 0.1963 0.4642 0.179 0.4642 
0.4863 0.2696 0.4863 0.2048 · 0.4863 0.1795 0.4863 
0.5094 0.3933 0.5094 0.2804 0.5094 0.2339 0.5094 
0.5337 0.496 0.5337 0.3467 0.5337 0.2831 0.5337 
0.5591 0.498 0.5591 0.3467 0.5591 0.2831 0.5591 
0.5857 0.498 0.5857 0.3487 0.5857 0.2831 0.5857 
0.6136 0.498 0.6136 0.3467 0.6136 0.2855 0.6136 
0.6428 0.5118 0.6428 0.3731 0.6428 0.3183 0.6428 
0.6734 0.5118 0.6734 0.3731 0.6734 0.3247 0.6734 
0.7055 0.5118 0.7055 0.3731 0.7055 0.3247 0.7055 
0.7391 0.5118 0.7391 0.3731 0.7391 0.3247 0.7391 
0.7743 0.5271 0.7743 0.3892 0.7743 0.3374 0.7743 
0.8111 0.5842 0.8111 0.3905 0.8111 0.3524 0.8111 
0.8497 0.5842 0.8497 0.4479 0.8497 0.4022 0.8497 
0.8902 0.5842 0.8902 0.4479 0.8902 0.4022 0.8902 
0.9326 0.8993 0.9328 0.8088 0.9328 0.5069 0.9326 

0.977 0.8993 0.977 0.6068 0.977 0.507 0.977 
1.0235 0.8993 1.0235 0.6088 1.0235 0.507 1.0235 
1.0723 0.8993 1.0723 0.6169 1.0723 0.5581 1.0723 · 
1.1233 1.1503 1.1233 0.6989 1.1233 0.6146 1.1233 
1.1768 1.1503 1.1768 0.7013 1.1768 0.8177 1.1768 
1.2328 1.1503 1.2328 0.7602 1.2328 0.676 1.2328 
1.2916 1.4069 1.2916 0.9112 1.2916 0.7748 1.2916 

1.353 1.4069 1.353 0.9854 1.353 0.8366 1.353 
1.4175 1.4069 1.4175 0.9854 1.4175 0.8366 1.4175 
1.485 1.4069 1.485 0.9854 1.485 0.8366 1.485 

1.5557 1.4069 1.5557 0.9854 1.5557 0.8366 1.5557 
1.6298 1.6681 1.6298 1.0205 1.6298 0.8966 1.6298 
1.7074 1.6681 1.7074 1.0205 1.7074 0.9046 1.7074 
1.7887 2.0604 1.7887 1.1768 1.7887 1.1373 1.7887 · 
1.8738 2.0604 1.8738 1.1768 1.8738 1.1373 1.8738 

1.963 2.0804 1.963 1.1768 1.963 . 1.1373 . 1.963 
2.0565 2.0604 2.0565 1.1768 2.0565 1.1373 2.0565 
2.1544 2.0604 2.1544 1.1768 2.1544 1.1373 2.1544 
2.257 1.7622 2.257 1.1768 2.257 1.1373 2.257 
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0.1467 0.3853 
0.1483 0.4037 
0.1-497 0.4229 
0.1571 0.4431 
0.1637 0.4642 
0.1837 0.4883 
0.2007 0.5094 
0.2394 0.5337 
0.2394 0.5591 
0.2394 0.5857 
0.2597 0.6136 
0.2805 0.6428 
0.2958 0.8734 
0.2958 0.7055 
0.2958 0.7391 
0.3002 0.7743 
0.3253 0.8111 

0.367 0.8497 
0.387 0.8902 

0.4394 0.9326 
0.4543 0.977 
0.4543 1.0235 
0.5126 1.0723 

0.567 1.1233 
0.5745 1.1768 
0.6069 1.2328 
0.6655 1.2916 
0.7197 1.353 
0.7197 1.4175 
0;1197 ·1.485 
0.7629 1.5557 

0.82 1.6298 
0.8499 1.7074 

0.99 · 1.7887 
0.99 · 1.8738 
0.99 1.963 
0.99 2.0565 
0.99 2.1544 
0.99 2.257 

24590-PTF-3P_S-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.1335 
0.1343 
0.1382 
0.1447 
0.1503 
0.1503 
0.1759 
0.2126 
0.2172 
0.2172 
0.2392 
0.2523 
0.2722 
0.2722 
0.2722 
0.2812 
0.3077 
0.3388 
0.3388 
0.3909 
0.4088 
0.4088 
0.4775 
0.5246 
0.5387 
0.5619 
0.6075 
0.6331 
0.6602 
0.6898 
0.7329 
0.7642 
0.8018 
0.8859 
0.8859 
0.8859 
0.8859 
0.9184 
0.9184 

0.3853 0.1124 0.3853 0.0952 
0.4037 0.1165 0.4037 0.0996 
0.4229 0.1221 0.4229 0.1054 
0.4431 0.1242 0.4431 0.1054 
0.4642 0.1279 0.4642 0.1174 
0.4863 0.1396 0.4863 0.1334 
0.5094 0.1597 0.5094 0.1486 
0.5337 0.1766 0.5337 0.1593 
0.5591 0.1895 0.5591 0.1611 
0.5857 0.1895 0.5857 0.168 
0.6136 0.2082 0.6136 0.177 
0.6428 0.2127 0.6428 0.177 
0.6734 0.2359 0.8734 0.198 
0.7055 0.2359 0.7055 0.2086 
0.7391 0.2389 0.7391 0.2175 
0.7743 0.2528 0.7743 0.2292 
0.B111 0.2782 0.8111 0.2429 
0.8497 0.2955 0.8497 0.2503 
0.8902 0.2955 0.8902 0.2503 
0.9326 0.3258 0.9326 0.2677 

0.977 0.3406 0.977 0.2841 
1.0235 0.3568 1.0235 0.3084 
1.0723 0.4206 1.0723 0.3593 
1.1233 0.4637 1.1233 0.4009 
1.1768 0.4887 1.1768 0.4328 
1.2328 0.5151 1.2328 0.4624 
1.2916 0.5495 1.2916 0.4943 

1.353 0.5865 1.353 0.5282 
1.4175 0.6163 1.4175 0.5576 

1.485 · 0.6458 1.485 0.5873 
1.5557 
1.6298 
1.7074 
1.7887 
1.8738 
1.963 

2.0565 
2.1544 

2.257 

0.6615 1.5557 0.6151 
0.7076 1.6298 0.6389 
0.720• 1.7074 0.6548 
0.7382 1.7887 0.6673 
0.7686 1.8738 0.6934 
0.7926 1.963 0.7145 
0.8132 2.0565 0.7272 
0.829 2.1544 0.7272 
0.829 2.257 0.7272 
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2.3645 1.801 2.3645 1.1855 2.3645 1.1373 2.3645 
2.4771 1.801 2.4771 1.2722 2.4771 1.1373 2.4771 

2.595 1.801 2.595 1.291. 2.595 1.1373 2.595 
2.7186 1.801 2.7186 1.291 2.7186 1.1373 2.7186 

2.848 1.801 2.848 1.291 2.848 1.1373 2.848 
2.9836 1.7695 2.9836 1.291 2.9836 1.1373 2.9836 
3.1257 1.7695 3.1257 1.3084 3.1257 1.1422 3.1257 
3.2745 1.7695 3.2745 1.3427 3.2745 1.2702 3.2745 
3.4305 1.9605 3.4305 1.3427 3.4305 1.315 3.4305 
3.5938 2.186 3.5938 1.3427 3.5938 1.315 3.5938 
3.7649 2.186 3.7649 1.3427 3.7649 1.315 3.7649 
3.9442 2.186 3.9442 1.3427 3.9442 1.315 3.9442 

4.132 2.186 4.132 1.3797 4.132 1.315 4.132 
4.3288 2.166 4.3288 1.3797 4.3288 1.315 4.3288 
4.5349 2.186 4.5349 1.44TT 4.5349 1.3442 4.5349 
4.7508 2.186 4.7508 1.4477 4.7508 1.3442 4.7508 
4.977 2.166 4.977 1.4477 4.977 1.3442 4.977 
5.214 2.186 5.214 1.4477 5.214 1.3442 5.214 

5.4623 2.129 5.4623 1.4477 5.4623 1.3442 5.4623 
5.7224 2.129 5.7224 1.4477 5.7224 1.3442 5.7224 
5.9948 2.0602 5.9948 1.2614 5.9948 1.2227 5.9948 
6.2803 2.0602 6.2803 1.2213 8.2803 1.1509 6.2803 
6.5793 2.0602 6.5793 1.1878 6.5793 1.0624 6.5793 
6.8926 2.0602 6.8926 1.1182 6.8926 1.0351 6.6926 
7.2208 2.0602 7.2208 1.107 7.2208 0.9906 7.2208 
7.5646 2.0602 7.5646 1.107 7.5646 0.9906 7.5646 
7.9248 2.0602 7.9248 1.107 7.9248 0.9536 7.9248 
8.3022 1.7636 8.3022 1.0601 8.3022 0.8626 6.3022 
8.6975 1.3365 8.6975 0.6395 8.6975 0.7398 8.6975 
9.1116 1.0611 8.1116 0.798 9.1116 0.7367 9.1116 
9.5455 1.0611 9.5455 . 0.7201 9.5455 0.655 9.5455 

10 0.8759 10 0.8206 10 0.5593 10 
10.4762 0.841 10.4762 0.5804 10.4762 0.542 10.4762 
10.975 0.7327 10.975 0.5804 10.975 0.542 10.975 

11 .4976 0.7327 11.4976 0.5804 11.4976 0.542 . 11 .. 4976. 
12.045 0.6827 12.045 0.5648 12.045 0.5078 12.045 

12.8186 0.6827 12.6186 0.5848 12.8186 0.5078 12.6186 
13.2194 0.6534 13.2194 0.5648 13.2194 0.5078 13.2194 
13.8489 0.6877 13.8469 0.5648 13.8489 0.5078 13.8489 

S_PTWW040.grf 
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0.99 2.3645 
0.99 2.4771 
0.99 2.595 
0.99 2.7188 

1.0306 2.848 
1.0306 2.9836 
1.0306 3.1257 
1.1405 3.2745 
1.1822 3.4305 
1.1822 3.5938 
1.1822 3.7849 
1.1822 3.9442 
1.1822 4.132 
1.1822 4.3288 
1.3252 4.5349 
1.3252 4.7508 
1.3252 4.977 
1.3252 5.214 
1.3252 5.4623 
1.3143 5.7224 
1.1692 5.9948 
1.0945 6.2803 
1.0377 6.5793 
0.9782 8.8926 
0.9262 7.2208 
0.9195 7.5646 
0.8812 7.9248 
0.7767 8.3022 
0.6965 8.6975 
0.6899 9.1116 
0.6244 9.5455 
0.5358 10 
0.5187 10.4762 
0.5187 10.975 
0.5187 11 .4976 
0.4909 12.045 
0.4736 12.6186 
0.4736 13.2194 
0.4736 13.8489 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.9184 2.3645 
0.9184 2.4771 
0.9184 2.595 
0.9314 2.7186 
0.9834 2.848 
0.9834 2.9836 
0.9834 3,1257 
1.0295 3.2745 
1.0726 3.4305 
1.0726 3.5938 
1.0784 3.7849 
1.0784 3.9442 
1.0784 4.132 

1.117 4.3288 
1.2251 4.5349 
1.2251 4.7508 
1.2251 4.977 
1.2251 5.214 
1.2251 5.4623 
1.2019 5.7224 
1.1126 5.9948 
1.0449 6.2803 
0.9937 6.5793 
0.9346 6.8926 
0.8836 7.2208 
0.8594 7.5646 
0.8301 7.9246 
0.7243 8.3022 
0.6715 8.6975 
0.6522 9.1116 
0.5998 9.5455 

0.516 10 
0.5008 10.4762 
0.5006 10.975 
0.5008 11.4976 
0.4782 12:045 
0.4502 12.6186 
0.4502 13.;2194 
0.4502 13.8489 

0.829 2.3645 0.7272 
0.829 2.4771 0.7436 

0.8354 2.595 0.7711 
0.8739 2.7186 0.802 
0.9097 2.846 0.6289 

0.919 2.9836 0.8422 
0.9212 3.1257 0.8511 
0.9272 3.2745 0.8831 
0.9512 3.4305 0.8756 
0.9875 3.5938 0.9006 
0.9958 3.7849 0.9115 
1.0054 3.9442 0.9143 
1.0098 4.132 0.9215 
1.0287 4.3288 0.9239 
1.0703 4.5349 0.9239 
1.0703 4.7508 0.9239 
1.0703 4.977 0.9239 
1.0703 5.214 0.9239 
1.0703 5.4623 0.9141 
1.0271 5.7224 0.8812 
1.0071 5.9948 0.8812 
0.9577 6.2803 0.8515 
0.9148 6.5793 0.618 
0.8642 6.8926 0.7799 

0.813 7.2208 0.7283 
0.7912 7.5646 0.7084 

0.756 7.9248 0.6785 
0.6848 8.3022 0.6279 
0.6369 8.6975 0.5912 
0.5945 9.1116 0.5436 
0.5597 9.5455 0.5149 

0.493 10 0.4751 
0.4787 10.4762 0.4612 
0.4787 10.975 0.4612 
0.4753 11.4976 0.4513 
0.4588 12.045 0.4391 
0.4326 12.6186 0.4147 
0.4326 13.2194 0.414 
0.4326 13.8489 0.414 
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14.5083 0.6877 14.5083 . 0.5648 14.5083 0.5078 14.5083 
15.1991 0.6877 15.1991 0.5648 15.1991 0.5078 15.1991 
15.9228 0.7918 15.9228 0.5648 15.9228 0.5078 15.9228 

16.681 0.7918 16.681 0.5648 16.681 0.5078 16.681 
17.4753 0.8433 17.4753 0.5648 17.4753 0.5078 17.4753 
18.3074 0.8433 18.3074 0.5848 18.3074 0.5078 18.3074 
19.1791 0.9548 19.1791 0.5648 19.1791 0.5078 19.1791 
20.0923 0.9548 20.0923 0.5648 20.0923 0.5078 20.0923 

21 .049 0.9548 21 .049 0.5848 21.049 0.5078 21.049 
22.0513 0.9548 22.0513 0.5648 22.0513 0.5078 22.0513 
23.1013 0.9548 23.1013 0.5848 23.1013 0.5078 23.1013 
24.2013 0.8433 24.2013 0.5648 24.2013 0.5052 24.2013 
25.3536 0.6913 25.3536 0.4652 25.3536 0.4529 25.3536 
26.5609 0.6913 26.5609 0.4542 26.5609 0.4319 26.5609 
27.8256 0.6242 27.8256 0.4234 27.8256 0.4002 27.8256 
29.1505 0.4776 29.1505 0.4074 29.1505 0.4002 29.1505 
30.5386 0.4776 30.5386 0.3989 30.5386 0.3961 30.5386 
31 .9927 0.4776 31 .9927 0.3989 31 .9927 0.3961 31.9927 

33.516 0.4046 33.516 0.3989 33.516 0.3961 33.516 
35.1119 0.3927 35.1119 0.392 35.1119 0.3914 35.1119 
36.7838 0.3877 36.7838 0.3875 36.7838 0.3873 36.7836 
38.5353 0.3846 38.5353 0.3845 38.5353 0.3844 38.5353 
40.3702 0.3624 40.3702 0.3823 40.3702 0.3823 40.3702 
42.2924 0.3807 42.2924 0.3807 42.2924 0.3807 42.2924 
44.3062 0.3794 44.3062 0.3794 44.3062 0.3793 44.3062 
46.4159 0.3782 46.4159 0.3782 46.4159 0.3782 46.4159 

4B.626 0.3772 48.626 0.3772 48.626 0.3772 48.626 
50.9414 0.3762 50.9414 0.3762 50.9414 0.3762 50.9414 
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0.4736 14.5083 0.4502 
0.4736 15.1991 0.4502 
0.4736 15.9228 0.4502 
0.4736 16.681 0.4502 
0.4736 17.4753 0.4502 
0.4736 18.3074 0.4502 
0.4778 19.1791 0.4579 
0.4778 20.0923 0.4579 
0.4778 21 .049 0.4579 
0.4778 22.0513 0.4579 
0.4778 23.1013 0.4579 

0.468 24.2013 0.444 
0.4436 25.3536 0.4358 

0.42 26.5609 0.4138 
0.3941 27.8256 0.3925 
0.3941 29.1505 0.3925 
0.3941 30.5386 0.3925 
0.3941 31 .9927 0.3925 
0.3941 33.516 0.3925 
0.3907 35.1119 0.39 
0.3871 36.7838 0.3868 
0.3843 38.5353 0.3842 
0.3822 40.3702 0.3821 
0.3806 42.2924 0.3806 
0.3793 44.3062 0.3793 
0.3782 48.4159 0.3782 
0.3772 48.626 0.3772 
0.3762 50.9414 0.3762 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Clrculatlon Vacuum Evaporator System 

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 
28.5809 
27.8256 
29.1505 
30.53B6 
31 .9927 

33.516 
35.1119 
36.7838 
38.5353 
40.3702 
42.2924 
44.3062 
46.4159 

48.626 
50.9414 

0.4326 14.5083 0.414 
0.4326 15.1991 0.414 
0.4326 15.9228 0.414 
0.4326 16.681 0.414 
0.4326 17.4753 0.414 
0.4326 18.3074 0.414 
0.4326 19.1791 0.414 
0.4326 20.0923 0.414 
0.4326 21.049 0.414 
0.4326 22.0513 0.414 
0.4326 23.1013 0.4127 
0.4282 24.2013 0.4127 
0.4238 25.3536 0.4112 
0.4069 26.5609 0.401 
0.3903 27.8256 0.389 
0.3903 29.1505 0.3881 
0.3903 30.5386 0.3881 
0.3903 31 .9927 0.3881 
0.3903 33.516 0.3881 
0.3B87 35.1119 0.3871 
0.3862 36.7838 0.3852 
0.3839 36.5353 0.3834 

0.382 40.3702 0.3817 
0.3805 42.2924 0.3803 
0.3792 44.3062 0.3791 
0.3781 48.4159 0.3781 
0.3772 48.626 0.3772 
0.3763 50.9414 0.3763 
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24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 
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Figure 41 
SLAB-WALL JOINT North-South Responses 
Elevation 54 Ft. 
Line 30 & B 

- 0.5% Damping 
- 2%Damping 
- 3% Damping 
- 4% Damping 
- 5%Damplng 

- - 7% Damping 
- 10% Damping 
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S_PTWW041 .grf 
RPP-Wf P Pretreatment Facility ISRS 
Cale No .: 24590-PTF-SDC-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 41 
SLAB-WALL JOINT North-South Responses 
Elevation 54 Ft. 
Line 30 & B 

Damolna 0.50% Damolna 2% 
Freq. Accel. Frea. Acee!. 
0.1096 0.0457 0.1096 0.03!M 
0.115 0.0556 0.115 0.0493 

0.1204 0.0648 0.1204 0.0582 
0.1262 0.0719 0.1262 0.0618 
0.1322 0.0763 0.1322 0.0654 
0.1385 0.0787 0.1385 0.0673 
0.1451 0.079 0.1451 0.0676 

0.152 0.079 0.152 0.0676 
0.1592 0.079 0.1592 0.0676 
0.1668 0.079 0.1668 0.0676 
0.1748 0.079 0.1748 0.0676 
0.1831 0.0788 0.1831 0.0675 
0.1918 0.0788 0.1918 0.0675 
0.2009 0.0788 0.2009 0.0675 
0.2105 0.0736 0.2105 0.0633 
0.2205 0.0886 0.2205 0.0625 

0.231 0.065 0.231 0.0626 
0.242 0.0761 0.242 0.069 

0.2535 0.1102 0.2535 0.0918 
0.2656 0.122 0.2856 0.0953 
0.2783 0.122 0.2783 0.0953 
0.2915 0.122 0.2915 0.1008 
0.3054 0.1365 0.3054 0.1184 
0.3199 0.1648 0.3199 0.128 
0.3352 0.1873 0.3352 0.1328 
0.3511 0.2172 0.3511 0.164 
0.3678 0.2172 0.3678 0.164 
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D1m0lna 
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 

3% Damping 
Accel. Freq. 

0.0365 0.1098 
0.0465 0.115 
0.0545 0.1204 
0.0572 0.1262 
0.0803 0.1322 
0.0608 0.1385 
0.0613 0.1451 
0.0813 0.152 
0.0613 0.1592 
0.0613 0.1888 
0.0613 0.1748 
0.0612 0.1831 
0.0612 0.1918 
0.0612 0.2009 
0.0597 0.2105 
0.0589 0.2205 
0.0612 0.231 
0.0652 0.242 
0.0826 0.2535 
0.0828 0.2656 

0.083 0.2783 
0.0938 0.2915 
0.1084 0.305-4 
0.1165 0.3199 
0.1165 0.3352 
0.1388 0.3511 
0.1388 0.3678 

4% Damping 6% 
Accel. Frea. Accel. 

0.0344 0.1098 0.0329 
0.0441 0.115 0.042 
0.0512 0.1204 0.0481 
0.0533 0.1262 0.0498 
0.0564 0.1322 0.0528 
0.0564 0.1385 0.0528 
0.0564 0.1451 0.0528 
0.0568 0.152 0.0538 
0.0568 0.1592 0.0538 
0.0568 0.1668 0.0538 
0.0568 0.1748 0.0538 
0.0568 0.1831 0.0538 
0.0564 0.1918 0.0533 
0.0564 0.2009 0.0533 
0.0564 0.2105 0.0533 
0.0562 0.2205 0.0551 
0.0599 0.231 0.0587 
0.0634 0.242 0.0622 
0.0754 0.2535 0.0696 
0.0754 0.2656 0.0696 
0.0782 0.2783 0.0741 
o.oan 0.2915 0.0822 
0.0997 0.3054 0.0924 
0.1067 0.3199 0.0983 
0.1067 0.3352 0.0983 
0.1193 0.3511 0.1066 
0.1271 •0.3678 0.1171 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

Damplna 
Frea. 
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 

7% Damolna 10% 
Accel. freq. Accel. 

0.031 0.1098 0.0285 
0.0383 0.115 0.0337 
0.0428 0.1204 0.0364 
0.0438 0.1262 0.0381 
0.0469 0.1322 0.0402 
0.0469 0.1385 0.0402 
0.0469 0.1451 0.041 
0.0486 0.152 0.043 
0.0489 0.1592 0.0439 
0.0489 0.1668 0.0439 
0.0489 0.1748 0.0439 
0.0489 0.1831 0.0439 
0.0489 0.1918 0.0439 
0.0481 0.2009 0.0439 
0.0493 0.2105 0.0476 

0.053 0.2205 0.0514 
0.0568 0.231 0.0549 
0.0602 0.242 0.0579 

0.063 0.2535 0.0602 
0.0651 0.2656 0.0619 
0.0673 · 0.2783 0.0627 

0.073 0.2915 0.0628 
0.0806 0.3054 0.0685 

0.085 0.3199 0.0741 
0.086 0.3352 0.0763 

0.0923 0.3511 0.0773 
0.1047 0.3678 0.0905 
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0.3853 0.2172 0.3853 0.164 0.3B53 0.1459 0.3B53 
0.4037 0.2172 0.4037 0.164 0.4037 0.1463 0.4037 
0.4229 0.2182 0.4229 0.1641 0.4229 0.1463 0.4229 
0.4431 0.3455 0.4431 0.2344 0.4431 0.1916 0.4431 
0.4642 0.3455 0.4642 0.2344 0.4642 0.1934 0.4642 
0.4863 0.3455 0.4863 0.2344 0.4863 0.1934 0.4863 
0.5094 0.3455 0.5094 0.2344 0.5094 0.2012 0.5094 
0.5337 0.3666 0.5337 0.2671 0.5337 0.2308 0.5337 
0.5591 0.3666 0.5591 0.2772 0.5591 0.2405 0.5591 
0.5857 0.3666 0.5857 0.2841 0.5857 0.2515 0.5857 
0.6136 0.3666 0.6136 0.2841 0.6136 0.2515 0.6136 
0.6428 0.3774 0.6428 0.2841 0.6428 0.2515 0.6428 
0.6734 0.3774 0.6734 0.2961 0.6734 0.2703 0.6734 
0.7055 0.4413 0.7055 0.3627 0.7055 0.3214 0.7055 
0.7391 0.5276 0.7391 0.4178 0.7391 0.3661 0.7391 
0.7743 0.6173 0.7743 0.4646 0.7743 0.394 0.7743 
0.8111 0.7973 0.8111 0.4704 0.8111 0.394 0.8111 
0.8497 0.7973 0.8497 0.4704 0.8497 0.394 0.8497 
0.8902 0.7973 0.8902 0.4704 0.8902 0.4056 0.8902 
0.9326 1.0399 0.9326 0.6123 0.9326 0.4865 0.9326 
0.977 1.0399 0.977 0.6684 0.977 0.5476 0.977 

1.0235 1.0399 1.0235 0.6684 1.0235 0.5476 1.0235 
1.0723 1.0399 1.0723 0.6684 1.0723 0.5476 1.0723 
1.1233 1.1837 1.1233 0.6849 1.1233 0.5729 1.1233 
1.1768 1.1837 1.1768 0.7158 1.1768 0.6407 1.1768 
1.2328 1.1837 1.2328 0.7158 1.2328 0.6407 1.2328 
1.2916 1.3266 1.2916 0.9325 1.2916 0.7812 1.2916 

1.353 1.4769 1.353 1.0249 1.353 0.8548 1.353 
1.4175 1.4769 1.4175 1.0249 1.4175 0.8809 1.4175 

1.485 1.4769 1.485 1.0686 . 1.485 0.9633 1.485 
1.5557 1.7563 1.5557 1.1934 1.5557 0.9931 1.5557 
1.6298 1.7563 1.6298 1.1934 1.6298 0.9931 1.6298 
1.7074 1.7563 1.7074 1.2286 1.7074 1.0877 1.7074 
1.7887 2.2656 1.7887 1.3832 1.7887 1.2124 1.7887 
1.8738 2.2656 1.8738 1.3832 1.8738 1.2124 1.8738 

1.963 2.2856 1.963 1.5008 1.963 1.214 1.963 
2.0565 2.2656 2.0565 1.5008 2.0565 1.214 2.0565 
2.1544 2.2658 2.1544 1.5008 2.1544 1.214 2.1544 
2.257 2.1036 2.257 1.5008 2.257 1.3434 2.257 
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0.1368 0.3853 
0.1375 0.4037 
0.1375 0.4229 
0.1609 0.4431 
0.1736 0.4642 

0.177 0.4863 
0.1877 0.5094 
0.2055 0.5337 
0.2113 0;5591 
0.225 0.5857 
0.225 0.6136 

0.2274 0.6428 
0.247 0.6734 

0,2868 0.7055 
0.3241 0.7391 
0.3401 0.7743 
0.3401 0.8111 
0.3512 0.8497 
0.3726 0.8902 
0.4159 0.9326 
0.4627 0.977 
0.4627 1.0235 
0.4928 1.0723 
0.5438 1.1233 
0.5849 1.1768 
0.5873 1.2328 
0.6768 1.2916 
0.7373 1.353 

0.812 1.4175 
0.8764 .1.485 
0.8764 1.5557 
0.8977 1.6298 
0.9847 1.7074 
1.0788 1.7887 
1.0788 1.8738 
1.0788 1.963 
1.0788 2.0565 
1.1255 2.1544 
1.2512 2.257 

0.12B7 
0.1298 
0.1298 
0.1405 
0.1584 
0.1649 
0.1764 
0.1848 
0.1897 
0.2033 
0.2046 
0.2104 
0.2315 
0.2641 
0.2898 
0.2988 
0.2988 
0.3205 
0.3463 
0.3635 
0.-4028 
0.4229 
0.4701 
0.5167 
0.5523 
0.5559 

24590-PTF·3PS-MEW-T0001, Rev. 2 
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0.3853 0.115 0.3B53 0.0996 
0.4037 0.117 0.4037 0.1029 
0.4229 0.117 0.4229 0.1029 
0.4431 0.120B 0.4431 0.1103 
0.4642 0.1369 0.4642 0.1193 
0.4863 0.1477 0.4863 0.1262 
0.5094 0.1559 0.5094 0.1315 
0.5337 0.1559 0.5337 0.1315 
0.5591 0.1599 0.5591 0.1423 
0.5857 0.1786 0.5857 0.1594 
0.6136 0.1877 0.6136 0.1676 
0.6428 0.1953 0.6428 0.176 
0.6734 0.2128 0.6734 0.1884 
0.7055 0.2285 0.7055 0.1969 
0.7391 0.2385 0.7391 0.2005 
0.7743 0.2409 0.7743 0.2247 
0.B111 0.2664 0.8111 0.2497 
0.8497 0.2921 0.8497 0.2739 
0.8902 0.3184 0.8902 0.2984 
0.9326 0.3454 0.9326 .0.323 
0.977 0.3702 o.9n 0.3455 

1.0235 0.392 1.0235 0.3654 
1.0723 0.4292 1.0723 0.3824 
1.1233 0.4691 1.1233 0.4109 
1.1768 0.4973 1.1768 0.4345 
1.2328 0.5047 1.2328 0.4483 

0.6028 . 1.2916 0.5047 1.2916 0.4505 
0.8541 1.353 
0.7486 1.4175 
0.8018 1.485 
0.8018 1.5557 
0.8327 1.6298 
0.9112 1.7074 
0.9652 1.7887 
0.9755 1.8738 
0.9755 1.963 
0.9919 2.0565 

1.069 2.1544 
1.1692 2.257 

0.5499 1.353 0.4641 
0.6428 1.4175 0.5261 
0.6797 1.485 0.552 
0.6797 1.5557 0.5711 
0.7258 1.6298 0.6071 
0.7864 1.7074 0.6473 
0.7963 1.7887 0.6615 

0.808 1.8738 0.7066 
0.841 1.963 0.747 

0.8969 2.0565 . 0.7833 
0.9614 2.1544 0.8327 
1.0266 2.257 0.866 
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2.3645 2.329 2.3645 1.5215 2.3846 1.4885 2.3645 1.3388 
2.4771 2.329 2.4771 1.5215 2.4771 1.4885 2.4771 1.3388 

2.595 2.4067 2.595 1.5215 2.595 1.4885 2.595 1.3388 
2.7166 2.6496 2.7166 1.5215 2.7186 1.4885 2.7186 1.3386 

2.848 2.6498 2.848 1.5215 2.848 1.4885 2.848 1.3388 
2.9636 2.6496 2.9836 1.5215 2.9836 1.4261 2.9836 1.2238 
3.1257 2.6498 3.1257 1.5215 3.1257 1.4261 3.1257 1.2238 
3.2745 2.6498 3.2745 1.5215 3.2745 1.3039 3.2745 1.1725 
3.4305 2.0528 3.4305 1.4038 3.4305 1.2222 3.4305 1.0569 
3.5938 2.0528 3.5936 1.4038 3.5938 1.2222 3.5938 1.0518 
3.7649 1.5608 3.7649 1.1932 3.7649 1.0412 3.7649 0.9413 
3.9442 1.3267 3.9442 0.9812 3.9442 0.9181 3.9442 0.8966 
4.132 1.3641 4.132 0.9812 4.132 0.9181 4.132 0.8966 

4.3288 1.3641 4.3288 0.9812 4.3288 0.9181 4.3288 0.8966 
4.5349 1.5022 4.5349 0.9812 4.5349 0.9181 4.5349 0.8966 
4.7508 1.5022 4.7508 0.9812 4.7508 0.9181 4.7508 0.8966 
4.977 1.5022 4.977 0.9812 4.977 0.9181 4.977 0.8966 
5.214 1.5022 5.214 0.9812 5.214 0.9181 5.214 0.8966 

5.4623 1.5022 5.4623 0.9812 5.4623 0.9181 5.4623 0.8966 
5.7224 1.5022 5.7224 0.9812 5.7224 0.9181 5.7224 0.8966 
5.9948 1.4583 5.9948 0.9812 5.9948 0.9181 5.9948 0.8652 
6.2803 1.4583 6.2803 0.9287 6.2803 0.8928 6.2803 0.8015 
6.5793 1.4036 6.5793 0.9287 6.5793 0.8853 6.5793 0.8015 
6.8926 1.6746 6.8926 0.9287 6.8926 0.8143 6.8926 0.7332 
7.2208 1.6746 7.2208 0.9287 7.2208 0.7566 7.2208 0.7053 
7.5646 1.6746 7.5646 0.9287 7.5646 0.7566 7.5646 0.7053 
7.9248 1.6746 7.9248 0.9287 7.9248 0.7566 7.9248 0.7053 
8.3022 1.6746 8.3022 0.9287 8.3022 0.7566 8.3022 0.7053 
8.6975 1.4729 · 8.6975 0.821 8.6975 0.7324 8.6975 0.6897 
9.1116 1.274 9.1116 0.7622 9.1116 0.6797 9.1116 0.6114 
9.5455 1.274 9.5455 0.6572 9.5455 0.5678 9.5455 0.5223 

10 0.8156 10 0.6076 10 0.55 10 0.5087 
10.4762 0.6827 10.4762 0.5301 10.4762 0.4834 10.4762 0.468 
10.975 0.6827 10.975 0.4925 10.975 0.4664 10.975 0.•557 . 

11.4976 0.6119 11.4976 0.4925 11.4976 0.4664 11.4978 0.4557 
12.045 0.6119 12.045 0.4659 12.045 0.4529 12.045 0.4449 

12.6188 0.8119 12.8186 0.451 12.6188 0.44 12.6186 0.4324 
13.2194 0.8119 13.2194 0.434 13.2194 0.4222 13.2194 0.4153 
13.8489 .0.5034 13.8489 0.4195 13.8489 0.41 13.8489 0.4038 
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2.3645 
2.4771 

2.595 
2.7166 
2.848 

2.9836 
3.1257 
3.2745 
3.4305 
3.5938 
3.7649 
3.9442 
4.132 

4.3286 
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 

12.8188 
13.2194 
13.8489 
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1.2186 2.3645 
1.2186 2.4771 
1.2186 2.595 
1.2166 2.7166 
1.2166 2.848 
1.0738 2.9836 
1.0738 3.1257 
1.0846 3.2745 
0.9788 3.4305 
0.9105 3.5938 
0.8931 3.7649 
0.8279 3.9442 
0.8279 4.132 
0.8279 4.3288 
0.8279 4.5349 
0.8279 4.7508 
0.8279 4.977 
0.8279 5.214 
0.8279 5.4623 
0.8219 5.7224 
0.7895 5.9948 

0.735 6.2803 
0.735 6.5793 

0.6749 6.8926 
0.664 7.2208 
0.664 7.5646 
0.664 7.9248 
0.664 8.3022 

0.6267 8.6975 
0.568 9.1116 

0.4931 9.5455 
0.4868 10 

0.459 10.4782 
0.4481 10.975 
0.4481 11 .4976 
0.4385 12.045 
0.4284 12.6186 
0.4113 13.2194 
0.3987 13.8489 

1.0385 2.3645 0.866 
1.0385 2.4771 0.866 
1.0385 2.595 0.866 
1.0385 2.7166 0.866 
1.0385 2.848 0.859 
0.9557 2.9836 0.8126 
0.9557 3.1257 0.8126 
0.9547 3.2745 0.7955 
0.8637 3.4305 0.7503 
0.8342 3.5938 0.75 
0.8185 3.7649 0.734 
0.7711 3.9442 0.6991 
0.7296 4.132 0.6579 
0.7296 4.3288 0.6204 
0.7296 4.5349 0.6209 
0.7296 4.7508 0.6209 
0.7296 4.977 0.6209 
0.7296 5.214 0.6209 
0.7296 5.4623 0.6209 

0.708 5.7224 0,5957 
0.6777 5.9948 0.5667 
0.6301 6.2803 0.5563 
0.6301 6.5793 0.5563 

0.596 6.8926 0.5361 
0.5957 7.2208 0.5178 
0.5957 7.5646 0.5164 
0.5957 7.9248 0.5164 
0.5957 8.3022 0.5164 
0.5594 8.6975 0.4859 
0.5151 . 9.1116 0.4639 
0.4644 9.5455 0.4479 
0.4561 10 0.4359 

0.443 10.4762 0.4225 
0.4378 10.975 0.4225 
0.4355 11.4976 0.4198 
0.4273 12.045 0.413 
0.4167 12.8186 0.404 
0.4038 13.2194 0.393 
0.3908 13.8489 0.3809 
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14.5083 0.5034 14.5083 0.4084 14.5083 0.3993 14.5083 
15.1991 0.5034 15.1991 0.3967 15.1991 0.3816 15.1991 
15.9228 0.5283 15.9228 0.3784 15.9228 0.3722 15.9228 

16.881 0.5283 16.681 0.3784 16.681 0.3648 16.681 
17.4753 0.5283 17.4753 0.3784 17.4753 0.3631 17.4753 
18.3074 0.5283 18.3074 0.3784 18.3074 0.3631 18.3074 
19.1791 0.5283 19.1791 0.3784 19.1791 0.3631 19.1791 
20.0923 0.4604 20.0923 0.3424 20.0923 0.335 20.0923 

21 .049 0.4604 21 .049 0.3424 21.049 0.335 21 .049 
22.0513 0.4108 22.0513 0.3424 22.0513 0.3327 22.0513 
23.1013 0.4056 23.1013 0.3361 23.1013 0.3298 23.1013 
24.2013 0.4419 - 24.2013 0.3316 24.2013 0.317 24.2013 
25.3536 0.4419 25.3536 0.3316 25.3536 0.317 25.3536 
26.5609 0.4419 26.5609 0.3316 26.5609 0.317 26.5609 
27.8256 0.4419 27.6256 0.3238 27.8256 0.3108 27.8256 
29.1505 0.4419 29.1505 0.3238 29.1505 0.3108 29.1505 
30.5386 0.3862 30.5386 0.3077 30.5386 0.3004 30.5386 
31 .9927 0.3588 31 .9927 0.3077 31 .9927 0.3004 31.9927 

33.516 0.3151 33.516 0.3045 33.516 0.3004 33.516 
35.1119 0.2975 35.1119 0.2967 35.1119 0.296 35.1119 
36.7838 0.2918 36.7838 0.2916 36.7838 0.2915 36.7838 
38.5353 0.2884 38.5353 0.2884 38.5353 0.2884 38.5353 
40.3702 0.286 40.3702 0.2861 40.3702 0.2862 40.3702 
42.2924 0.2843 42.2924 0.2843 42.2924 0.2844 42.2924 
44.3062 0.2828 44.3062 0.2828 44.3062 0.2829 44.3062 
46.4159 0.2816 46.4159 0.2816 46.4159 0.2816 46.4159 

48.626 0.2604 48.626 0.2804 48.826 0.2804 48.626 
50.9414 0.2794 50.9414 0.2794 50.9414 0.2794 50.9414 
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0.3934 14.5083 0.3886 
0.3781 15.1991 0.3753 
0.3691 15.9228 0.3658 
0.3604 16.681 0.3576 

0.354 17.4753 0.3481 
0.354 18.3074 0.3481 
0.354 19.1791 0.3481 

0.3322 20.0923 0.3302 
0.3322 21 .049 0.3302 
0.3298 22.0513 0.3273 
0.3258 23.1013 0.3231 
0.3156 24.2013 0.3151 
0.3143 25.3536 0.3125 

0.31 26.5609 0.3069 
0.3024 27.8256 0.29TT 
0.3024 29.1505 0.29TT 

0.298 30.5386 0.2963 
0.298 31 .9927 0.2983 
0.298 33.516 0.2963 

0.2953 35.1119 0.2945 
0.2913 36.7838 0.2911 
0.2884 38.5353 0.2883 
0.2862 40.3702 0.2861 
0.2844 42.2924 0.2844 
0.2829 44.3062 0.2829 
0.2816 46.4159 0.2816 
0.2804 48.626 0.2804 
0.2794 50.9414 0.2794 

24590-PTF-3PS-MEW-T0001 . Rev. 2 
Forced Circulation Vacuum Evaporator System 

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 

0.3804 14.5083 0.3698 
0.3694 15.1991 0.3607 
0.3609 15.9228 0.3552 
0.3537 16.681 ·o.3491 
0.3465 17.4753 0.3438 
0.3441 18.3074 0.3401 
0.3413 19.1791 0.3359 
0.3311 20.0923 0.3297 
0.3273 21.049 0.3249 
0.3236 22.0513 0.3204 
0.3195 23.1013 0.3161 
0.3135 24.2013 0.3113 
0.3096 25.3536 0.3071 
0.3043 . 26.5609 0.3027 
0.2969 27.8256 0.298 
0.2963 29.1505 0.2958 
0.2943 30.5386 0.2939 
0.2943 31 .9927 0.2928 
0.2943 33.516 0.2928 
0.2932 35.1119 0.2918 
0.2906 36.7838 0.2898 
0.2881 38.5353 0.2876 
0.2861 . 40.3702 0.286 
0.2844 42.2924 0.2843 
0.2829 44.3062 0.2829 
0.2816 46.4159 0.2817 
0.2805 48.626 0.2805 
0.2794 50.9414 0.2795 
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RPP-WTP Pretreabnent Facility ISRS 
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· 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

Cale No.: 24590-PTF-SOC-S15T-OOOOS, Rev. OB 
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SLAB ONLY Vertical Responses 
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S_PTWW115.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-S0C-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 115 
SLAB ONLY Vertical Responses 
Elevation 56 ft. 
EL56_C-E-17-20 

Damolng 0.50% Damping 
Freq. Accel. Freq. 
0.1098 0.0329 0.1098 

0.115 0.0347 0.115 
0.1204 0.0348 0.1204 
0.1262 0.0349 0.1262 
0.1322 0.0349 0.1322 
0.1385 0.0349 0.1385 
0.1451 0.0349 0.1451 

0.152 0.0349 0.152 
0.1592 0.0349 0.1592 
0.1668 0.0349 0.1668 
0.1748 0.0423 0.1748 
0.1831 0.0535 0.1831 
0.1918 0.0577 0.1918 
0.2009 0.0577 0.2009 
0.2105 0.0577 0.2105 
0.2205 0.0577 0.2205 

0.231 0.0579 0.231 
0.242 0.0625 0.242 

0.2535 0.0713 0.2535 
0.2656 0.0713 0.2856 
0.2783 0.0713 0.2783 
0.2915 0.0743 0.2915 
0.3054 0.0876 0.3054 
0.3199 0.0921 0.3199 
0.3352 0.1104 0.3352 
0.3511 0.1253 0.3511 
0.3676 0.1253 0.3678 

S_PTWW115.grf 

2o/, 
Acee!. 

0.0295 
0.0311 
0.03.12 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0312 
0.0358 
0.0445 
0.0478 
0.0478 
0.0478 
0.0478 
0.0494 
0.0555 
0.0623 
0.0623 
0.0623 
0.0666 
0.0757 
0.0797 
0.0888 
0.0955 
0.0955 

24590-G04B-F00019 Rev 4 (1/17/2006) 

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 

3% Damping 
Acee!. Freq. 

0.0275 0.1098 
0.029 . 0.115 

0.0291 0.1204 
0.0291 0.1262 
0.0291 0.1322 
0.0291 0.1385 
0.0291 0.1451 
0.0291 0.152 
0.0291 0.1592 
0.0298 0.1668 
0.0324 0.1748 
0.0398 0.1831 
0.0424 0.1918 
0.0424 0.2009 
0.0424 0.2105 
0.0432 0.2205 
0.0465 0.231 
0.0514 0.242 
0.0573 0.2535 
0.0573 0.2656 
0.0573 0.2783 
0.0623 0.2915 
0.0694 0.3054 
0.0728 0.3199 
0.0785 0.3352 
0.0827 0.3511 

0.085 0.3678 

4% Damolna 6% 
Accel. Frea. Acee!. 

0.0264 0.1098 0.0255 
0.0271 0.115 0.0257 
0.0273 0.1204 0.0257 
0.0273 0.1262 0.0257 
0.0273 0.1322 0.0257 
0.0273 0.1385 0.0259 
0.0273 0.1451 0.0259 
0.0273 0.152 0.0263 
0.0283 0.1592 0.0276 

0.029 0.1668 0.0283 
0.0296 0.1748 0.0283 
0.0358 0.1831 0.0324 

0.038 0.1918 0.0347 
0.0391 0.2009 0.0372 
0.0393 0.2105 0.0376 
0.0417 0.2205 0.0402 
0.044 0.231 0.0424 

0.0476 0.242 0.0443 
0.0531 0.2535 0.0496 
0.0531 0.2656 0.0496 
0.0531 0.2783 0.0496 
0.0586 0.2915 0.0556 
0.0643 0.305'4 0.0605 
0.067 0.3199 0.0619 

0.0706 0.3352 0.0644 
0.0727 0.3511 0.0669 
a.one 0.3678 0.0713 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

Damolna 
Frea. 
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 

7'1. Damping . 100/4 
Aeeel. Freq. Acee!. 

0.0237 0.1098 0.0217 
0.0239 0.115 0;022 
0.0239 0.1204 0.022 
0.0239 0.1262 0.022 
0.0239 0.1322 0.022 
0.0242 0.1385 0.0222 
0.0242 0.1451 0.0222 

0.025 0.152 0.0236 
0.0264 0.1592 0.0248 

0.027 0.1668 0.0253 
0.027 0.1748 0.0258 

0.0273 0.1831 0.0261 
0.0317 0.1918 0.0285 

0.034 0.2009 0.0301 
0.0347 0.2105 0.0325 
0.0379 0.2205 0.0351 
0.0396 0.231 0.036 
0.0396 0.242 0.036 
0.044 0.2535 0.0386 
0.044 0.2656 0.0386 
0.044 0.2783 0.0395 

0.0504 0.2915 0.0443 
0.0541 0.3054 0.0472 
0.0541 0.3199 0.0472 
0.0557 0.3352 0.0481 
0.0584 0.3511 0.05 
0.0613 0.3678 0.051 
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0.3853 0.1253 0.3853 0.0958 0.3853 0.0881 0.3853 
0.4037 0.155 0.4037 0.1125 0.4037 0.0976 0.4037 
0.4229 0.155 0.4229 0.1189 0.4229 0.1038 0.4229 
0.4431 0.1769 0.4431 0.1356 0.4431 0.1158 0.4431 
0.4642 0.1769 0.4642 0.1356 0.4642 0.1158 0.4642 
0.4663 0.1963 0.4863 0.1471 0.4863 0.1254 0.4663 
0.5094 0.1983 0.5094 0.1471 0.5094 0.1254 0.5094 
0.5337 0.1983 0.5337 0.1471 0.5337 0.1254 0.5337 
0.5591 0.1983 0.5591 0.1471 0.5591 0.1254 0.5591 
0.5857 0.1998 0.5657 0.1485 0.5857 0.1267 0.5857 
0.6136 0.2101 0.6136 0.1485 0.8138 0.1287 0.8136 
0.6428 0.2101 0.6428 0.1594 0.6428 0.1441 0.6428 
0.6734 0.2434 0.6734 0.1649 0.6734 0.1494 0.6734 
0.7055 0.2434 0.7055 0.17 0.7055 0.1494 0.7055 
0.7391 . 0.2434 0.7391 0.1945 0.7391 0.1728 0.7391 
0.7743 0.3169 0.7743 0.1945 0.7743 0.173 0.7743 
0.8111 0.3189 0.8111 0.2109 0.8111 0.1831 0.8111 
0.8497 0.3189 0.8497 0.2109 0.8497 0.1901 0.8497 
0.8902 0.3189 0.8902 0.2149 0.8902 0.1954 0.8902 
0.9326 0.4062 0.9326 0.2839 0.9326 0.2222 0.9326 

0.977 0.4062 0.977 0.2639 0.977 0.2359 0.977 
1.0235 0.4062 1.0235 0.2639 1.0235 0.2359 1.0235 
1.0723 0.4082 1.0723 0.2856 1.0723 0.2573 1.0723 
1.1233 0.6546 1.1233 0.3729 1.1233 0.3082 1.1233 
1.1768 0.6546 1.1768 0.4139 1.1768 0.3354 1.1768 
1.2328 0.6546 1.2328 0.4139 1.2328 0.342 1.2328 
1.2916 0.6546 1.2916 0.4139 1.2916 0.3557 1.2916 

1.353 0.7114 1.353 0.4139 1.353 0.3557 1.353 
1.4175 0.7114 1.4175 0.451 1.4175 0.3821 1.4175 

1.485 0.7114 1.485 0.451 1.485 0.409 1.485 
1.5557 0.7114 1.5557 0.4768 1.5557 0.4231 1.5557 
1.6296 0.6771 1.6298 0.5303 1.8298 0.433 1.6298 
1.7074 0.8771 1.7074 0.5303 1.7074 0.4831 .1.7074 
1.7887 0.8771 1.7887 0.5415 1.7887 0.5002 1.7887 
1.8738 0.9037 1.8738 0.663 1.8738 0.5967 1.8738 

1.983 1.0758 1.963 0.7961 1.983 0.7133 1.963 
2.0565 1.3711 2.0565 0.8733 2.0565 0.772 2.0565 
2.1544 1.3711 2.1544 0.8811 2.1544 0.8161 2.1544 

2.257 1.5546 2.257 1.0086 2.257 0.9138 2.257 

S_PTWW115.grf 
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0.061 0.3853 0.0755 
0.088 0.4037 0.0768 

0.0914 0.4229 0.0814 
0.1003 0.4431 0.0882 
0.1003 0.4842 0.0882 
0.1095 0.4683 0.0976 
0.1095 0.5094 0.0976 
0.1112 0.5.337 0.1045 
0.1112 0.5591 0.1045 
0.1112 0.5857 0.1048 
0.1138 0.6138 0.1052 
0.1316 0.6428 0.1212 
0.138'4 0.6734 0.1287 
0.1384 0.7055 0.1287 
0.1548 0.7391 0.1398 
0.1583 0.7743 0.1458 
0.1637 0.8111 0.1515 
0.1736 0.8497 0.1596 
0.1792 0.8902 0.1656 
0.1981 0.9326 0.183 
0.2171 0.977 0.2018 
0.2171 1.0235 0.2018 
0.2344 1.0723 0.2163 
0.2648 1.1233 0.2359 
0.2882 1.1768 0.2598 
0.3066 1.2328 0.2769 
0.3169 1.2918 0.2849 
0.3288 1.353 0.3096 
0.3434 1.4175 0.3251 
0.3828 1.485 0.3591 
0.4003 1.5557 0.3802 
0.407 1.6298 0.3829 

0.4398 1.7074 0.4182 
0.4765 1.7887 0.4537 
0.5392 1.8738 0.4998 
0.6453 1.963 0.589 
0.7084 2.0565 0.6513 
0.7568 2.1544 0.6775 
0.7768 2.257 0.6775 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.3653 
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 

0.0658 0.3853 0.055 
0.0658 0.4037 0.055 
0.0672 0.4229 0.055 
0.0706 0.4431 0.059 
0.0737 0.4642 0.0628 
0.0812 0.4863 0.0672 
0.0855 0.5094 0.0744 
0.0939 0.5337 0.082 
0.0958 0.5591 0.0843 
0.0957 0.5857 0.0843 
0.0957 0.6136 0.0843 
0.1053 0.6428 0.089 
0.1125 0.6734 0.0946 
0.1128 0.7055 0.0953 
0.1172 0.7391 0.1021 
0.1255 0.7743 0.1139 
0.1361 0.8111 0.1235 
0.1394 0.8497 0.1267 
0.1442 0.8902 0.1342 
0.1653 0.9326 0.1501 
0.1798 0.977 0.1597 
0.1805 1.0235 0.1597 
0.1897 1.0723 0.1641 
0.1983 1.1233 0.1679 
0.2262 1.1768 0.1952 
0.2314 1.2328 0.2051 
0.2463 1.2916 0.2148 
0.2772 1.353 0.2397 
0.2931 1.4175 0.2567 
0.3192 1.485 0.2738 
0.3446 1.5557 0.3 
0.3538 1.6298 0.3149 
0.3794 · 1.7074 0.3287 
0.4106 1.7887 0.3573 
0.4412 1.8738 0.3872 
0.5131 1.963 0.4247 
0.5578 2.0565 0.4693 
0.6051 2.1544 0.503 
0.6481 2.257 0.524 
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2.3645 2.9466 2.3645 1.2778 2.3645 0.9571 2.3645 
2.4771 2.9466 2.4771 1.2778 2.4771 0.9571 2.4771 
2.595 2.9466 2.595 1.2778 2.595 0.9571 2.595 

2.7186 2.9466 2.7186 1.3059 2.7186 1.1457 2.7186 
2.848 2.9466 2.848 1.323 2.848 1.1833 2.848 

2.9836 2.9466 2.9836 1.489 2.9836 1.2381 2.9836 
3.1257 2.9466 3.1257 1.489 3.1257 1.2361 3.1257 
3.2745 2.9466 3.2745 1.489 3.2745 1.2361 3.2745 
3.4305 2.6509 3.4305 1.489 3.4305 1.2361 3.4305 
3.5938 2.5408 3.5938 1.489 3.5938 1.2381 3.5938 
3.7649 2.5408 3.7649 1.489 3.7649 1.2361 3.7649 
3.9442 1.6105 3.9442 1.0958 3.9442 0.9858 3.9442 
4.132 1.2409 4.132 0.8499 4.132 0.7883 4.132 

4.3288 1.2409 4.3288 0.8174 4.3288 0.7508 4.3288 
4.5349 1.322 4.5349 0.8174 4.5349 0.7508 4.5349 
4.7508 1.322 4.7508 0.8174 4.7508 0.7508 4.7508 

4.977 1.4184 4.977 0.9195 4.977 0.7709 4.977 
5.214 1.6309 5.214 0.961"1 5.214 0.8966 5.214 

5.4623 1.7077 5.4823 0.9611 5.•623 0.8966 5.4623 
5.7224 1.7802 5.7224 0.9611 5.7224 0.9394 5.7224 
5.9948 1.7802 5.9948 0.9611 5.9948 0.9394 5.9948 
6.2803 1.7802 8.2803 0.9611 6.2803 0.9394 6.2803 
6.5793 1.9049 6.5793 1.0978 6.5793 0.9394 6.5793 
6.8926 2.2369 6.8926 1.2019 6.8926 1.0214 6.8926 
7.2208 2.2369 7.2208 1.2019 7.2208 1.0214 7.2208 
7.5646 2.2369 7.5646 1.2019 7.5846 1.0214 7.5646 
7.9248 2.2369 7.9248 1.2019 7.9248 1.0214 7.9248 
8.3022 2.2369 8.3022 1.2019 8.3022 1.0214 8.3022 
8.6975 2.1808 8.6975 1.1297 8.6975 1.0044 8.6975 
9.1116 2.1808 9.1116 1.0994 9.1116 0.9961 9.1116 
9.5455 1.3081 9.5455 1.097 9.5455 0.9961 9.5455 

10 1.3354 10 1.097 10 0.9981 10 
10.4762 1.6346 10.4762 1.097 10.4762 0.9961 10.4762 

10.975 1.6346 10.975 1.097 10.975 0.9961 10.975 
11 .4976 1.7214 11.4976 1.097 11.4978 0.9961 11 .4976 

12.045 1.7214 12.045 1.097 12.045 0.9981 12.045 
12.6186 2.0632 1-2.6186 1.097 12.6186 0.9961 12.6186 
13.2194 2.0632 13.2194 1.1707 13.2194 0.9961 13.2194 
13.6489 2.7414 13.8489 1.4457 13.8489 1.1557 13.8489 
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0.7768 2.3645 
0.7768 2.4771 
0.7792 2.595 
1.0217 2.7186 
1.0545 2.848 
1.0545 2.9836 
1.0545 3.1257 
1.0545 3.2745 
1.0545 3.4305 
1.0545 3.5938 
1.0545 3.7649 
0.8969 3.9442 
0.7373 4.132 
0.6953 4.3288 
0.6953 4.5349 
0.8953 4.7508 
0.7175 4.9TT 
0.7317 5.214 
0.7317 5.4623 
0.7317 5.7224 
0.7317 6.9948 
0.7317 6.2803 
0.7588 6.5793 

0.9 6.8926 . 
0.9172 7.2208 
0.9172 7.5646 
0.9172 7.9248 
0.9172 8.3022 . 
0.9172 8.6975 
0.9172 9.1116 
0.9172 9.5455 
0.9172 10 
0.9172 ·10.4762 
0.9233 10.975 
0.9233 11.4976 
0.9233 12.045 
0.9233 12.6186 
0.9233 13.2194 
0.9683 13.8489 

24590-PTF-3PS-MEW-T0001, Rev. 2 
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0.6775 2.3645 
0.6869 2.4771 
0.7238 2.595 
0.9201 2.7186 
0.9207 2.848 
0.9207 2.9838 
0.9207 3.1257 
0.9207 3.2745 
0.9207 . 3.4305 
0.9207 3.5938 
0.9207 3.7649 
0.8216 3.9442 
0.6921 4.132 
0.6474 4.3288 
0.6474 4.5349 
0.6474 4.7508 
0.6786 4.977 
0.6786 5.214 
0.6786 5.4823 
0.6786 5.7224 
0.6786 5.9948 
0.6786 6.2803 
0.6857 6.5793 
0.7551 6.8926 
0.7551 7.2208 
0.7551 7.5646 
0.7551 7.9248 
0.7551 8.3022 
0.7551 . 8.6975 
0.7551 9.1116 
0.7551 9.5455 
0.7551 10 
0.7686 10.4762 
0.863 10.975 

0.8666 11.4976 
0.8666 12.045 
0.8666 12.6186 
0.8666 13.2194 
0.8666 13.8489 

0.6607 2.3645 0.5351 
0.6607 2.4771 0.5397 
0.6607 2.595 0.5851 
0.7599 2.7186 0.6218 
0.7599 2.848 0.6777 
0.7599 2.9838 0.7194 
0.7599 3.1257 0.7194 
0.7599 3.2745 0.7194 
0.7599 3.4305 0.7194 
0.7599 3.5938 0.7194 
0.7599 3.7649 0.704 
0.7368 3.9442 0.6389 
0.6195 4.132 0.5637 
0.5705 4.3288 0.5162 
0.5782 4.5349 0.5063 
0.5763 4.7508 0.5172 
0.6141 4.977 0.5348 
0.6427 5.214 0.555 
0.6491 5.4623 0.555 
0.6618 5.7224 0.555 
0.6818 5.9948 0.555 
0.6618 6.2803 0.555 
0.6618 6.5793 0.555 
0.6724 6.8926 0.581 
0.7362 7.2208 0.6129 
0.7362 7.5646 0.6129 
0.7362 7.9248 0.6129 
0.7362 8.3022 0.6129 
0.7362 B.6975 0.6129 
0.7046 9.1116 0.6129 

0.68 9.5455 0.8459 
0.68 10 0.8626 

0.6957 10.4762 0.6626 
0.768 10.975 0.6671 

0.7814 11.4976 0.6841 
0.7814 12.045 0.6841 
0.7814 12.6186 0.6841 
0.7814 13.2194 0.6841 
0.7814 13.8489 0.6841 
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14.5083 3.2128 14.5083 1.5157 14.5083 1.2027 14.5083 
15.1991 3.6191 15.1991 2.0698 15.1991 1.6478 15.1991 
15.9228 4.4132 15.9228 2.5964 15.9228 1.9869 15.9228 

16.681 4.4132 16.681 2.5964 16.681 1.9869 16.681 
17.4753 4.4132 17.4753 2.5964 17.4753 1.9869 17.4753 
18.3074 4.4132 18.3074 2.5964 18.3074 1.9869 18.3074 
19.1791 4.4132 19.1791 2.5964 19.1791 1.9869 19.1791 
20.0923 3.9224 20.0923 2.2551 20.0923 1.905 20.0923 

21 .049 3.9224 21.049 2.2551 21 .049 1.7069 21.049 
22.0513 3.9224 22.0513 2.2551 22.0513 1.7069 22.0513 
23.1013 2.4554 23.1013 1.6083 23.1013 1.3984 23.1013 
24.2013 2.4554 24.2013 1.3868 24.2013 1.1176 24.2013 
25.3536 . 1.443 25.3536 1.0506 25.3536 0.8967 25.3536 
26.5609 1.1643 26.5609 0.8247 26.5609 0.7362 26.5609 
27.8256 1.1643 27.8258 0.8126 27.8256 0.7222 27.8256 
29.1505 0.6352 29.1505 . 0.6165 29.1505 0.6144 29.1505 
30.5386 0.6352 30.5386 0.5981 30.5386 0.5888 30.5386 
31.9927 0.5514 31 .9927 0.556 31 .9927 0.5544 31 .9927 

33.516 0.5022 33,516 0.5192 33.516 0.5227 33.516 
35.1119 0.4958 35.1119 0.4981 35.1119 0.4996 35.1119 
36.7838 0.4859 36.7838 0.4867 36.7838 0.4873 36.7838 
38.5353 0.4766 38.5353 0.4TT1 38.5353 0.4774 36.5353 
40.3702 0.4685 40.3702 0.4688 40.3702 0.469 40.3702 
42.2924 0.4613 42.2924 0.4615 42.2924 0.4616 42.2924 
44.3062 0.4548 44.3062 0.455 44.3062 0.455 44.3062 
46.4159 0.449 46.4159 0.4491 46.4159 0.4491 46.4159 
48.626 0.4436 48.626 0.4437 48.626 0.4437 48.626 

50.9414 0.4386 50.9414 0.4386 50.9414 0.4386 50.9414 
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1.053 14.5083 0.9721 
1.3781 15.1991 1.198 
1.6011 15.9228 1.342 
1.6011 16.681 1.342 
1.6011 17.4753 1.342 
1.6011 18.3074 1.342 
1.6011 19.1791 1.342 
1.6011 20.0923 1.342 
1.3911 21.049 1.196 
1.3911 22.0513 1.196 
1.2275 23.1013 1.0867 
0.9951 24.2013 0.9307 
0.8057 25.3536 0.7474 
0.6696 26.5609 0.6425 
0.6696 27.8256 0.6345 
0.6094 29.1505 0.6035 
0.5826 30.5386 o.51n 
0.5521 31 .9927 0.5498 
0.5236 33.516 0.5235 
0.5007 35.1119 0.5016 
0.4676 36.7838 0.4862 
0.4777 38.5353 0.4779 
0.4691 40.3702 0.4893 
0.4617 42.2924 0.4618 
0.4551 44.3062 0.4552 
0.4492 46.4159 0.4493 
0.4438 48.626 0.4438 
0.4387 50.9414 0.4387 
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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 
27.8256 
29.1505 
30.5386 
31 .9927 

33.516 
35.1119 
36.7638 
38.5353 
40.3702 
42.2924 
44.3062 
46.4159 

48.626 
50.9414 

0.8336 14.5083 0.7686 
0.9925 15.1991 0.8703 
1.0241 15.9228 0.9156 
1.0241 16.681 0.9156 
1.0241 17.4753 0.9156 
1.0241 18.3074 0.9156 
1.0241 19.1791 0.9156 
1.0241 20.0923 0.8746 
0.9421 21 .049 0.8556 
0.9421 22.0513 0.8556 
0.8799 23.1013 0.7832 

0.626 24.2013 0.7129 
0.6926 25.3536 0.8385 
0.6098 26.5609 0.5997 
0.6043 27.8256 0.5905 
0.5919 29.1505 0.57TT 
0.5696 30.5386 0.5593 
0.5454 31 .9927 0.539 
0.5222 33.516 0.5194 
0.5026 35;1119 0.5024 
0.4668 36.7638 0.4891 
0.4763 38.5353 0.4785 
0.4695 40.3702 0.4697 
0.462 42.2924 0.4622 

0.4554 44.3062 0.4555 
0.4494 46.4159 0.4498 
0.4439 48.626 0.4442 
0.4388 50.9414 0.4391 
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Figure 21E 
East-West Responses 
Elevation O ft . (Concrete) 
Enveloped Spectra 

- 0.5% Damping 
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- 4% Damping 
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- 7% Damping 
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S_PTEE021.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 21E 
East-West Responses 
Elevation Oft. (Concrete) 
Enveloped Spectra 

Damping 0.50% Damping 2% Damping 
Freq . Accel. FreQ. Accel. freo. 
0.1098 0.0314 0.1098 0.0288 0.1098 

0.115 0.0358 0.115 0.033 0.115 
0.1204 0.041 0.1204 0.0382 0.1204 
0.1262 0.0459 0.1262 0.0426 0.1262 
0.1322 0.0488 0.1322 0.0442 0.1322 
0.1385 0.0518 0.1385 0.0463 0.1385 
0.1451 0.0518 0.1451 0.0463 0.1451 

0.152 0.0518 0.152 0.0463 0.152 
0.1592 0.0518 0.1592 0.0463 0.1592 
0.1668 0.0518 0.1668 0.0463 0.1668 
0.1748 0.0518 0.1748 0.0463 0.1748 
0.1831 0.0518 0.1831 0.0463 0.1831 
0.1918 0.0521 0.1918 0.0504 0.1918 
0.2009 0.0569 0.2009 0.0549 0.2009 
0.2105 0.0707 0.2105 0.06 0.2105 
0.2205 0.0909 0.2205 0.0714 0.2205 

0.231 0.1078 0.231 0.0906 0.231 
0.242 0.1194 0.242 0.0991 0.242 

0.2535 0.12 0.2S35 0.0991 0.2535 
0.2656 0.12 0.2656 0.0991 0.2656 
0.2783 o.~2s2 0.2783 0.1094 0.2783 
0.2915 0.1421 0.2915 0.1244 0.2915 
0.3054 0.1421 0.3054 0.1244 0.3054 
0.3199 0.1421 0.3199 0.1244 0.3199 
0.3352 0.1707 0.3352 0.1342 0.3352 
0.3511 0.2169 0.3511 0.1627 0.3511 
0.3678 0.2396 0.3878 0.1754 0.3678 
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3% Damping 
Accel. Freq. 

0.0275 0.1098 
0.0314 0.115 
0.0366 0.1204 
0.0407 0.1262 
0.0421 0.1322 
0.0431 0.1385 
0.0431 0.1451 
0.0431 0.152 
0.0431 0.1592 
0.0431 0.1668 
0.0431 0.1748 
0.0454 0.1831 
0.0494 0.1918 . 
0.0536 0.2009 
0.0585 0.2105 
0.0642 0.2205 
0.0813 0.231 
0.0863 0.242 
0.0883 0.2535 
0.0922 0.2656 
0.1006 0.2783 
0.1145 0.2915 
0.115 0.3054 
0.115 0.3199 

0.1178 0.3352 
0.1366 0.3511 
0.1523 0.3878 

4% Damping 
Accel. Frea. 

0.0287 0.1098 
0.03 0.115 

0.0352 0.1204 
0.0389 0.1262 
0.0402 0.1322 
0.0402 0.1385 
0.0402 0.1451 
0.0402 0.152 
0.0402 0.1592 
0.0402 0.1668 

0.041 0.1748 
0.0446 0.1831 
0.0484 0.1918 
0.0524 0.2009 
0.0572 0.2105 
0.0823 0.2205 
0.0735 0.231 
0.0792 0.242 
0.0798 0.2535 
0.0879 0.2656 

0.095 0.2783 
0.1D57 0.2915 
0.1067 0.3054 
0.1067 0.3199 
0.1067 0.3352 
o.11e5 0.3511 
0.1388 0.3678 

24590-PTF-3PS-MEW-T0001. Rev. 2 
Forced Circulation Vacuum Evaporator System 

5% Damping 
Accel. Freq. 

0.026 0.1098 
0.0289 0.115 
0.0339 0.1204 
0.0373 0.1262 
0.0385 0.1322 
0.0385 0.1385 
0.0385 0.1451 
0.0385 0.152 
0.0385 0.1592 
0.0385 0.1668 
0.0403 0.1748 
0.0438 0.1831 
0.0474 0.1918 
0.0513 0.2009 

0.056 0.2105 
0.0608 0.2205 
0.0671 0.231 
0.0715 0.242 
0.0755 0.2535 

0.084 0.2656 
0.0907 0.2783 
D.0979 0.2915 
0.0994 0.3054 
0.0994 0.3199 
0.0994 0.3352 

0.107 0.3511 
0.1269 0.3678 

7% Damping 10% 
Accel. Freq. Acee!. 

0.0247 0.1098 0.0231 
0.0274 0.115 0.0254 
0.0316 0.1204 0.0287 
0.0344 0.1262 0.0311 
0.0355 0.1322 0.032 
0.0355 0.1385 0.032 
0.0355 0.1451 0.032 
0.0355 0.152 0.032 
0.0355 0.1592 0.0322 
0.036" 0.1668 0.0348 
0.0392 0.1748 0.037.5 
0.0424 0.1831 0.0402 
0.0455 0.1918 0.0434 
0.0494 0.2009 0.0471 
0.0538 0.2105 0.0513 
0.0584 0.2205 0.0554 
0.0628 0.231 0.0589 
0.0663 0.242 0.0617 

0.069 0.2535 . 0.0654 
0.077 0.2656 0.0686 

0.0832 0.2783 0.0751 
0.0883 0.2915 0.0805 
0.0903 0.3054 0.0832 
0.0903 0.3199 0.0837 
0.0903 0.3352 0.0837 
0.0923 0.3511 0.0837 
0.1074 0.3678 0.0882 
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0.3853 0.2396 0.3853 0.1799 0.3853 0.1618 0.3853 
0.4037 0.2396 0.4037 0.1842 0.4037 0.164 0.4037 
0.4229 0.2396 0.4229 0.1842 0.4229 0.164 0.4229 
0.4431 0.2688 0.4431 0.1868 0.4431 0.1709 0.4431 
0.4642 0.2688 0.4642 0.1954 0.4642 0.1781 0.4642 
0.4863 0.2688 0.4863 0.2037 0.4863 0.1784 0.4863 
0.5094 0.3911 0.5094 0.2791 0.5094 0.2331 0.5094 
0.5337 0.4951 0.5337 0.3445 0.5337 0.2811 0.5337 
0.5591 0.4951 0.5591 0.3445 0.5591 0.2811 0.5591 
0.5857 0.4951 0.5857 0.3445 0.5857 0.2811 0.5857 
0.6136 0.4951 0.6138 0.3445 0.6136 0.2835 0.8138 
0.6428 0.5081 0.6428 0.3704 0.6428 0.3158 0.6428 
0.6734 0.5081 0.6734 0.3704 0.6734 0.3214 0.8734 
0.7055 0.5081 0.7055 0.3704 0.7055 0.3214 0.7055 
0.7391 0.5081 0.7391 0.3704 0.7391 0.3214 0.7391 
0.7743 0.5246 0.7743 0.3867 0.7743 0.3352 0.7743 
0.8111 0.5776 0.8111 0.3867 0.8111 0.3456 0.8111 
0.8497 0.5776 0.8497 0.444 0.8497 0.3988 0.8497 
0.8902 0.5776 0.8902 0.444 0.8902 0.3988 0.8902 
0.9326 0.8877 0.9326 0.5975 0.9326 0.4991 0.9326 

0.977 0.8877 0.977 0.5975 0.977 0.4991 0.977 
1.0235 0.8877 1.0235 0.5975 1.0235 0.4991 1.0235 
1.0723 0.8877 1.0723 0.6 1.0723 0.5421 1.0723 
1.1233 1.0439 1.1233 0.6796 1.1233 0.5961 1.1233 
1.1768 1.0439 1.1768 0.6796 1.1788 0.5966 1.1768 
1.2328 1.0439 1.2328 0.7363 1.2328 0.6543 1.2328 
1.2916 1.0439 1.2916 0.8733 1.2916 0.7423 1.2916 

1.353 1.1657 1.353 0.9454 1.353 0.8025 1.353 
1.4175 1.2899 1.4175 0.9454 1.4175 0.8025 1.4175 
1.485 1.2899 1.485 0.9454 1.485 0.8025 1.485 

1.5557 1:2945 1.5557 0.9454 1.5557 0.8025 1.5557 
1.6298 1.5963 1.6298 0.9746 1.6298 0.8489 1.6298 
1.7074 1.5963 1.7074 0.9746 1.7074 0.8847 1.7074 
1.7887 1.939 1.7887 1.1073 1.7887 1.0689 1.7887 
1.8738 1.939 1.8738 1.1073 1.8738 1.0689 1.8738 
1.963 1.939 ·1.983 1.1073 1.963 1.0689 1.963 

2.0565 1.939 2.0565 1.1073 2.0565 1.0689 2.0565 
2.1544 1.939 2.1544 1.1073 2.1544 1.0689 2.1544 

2.257 1.6562 2.257 1.0974 2.257 0.9634 2.257 
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0.1463 0.3853 
0.1472 0.4037 
0.1495 0.4229 
0.1568 0.4431 
0.1629 0.4642 
0.1829 0.4883 
0.2001 0.5094 

0.237 0.5337 
0.237 0.5591 
0.237 0.5857 

0.2579 0.8136 
0.2788 0.6428 
0.2929 0.6734 
0.2929 0.7055 
0.2929 0.7391 
0.2987 0.7743 
0.3215 0.8111 
0.3642 0.8497 
0.3642 0.8902 
0.4325 0.9326 
0.4459 0.977 
0.4459 1.0235 
0.5019 1.0723 
0.5493 1.1233 
0.5564 1.1768 
0.5857 1.2328 
0.6374 1.2916 
0,6903 1.353 
0.6903 1.4175 
0.6903 .1.485 
0.7243 1.5557 
0.7751 1.6298 
0.8015 1.7074 
. 0.93 1.7887 

0.93 1.8738 
0.93 1.983 
0.93 2.0565 
0.93 2.1544 

0.9048 2.257 

0.1331 
0.1332 
0.1381 
0.1442 
0.1495 
0.1495 
0.1754 
0.2102 
0.2181 
0.2161 
0.2378 
0.2506 
0.2694 
0.2694 
0.2894 
0.2757 
0.3045 
0.3363 
0.3363 
0.3845 
0.4011 
0.4011 
0.4672 
0.5076 
0.5218 
0.5418 
0.5853 
0.6111 
0.6337 
0.6584 

0.696 
0.7218 
0.7551 
0.8319 
0.8319 
0.8319 
0.8319 
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0.3853 0.112 0.3853 0.0944 
0.4037 0.1155 0.4037 0.0992 
0.4229 0.1214 0.4229 0.1046 
0.4431 0.1234 0.4431 0.1046 
0.4642 0.1272 0.4642 0.1151 
0.4863 0.1378 0.4863 0.1308 
0.5094 0.1572 0.5094 0.1456 
0.5337 0.174 0.5337 0.1562 
0.5591 0.1886 0.5591 0.1586 
0.5857 0.1886 0.5857 0.1672 
0.8136 0.2068 0.6136 0.1755 
0.6428 0.2109 0.6428 0.1755 
0.8734 0.2332 0.6734 0.1958 
0.7055 0.2332 0.7055 0.2068 
0.7391 0.2359 0.7391 0.2145 
0.7743 0.2494 0.7743 0.2264 
0.811 1 Q.2755 0.8111 0.2408 
0.8497 0.2936 0.8497 0.2491 
0.8902 0.2936 0.8902 0.2491 
0.9326 0.3203 0.9326 0.2634 

0.977 0.3342 0.977 0.2792 
1.0235 0.3491 1.0235 0.3012 
1.0723 0.4115 1.0723 0.3515 
1.1233 0.454 1.1233 0.393 
1.1768 0.4787 1.1768 0.424 
1.2328 0.503 1.2328 0.452 
1.2916 0.5346 1.2916 0.4807 
1.353 0.5663 1.353 0.5097 

1.4175 0.5919 1.4175 0.5357 
1.485 0.617 1.485 0.5609 

1.5557 0.6469 1.5557 0.584 
1.6298 0.6883 1.6298 0.604 
1.7074 0.6813 1.7074 0.6226 
1.7887 0.7035 1.7887 0.6419 
1.8738 0.7304 1.8738 0.6589 

1.983 0.7451 1.983 0.671 
2.0565 0.7593 2.0565 0.6798 

0.8543 . 2.1544 0.771 2.1544 0.6798 
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 
2.4771 1.6073 2.4771 1.127 2.4771 0.9634 2.4771 

2.595 1.6073 2.595 1.127 2.595 0.9834 2.595 
2.7186 1.6073 2.7186 1.127 2.7186 0.944 2.7186 
2.848 1.6038 2.848 1.127 2.848 0.944 2.846 

2.9836 1.5188 2.9836 1.127 2.9836 0.944 2.9836 
3.1257 1.4997 3.1257 1.1106 3.1257 0.9584 3.1257 
3.2745 1.4997 3.2745 1.1862 3.2745 1.0859 3.2745 
3.4305 1.6477 3.4305 1.2303 3.4305 1.0871 3.4305 
3.5938 1.729 3.5938 1.2303 3.5938 1.0871 3.5938 
3.7649 1.729 3.7649 1.2303 3.7649 1.0871 3.7649 
3.9442 1.729 3.9442 1.2303 3.9442 1.0871 3.9442 
4.132 1.729 4.132 1.2303 4.132 · 1.0871 4.132 

4.3288 1.729 4.3288 1.2303 4.3288 1.0871 4.3288 
4.5349 1.729 4.5349 1.2303 4.5349 1.0871 4.5349 
4.7508 1.729 4.7508 1.2303 4.7508 1.0871 4.7508 

4.977 1.729 4.977 1.1517 4.977 1.0607 4.977 
5.214 1.729 5.214 1.1517 5.214 1.0607 5.214 

5.4623 1.5947 5.4623 1.1214 5.4623 1.0607 5.4823 
5.7224 1.5947 5.7224 1.1214 5.7224 1.0607 5.7224 
5.9948 1.2803 5.9948 0.8736 5.9948 0.8444 5.9948 
6.2803 1.276B 6.2803 0.8736 6.2803 0.7928 6.2803 
6.5793 1.2768 8.5793 0.8736 6.-5793 0.7928 6,5793 
6.8926 1.2768 6.8926 0.7867 6.8926 0.7205 6.8926 
7.2208 1.2768 7.2208 0.7867 7.2208 0.7205 7.2208 
7.5646 1.2768 7.5646 0.7419 7.5848 0.6843 7.5648 
7.9248 1.2768 7.9248 0.7419 7.9248 0.6556 7.9248 
8.3022 0.9787 8.3022 0.6352 8.3022 0.5554 8.3022 
8.6975 0.9787 8.6975 0.6069 8.6975 0.5554 8.6975 
9.1116 0.9787 9.1116 0.6069 9.1116 0.5488 9.1116 
9.5455 0.9302 9.5455 0.6061 9.5455 0.5391 9.5455 

10 0.8724 10 0.6061 10 0.5391 10 
10.4762 0.8724 10.4762 0.5988 10.4762 0.5299 10.4762 

10.975 0.8656 10.975 0.5988 10.975 0.5299 10.975 
11.4976 0.8856 11 .4976 0.5988 11.4976 0.5299 11.4976 

12.045 0.8656 12.045 .0.5988 . 12.045 0 . .5299 12.045 -
12.6186 0.8656 12.8186 0.5988 12.6186 0.5199 12.8186 
13.2194 0.649 13.2194 0.5328 13.2194 0.4782 13.2194 
13.8489 0.917 13.8489 0.5328 13.8489 0.4782 13.8489 
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0.90.8 2.3645 
0.9048 2.4771 
0.90.8 2.595 
0.8929 2.7186 
0.8929 2.848 
0.8929 2.9836 
0.8929 3.1257 
0.9529 3.2745 
0.9756 3.4305 
0.9756 3.5938 
0.9756 3.7649 
0.9756 3.9442 
0.9756 4.132 
0.9756 4.3288 
0.9756 4.5349 
0.9756 4.7508 

' 0.9698 4.977 
0.9696 5.214 
0.9698 5.4623 
0.9582 5.7224 
0.8127 5.9948 

0.744 6.2803 
0.7329 8.5793 
0.6929 6.8926 
0.8813 7.2208 
0.6433 7.5646 
0.6053 7.9248 
0.5224 8.3022 
0.5224 8.6975 
0.5167 9.1116 
0.4962 9.5455 
0.4962 10 

0.481 10.4762 
0.481 10.975 
0.481 11 .4978 
0.481 12.045 
0.481 12.6186 

0.4405 13.2194 
0.4405 13.8469 

t, 
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0.8543 
0.8543 
0.8543 
0.8559 
0.8559 
0.8559 
0.8559 
0.8616 
0.8845 
0.6845 
0.8845 
0.8845 
0.8845 
0.8845 
0.9034 
0.9034 
0.9034 
0.9034 
0.9034 
0.8798 
0.7784 
0.7149 
0.6884 
0.6656 
0.6481 
0.8156 
0.5726 
0.4986 
0.4986 
0.4921 
0.4665 
0.4865 
0.4557 
0.4447 
0.4447 
0.4447 
0.•447 
0.4121 
0.4121 

2.3645 0.771 2.3645 0.6798 
2.4771 0.771 2.4771 0.6798 
2.595 0.771 2.595 0.6948 

2.7186 0.775 2.7186 0.7152 
2.848 0.7972 2.848 0.7309 

2.9836 0.7972 2.9836 0.7343 
3.1257 0.7972 3.1257 0.7358 
3.2745 0.7972 3.2745 0.7415 
3.4305 0.8056 3.4305 0.7439 
3.5938 0.8201 3.5938 0.7521 
3.7649 0.8201 3.7649 0.7521 
3.9442 0.8201 3.9442 0.7521 
4.132 0.8201 4.132 0.7521 

4.3288 0.8201 4.3288 0.7521 
4.5349 0.8114 4.5349 0.7477 
4.7508 0.8028 4.7508 0.7348 
4.977 0.8028 4.977 0.7272 
5.214 0.8028 5.214 0.7183 

5.4823 0.8028 5.4623 0.7033 
5.7224 0.767 5.7224 0.6597 
5._9948 0.714 5.9948 0.6374 
6.2803 0.6643 6.2803 0.6928 
6.5793 0.6225 6.5793 0.5669 
6.8926 0.6141 6.8926 0.5521 
7.2208 · 0.593-4 7.2208 0.5329 
7.5646 
7.9248 
8.3022 
.8.6975 
9.1116 
9.5455 

10 
10.4762 
10.975 

11 .4978 
12.045 

12.8186 
13.2194 
13.8489 

0.566 7.5646 0.5094 
0.5246 7.9248 0.474 
0.4686 8.3022 0.4312 
0.4615 8.6975 0.419B 
0.4537 9.1118 0.4127 
0.4253 9.5455 0.3942 
0.4253 10 0.3942 
0.4227 10.4762 0.3942 
0.4087 10.975 0.3874 
0.3958 11.4976 0.3726 
0.3958 12.0.5 0.3646 
0.3958 12.6186 0.3544 
0.3831 13.2194 0.3547 
0.3831 13.8489 0.3575 
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14.5083 0.917 14.5083 0.5328 14.5083 0.4782 14.5083 
15.1991 0.917 15.1991 0.5078 15.1991 0.4515 15.1991 
15.9228 0.917 15.9228 0.5078 15.9228 0.4515 15.9228 

16.661 0.917 16.661 0.5078 16.681 0.4515 16.681 
17.4753 0.849 17.4753 0.4854 17.4753 0.4308 17.4753 
18.3074 0.7497 18.3074 0.489 18.3074 0.4321 18.3074 
19.1791 0.8055 19.1791 0.489 19.1791 0.4321 19.1791 
20.0923 0.8055 20.0923 0.489 20.0923 0.4321 20.0923 

21 .049 0.8055 21 .049 0.489 21 .049 0.4321 21 .049 
22.0513 0.8055 22.0513 0.489 22.0513 0.4321 22.0513 
23.1013 0.8055 23.1013 0.489 23.1013 0.4321 23.1013 
24.2013 0.6472 24.2013 0.4363 24.2013 0.3973 242013 
25.3536 0.5613 25.3536 0.3979 25.3536 0.3777 25.3536 
26.5609 0.5613 26.5609 0.3979 26.5809 0.3777 26.5609 
27.8256 0.•901 27.8256 0.3647 27.8256 0.3523 27.8256 
29.1505 0.4073 29.1505 0.3548 29.1505 0.3516 29.1505 
30.5386 0.4073 30.5386 0.3548 30.5386 0.3516 30.5386 
31.9927 0.4073 31.9927 0.3465 31 .9927 0.345 31.9927 

33.516 0.3423 33.516 0.3426 33.516 0.3419 33.516 
35.1119 0.3337 35.1119 0.3344 35.1119 0.3347 35.1119 
36.7838 0.3313 36.7838 0.3316 38.7838 0.3318 36.7838 
38.5353 0.3298 38.5353 0.3299 38.5353 0.33 38.5353 
40.3702 0.3286 40.3702 0.3287 40.3702 0.3288 40.3702 
42.2924 0.3277 42.2924 0.3278 42.2924 0.3278 42.2924 
44.3062 0.327 44.3062 0.327 · 44.3062 0.3271 44.3062 
46.4159 0.3263 46.4159 0.3264 46.4159 0.3264 46.4159 

48.626 0.3257 48.626 0.3257 48.626 0.3257 46.626 
50.9414 0.3252 50.9414 0.3252 50.9414 0.3252 50.9414 
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0.4405 14.5083 . 0.4121 
0.4192 15.1991 0.401 
0.4192 15.9228 0,3981 
0.4192 16.681 0.3981 
0.4015 17.4753 0.3828 
0.4015 18.3074 0.3828 
0.4015 19.1791 0.3828 
0.4015 20.0923 0.3828 
0.4015 21 .049 0.3828 
0.4015 22.0513 0.3828 
0.4015 23.1013 0.3828 
0.3743 24.2013 0.3617 
0.3663 25.3536 0.3586 
0.3663 28.5809 0.3586 
0.3488 27.8256 0.3467 
0.3488 29.1505 0.3467 
0.3488 30.5386 0.3487 
0.3447 31 .9927 0.3438 

0.341 33.518 0.3401 
0.3349 35.1119 0.3349 
0.3319 36.7838 0.332 
0.3301 38.5353 0.3302 
0.3289 40.3702 0.3289 
0.3279 42.2924 0.3279 
0.3271 44.3062 0.3271 
0.3284 46.4159 0.3284 
0.3257 48.626 0.3258 
0.3252 50.9414 0.3252 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

1:4.5083 
15.1991 
15.9228 

16.68'1 
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 

0.3745 14.5083 0.3575 
0.3745 15.1991 0.3575 
0.3729 15.9228 0.3575 
0.3729 16.681 0.3575 
0.3623 17.4753 0.3546 
0.3623 18.3074 0.3546 
0.3823 19.1791 0.3546 
0.3623 20.0923 0.3546 
0.3607 21 .049 0.3508 
0.3607 22.0513 0.3504 
0.3607 23.1013 0.3504 
0.3546 24.2013 0.3479 
0.3522 25.3536 0.3477 
0.3491 28.5609 0.3452 
0.3435 27.8256 0.3406 
0.3435 29.1505 0.3402 
0.3436 30.5386 0.3402 
0.3417 31 .9927 0.3392 
0.3386 33.516 0.3369 
0.3348 35.1119 0.3343 
0.3321 36.7838 0.332 

. 0.3303 38.5353 0.3303 
0.329 40.3702 0.3291 
0.328 42.2924 0:328 

0.3271 44.3062 0.3272 
0.3264 46.4159 0.3265 
.0.3258 48.626 0.3258 
0.3252 50.9414 0.3252 
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S_PTEE022.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-S0C-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 22E 
North-South Responses 
Elevation 0 ft. (Concrete) 
Enveloped Spectra 

Damping 0.50% DamplnQ 2% Dampln!l 
Freq. Acee!. Freq. Accel. Freq. 
0.1098 0.0456 0.1098 0.0394 0.1098 
0.115 0.0555 0.115 0.0492 0.115 

0.1204 0.0647 0.1204 0.058 0.1204 
0.1262 0.0719 0.1262 0.0618 0.1262 
0.1322 0.0762 0.1322 0.0852 0.1322 
0.1385 0.0785 0.1385 0.0671 0.1385 
0.1451 0.0789 0.1451 0.0676 0.1451 
0.152 0.0789 0.152 0.0876 0.152 

0.1592 0.0789 0.1592 0.0676 0.1592 
0.1668 0.0789 0.1668 0.0676 0.1668 
0.1748 0.0789 0.1748 0.0676 0.1748 
0.1831 0.0789 0.1831 0.0676 0.1831 
0.1918 0.0789 0.1918 0.0676 0.1918 
0.2009 0.0789 0.2009 0.0876 0.2009 
0.2105 0.0735 · 0.2105 0.0632 0.2105 
0.2205 0.0683 0.2205 0.0622 0.2205 
0.231 0.0647 0.231 0.0623 0.231 
0.242 0.0759 0.242 0.0685 0.242 

0.2535 0.1097 0.2535 0.0915 0.2535 
0.2656 0.1215 0.2656 0.0949 0.2858 
0.2783 0.1215 0.2783 0.0949 0.2783 
0.2915 0.1215 0.2915 0.1003 0.2915 
0.3054 0.1359 0.3054 0.1179 0.3054 
0.3199 0.1641 0.3199 0.1267 0.3199 
0.3352 0.1664 0.3352 0.1319 0.3352 
0.3511 0.2152 0.3511 0.1625 0.3511 
0.3678 0.2152 0.3678 0.1825 0.3678 
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3% DamPina 
Accel. Fr~. 

0.0365 ·0.1098 
0.0464 0.115 
0.0543 0.1204 
0.0571 0.1262 

0.08 0.1322 
0.0808 0.1385 
0.0613 0.1451 
0.0613 0.152 
0.0613 0.1592 
0.0613 0.1668 
0.0613 0.1748 
0.0813 0.1831 
0.0613 0.1918 
0.0813 0.2009 
0.0596 0.2105 
0.0587 0.2205 
0.0809 0.231 
0.0647 0.242 
0.0824 0.2535 
0.0825 0.2656 
0.0825 0.2783 
0.0935 0.2915 
0.1078 0.3054 
0.1153 0.3199 
0.1153 0.3352 
0.1375 0.3511 
0.1375 0.3678 

4% DamPlrlO 
Accel. Frea. 

0.0343 0.1098 
0.0438 0.115 
0.0509 0.1204 
0.0533 0.1262 
0.0561 0.1322 
0.0561 0.1385 
0.0561 0.1451 
0.0564 0.152 
0.0564 0.1592 
0.0564 0.1668 
0.0564 0.1748 
0.0564 0.1831 
0.0562 0.1918 
0.0562 0.2009 
0.0562 0.2105 
0.0559 0.2205 
0.0595 0.231 
0.0627 0.242 
0.075 0.2535 
0.075 0.2656 

o.ona 0.2783 
0.0874 0.2915 

0.099 0.3054 
0.1055 0.3199 
0.1055 0.3352 
0.1183 0.3511 
0.1252 0.3878 

5% 
Accel. 

0.0327 
0.0417 
0.0479 
0.0498 
0.0525 
0.0525 
0.0525 
0.0534 
0.0534 
0.0534 
0.0534 
0.0534 
0.0532 
0.0532 
0.0532 
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Damptna 7% Damping 10% 
Freq. Acee!. Freq. Accel. 
0.1098 0.0308 0.1098 0.0281 

0.115 0.038 0.115 0.0333 
0.1204 0.0425 0.1204 0.0361 
0.1262 0.0438 0.1262 0.0378 
0.1322 0.0466 0.1322 0.0398 
0.1385 0.0466 0.1385 0.0398 
0.1451 0.0468 0.1451 0.0407 

0.152 0.0482 0.152 0.0428 
0.1592 0.0482 0.1592 0.0438 
0.1668 0.0482 0.1688 0.0438 
0.1748 0.0482 0.1748 0.0438 
0.1831 0.0482 0.1831 0.0438 
0.1918 0.0482 0.1918 0.0438 
0.2009 0.0482 0.2009 0.0438 
0.2105 0.049 0.2105 0.0468 

0.0547 . 0.2205 0.0527 0.2205 0.0501 
0.0583 0.231 
0.0614 0.242 
0.0693 0.2535 
0.0693 0.2656 
0.0734 0.2783 
0.0821 0.2915 
0.0914 0.3054 
0.0971 0.3199 
0.0971 0.3352 
0.1047 0.3511 
0.1165 0.3878 

0.056 0.231 0~0536 
0.0591 0.242 0.0565 
0.0619 0.2535 0.059 
0.0641 0.2656 0.0608 
0.0668 0.2783 0.0817 

0.073 0.2915 0.063 
0.0795 0.3054 0.0673 
0.0837 0.3199 0.0734 
0.0859 0.3352 0.0764 
0.0907 0.3511 0.0767 
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 
0.4037 0.2152 0.4037 0.1625 0.4037 0.1446 0.4037 0.1356 
0.4229 0.2173 0.4229 0.1637 0.4229 0.1446 0.4229 0 .1356 
0.4431 0.3427 0.4431 0.2324 0.4431 0.1901 0.4431 0.1598 
0.4642 0.3427 0.4642 0.2324 0.4842 0.1921 0.4642 0.1724 
0.4863 0.3427 0.4863 0.2324 0.4863 0.1921 0.4863 0.1743 
0.5094 0.3427 0.5094 0.2324 0.5094 0.1991 0.5094 0.1848 
0.5337 0.3621 0.5337 0.2851 0.5337 0.229 0.5337 0.204 
0.5591 0.3621 0.5591 0.2742 0.5591 0.238 0.5591 0.2093 
0.5857 0.3621 0.5857 0.2805 0.5857 0.2483 0.5857 0.222 
0.6136 0.3621 0.6136 0.2605 0.6136 0.2483 0.6136 0.222 
0.6428 0.3715 0.6428 0.2805 0.6428 0.2483 0.6428 0.2235 
0.6734 0.3715 0.6734 0.2916 0.6734 0.2663 0.6734 0.2436 
0.7055 0.4317 0.7055 0.3543 0.7055 0.3133 0.7055 0.279 
0.7391 0.513-4 0.7391 0.4029 0.7391 0.3524 0.7391 0.3115 
0.7743 0.6023 0.7743 0.4541 0.7743 0.3853 0.7743 0.3333 
0.8111 0.7736 0.811 1 0.4591 0.8111 0.3853 0.8111 0.3333 
0.8497 0.7736 0.8497 0.4591 0.8497 0.3853 0.8497 0.3451 
0.8902 0.7736 0.8902 0.4591 0.8902 0.388 0.8902 0.3627 
0.9326 0.9974 0.9326 0.5856 0.9326 0.4664 0.9326 0.3986 

0.977 0.9974 0.977 0.6002 0.977 0.5269 0.977 0.4456 
1.0235 0.9974 1.0235 0.6002 1.0235 0.5269 1.0235 0.4458 
1.0723 0.9974 1.0723 0.6002 1.0723 0.5269 1.0723 0.4578 
1.1233 1.1138 1.1233 0.6522 1.1233 0.5496 1.1233 0.5028 
1.1768 1.1138 1.1768 0.6522 1.1768 0.6238 1.1768 0.5399 
1.2328 1.1138 1.2328 0.6522 1.2328 0.6238 1.2328 0.5399 
1.2916 1.1138 1.2916 0.8628 1.2916 0.7232 1.2916 0.6287 
1.353 1.1138 1.353 0.9365 1.353 0.794 1.353 0.6869 

1.4175 1.1138 1.4175 0.9365 · 1.4175 0.8087 1.4175 0.7456 
1.485 1.2052 1.485 0.988 1.485 0.8866 1.485 0.7958 

1.5557 1.4673 1.5557 1.0882 1.5557 0.9041 1.5557 0.7958 
1.8298 1.4673 1.6298 1.0882 1.6298 0.9041 1.8298 0.7958 
1.7074 1.4673 1.7074 1.0882 1.7074 0.9509 1.7074 0.8465 
1.7887 1.9337 1.7887 1.1866 1.7887 1.0454 1.7887 0.9314 
1.8738 1.9337 1.8738 1.1866 1.8738 1.0454 1.8738 0.9314 

1.963 1.9337 1.963 1.2264 1.963 1.0454 1.963 0.9314 
2.0565 1.9337 2.0565 1.2264 2.0565 1.0-454 2.0565 0.9314 
2.1544 1.9337 2.1544 1.2264 2.1544 1.0454 2.1544 0.9314 

2.257 1.6526 2.257 1.2264 2.257 1.0189 2.257 0.9197 
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0.3853 
0.4037 
0.4229 
0.4431 
0.4642 
0.4863 
0.5094 
0.5337 
0.5591 
0.5857 

·o.6138 
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 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.1276 0.3853 
0.1276 0.4037 
0.1276 0.4229 
0.1385 0.4431 
0.1573 0.4642 
0.1618 0.4863 
0.1731 0.5094 
0.1835 0.5337 
0.1863 0.5591 
0.2005 0.5857 
0.2017 0.6136 
0.2108 0.6428 
0.2299 0.8734 
0.2569 0.7055 

0.278 0.7391 
0.2932 0.7743 
02932 0.8111 
0.3155 0.8497 
0.3375 0.8902 
0.3523 0.9326 
0.3884 0.977 
0.3983 1.0235 
0.4362 1.0723 
0.4775 1.1233 
0.5091 1.1768 
0.5091 1.2328 
0.5804 1.2916 
0.6112 1.353 
0.6895 1.4175 
0.7285 1.485 
0.7285 1.5557 
0.7285 1.6298 
0.7818 1.7074 
0.8343 1.7887 
0.8343 1.8738 
0.8343 1.963 
0.8343 2.0585 
0.8343 2.1544 
0.8328 2.257 

0.11-41 0.3853 0.0986 
0.1144 0.4037 0.1004 
0.1144 0.4229 0.1004 

0.119 0.4431 0.1069 
0.1361 0.4642 0.116 
0.1447 0.4863 0.1236 
0.1523 0.5094 0.1276 
0.1525 0.5337 0.1276 
0.1551 0.5591 0.1354 
0.1718 0.5857 0.1526 
0.1821 0.6136 0.1622 

0.195 0.6428 0.1766 
0.2117 0.6734 0.1883 
0.2257 0.7055 0.1944 
0.2284 0.7391 0.1944 
0.2375 0.7743 0.2186 
0.2586 0.8111 0.2434 
0.2842 0.8497 0.2671 
0.3097 0.8902 0.2901 
0.3345 0.9326 0.3123 
0.3568 0.977 0.3322 
· o.375 1.0235 0.3489 
0.3969 1.0723 0.362 

0.432 1.1233 0.3768 
0.4574 1.1768 0.3984 
0.4606 1.2328 0.4063 
0.4712 1.2916 0.4074 
0.5144 1.353 0.4326 
0.5953 1.4175 0.4919 
0.6264 1.485 0.511 
0.6264 1.5557 0.5133 
0.6315 1.6298 0.5443 
0.6721 1.7074 0.5582 
0.6827 1.7887 0.5914 
0.6909 1.8738 0.6195 
0.7213 1.963 0.6444 
0.7554 2.0565 0.6649 
0.7745 2.1544 0.6753 
0.7876 2.257 0.6753 
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2.3645 1.6526 2.3645 1.2264 2.3645 0.946 2.3645 
2.4771 1.4968 2.4771 1.1813 2.4771 0.946 2.4771 
2.595 1.4968 2.595 1.1813 2.595 0.946 2.595 

2.7186 1.5785 2.7186 1.1813 2.7188 0.946 2.7186 · 
2.848 1.5785 2.848 1.1813 2.848 0.946 2.648 

2.9838 1.5785 2.9836 1.0072 2.9836 0.9027 2.9836 
3.1257 1.5785 3.1257 1.0196 3.1257 0.8195 3.1257 
3.2745 1.8712 3.2745 1.0587 3.2745 0.9525 3.2745 
3.4305 1.8712 3,4305 1.0587 3.4305 0.9525 3.4305 
3.5938 1.8819 3.5938 1.2042 3.5938 · 1.0249 3.5938 
3.7649 1.8819 3.7649 1.2042 3.7849 1.0249 3.7649 
3.9442 1.8819 3.9442 1.2042 3.9442 1.0249 3.9442 
4.132 1.8819 4.132 1.2042 4.132 1.0249 4.132 

4.3288 1.8819 4.3288 1.2042 4.3288 1.0595 4.3288 
4.5349 1.8819 4.5349 1.2042 4.5349 1.0595 4.5349 
4.7508 1.8819 4 .7508 1.2133 4.7508 1.0676 4.7508 

4.977 1.8819 4.977 1.2133 4.977 1.0676 4.977 
5.214 1.8819 5.214 1.2133 5.214 1.0676 5.214 

5.4623 1.8588 5.4623 1.2133 5.4623 1.0676 5.4623 
5.7224 1.8588 6.7224 1.2133 5.7224 1.0676 5.7224 
5.9948 1.5279 5.9948 1.2133 5.9948 1.0676 5.9948 
6.2803 1.5279 6.2803 1.2133 6.2803 1.0676 6.2803 
6.5793 1.5193 6.5793 1.2133 6.5793 1.0676 6.5793 
6.6926 1.5193 6.8926 1.0422 6.6926 0.9338 6.8926 
7.2208 1.5193 7.2208 0.9784 7.2208 0.8888 7.2206 
7.5646 1.5193 7.5646 0.9407 7.5646 0.834 7.5646 
7.9248 1.5193 7.9248 0.9407 7.9248 0.7957 7.9248 
8.3022 1.5143 8.3022 0.7983 8.3022 0.662 8.3022 
8.6975 1.1566 8.6975 0.7425 8.6975 0.662 8.6975 
9.1116 1.082 9.1116 0.8528 9.1116 0.5886 9.1116 
9.5455 1.082 9.5455 0.6477 9.5455 0.5702 9.5455 

10 0.9286 10 0.8224 10 0.5625 10 
10.4762 0.8591 10.4762 0.5732 10.4762 0.5348 10.4762 
10.975 0.8591 10.975 0.5732 10.975 0.5049 10.975 

11 .4976 0.7544 11.4976 0.5377 11.4978 0.4857 11 .4976 
12.045 0.7544 12.045 0.5026 12.045 0.4753 12.045 

12.6186 0.7544 12.6186 0.4796 12.6186 0.4572 12.6166 
13.2194 0.7544 13.2194 0.4531 13.2194 0.4433 13.2194 
13.8489 0.5993 13.8469 0.4219 13.8489 0.4173 13.8489 
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0.8625 2.3645 0.8087 
0.8625 2.4771 0.8087 
0.8625 2.595 0.8087 
0.8625 2.7186 0.8087 

0.859 2.848 0.8042 
0.8216 2.9838 0.7681 
0.7692 3.1257 0.7236 
0.8466 3.2745 0.7681 
0.8466 3.4305 0.7681 

0.908 3.5938 0.8231 
0.9193 3.7849 0.8542 
0.9193 3.9442 0.8542 
0.9584 4.132 0.8998 
1.0049 4.3288 0.9286 
1.013 4.5349 0.9482 

1.0414 4.7508 0.9565 
1.0414 4.977 0.9565 
1.0414 5.214 0.9565 
1.0414 5.4623 0.9565 
1.0414 5.7224 0.9565 
0.9501 5.9948 0.856 
0.9501 6.2803 0.856 
0.9501 6.5793 0.856 
0.8392 6.8926 0.7938 
0.8319 7.2208 0.7768 
0.7806 7.5646 0.727 
0.7221 7.9248 0.672 
0.6131 8.3022 0.5906 
0.6116 8.6975 0.5792 
0.5397 9.1118 0.5209 
0.5208 9.5455 0.5082 
0.5208 10 0.5082 
0.5193 10.4762 0.5065 

0.496 10.875 0.4867 
0.4755 11.4976 0.4693 
0.4651 12.045 0.4586 
0.4527 12.6186 0.4461 
0.4378 13.2194 0.4336 
0.4.169 13.8489 0.4158 
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2.3645 
2.4771 
2.595 

2.7186 
2.848 

2.9836 
3.1257 
3.2745 
3.4305 
3.5938 
3.7849 
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 

0.7876 2.3645 0.6753 
0.7876 2.4771 0.6753 
0.7876 2.595 0.6753 
0.7876 2.7186 0.6751 

0.771 2.848 0.6514 
0.6808 2.9836 0.5889 
0.652 3.1257 0.5735 

0.6591 3.2745 0.5771 
0.6638 3.4305 0.5771 
0.7044 3.5938 0.6039 
0.7564 3.7849 0.6471 

0.765 3.9442 0.665 
0.7958 4.132 0.6849 
0.8184 4 .3288 0.7174 
0.8437 4.5349 0.7242 
0.8437 4.7508 0.7242 
0.8437 4.977 0.7242 
0.8437 5.214 0.7242 
0.8437 5.4623 0.7242 
0.8263 5.7224 0.6943 

0.731 5.9948 0.6191 
0.7293 6.2803 0.6134 
0.7136 6.5793 0.5858 
0.7012 6.8926 0.5804 
0.6808 7.2208 0.5679 
0.6328 7.5646 0.5403 
0.6025 7.9248 0.5313 
0.5511 8.3022 0.5 
0.5323 8.6975 0.4853 
0.5008 9.1116 0.4735 
0.4873 9.5455 0.4651 
0.4873 10 0.4651 
0.4855 10.4762 0.4609 
0.4693 10.975 0.4468 
0.4577 11.4976 0.4423 
0.4489 12.045 0.436 
0.4393 12.6186 0.4274 
0.4263 13.2194 0.4166 

0.412 13.8489 0.4049 
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14.5083 0.5993 14.5083 0.4219 14.5083 0.4147 14.5083 
15.199"1 0.5993 15.1991 0.4219 15.1991 0.4024 15.1991 
15.9228 0.5993 15.9228 0.4213 15.9228 0.3823 15.9228 

16.681 0.5993 18.681 0.4213 16.881 0.3807 18.881 
17.4753 0.7174 17.4753 0.416 17.4753 0.36« 17.4753 
18.3074 0.7174 18.3074 0.416 18.3074 0.3686 18.3074 
19.1791 0.7174 19.1791 0A309 19.1791 0.3767 . 19.1791 
20.0923 0.7174 20.0923 0.4309 20.0923 0.3767 20.0923 

21 .049 0.7174 21 .049 0.4309 21 .049 0.3767 21 .049 
22.0513 0.7174 22.0513 0.4309 22.0513 0.3767 22.0513 
23.1013 0.7174 23.1013 0.4309 23.1013 0.3767 23.1013 
24.2013 0.7174 24.2013 0.4105 24.2013 0.3521 24.2013 
25.3536 0.6529 25.3536 0.4105 25.3536 0.3521 25.3536 
26.5609 0.6529 26.5609 0.4105 26.5609 0.3521 26.5609 
27.8256 0.6529 27.8256 0.3657 27.8256 0.3521 27.8256 
29.1505 0.5526 29.1505 0.3657 29.1505 0.3374 29.1505 
30.5386 0.4393 30.5386 0.3422 30.5386 0.3374 30.5386 
31 .9927 0.3966 31.9927 0.3422 31.9927 0.3313 31.9927 
33.516 0.3014 33.516 0.3015 33.516 0.3016 33.516 

35.1119 0.3014 35.1119 0.3015 35.1119 0.3016 35.1119 
36.7838 0.3014 36.7838 0.3015 36.7838 0.3016 36.7838 
38.5353 0.3014 38.5353 0.3015 38.5353 0.3016 38.5353 
40.3702 0.301 40.3702 0;301 40.3702 0.3011 ·40.3702 
42.2924 0.3004 42.2924 0.3004 42.2924 0.3004 42.2924 
44.3062 0.2996 44.3062 0.2997 44.3062 0.2997 44.3062 
46.4159 0.2989 46.4159 0.2989 46.4159 0.2989 46.4159 

48.626 0.2982 48.626 0.2982 48.626 0.2982 48.626 
50.9414 0.2975 50.9414 0.2975 50.9414 0.2975 50.9414 
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0.4103 14.5083 0.4068 
0.3966 15.1991 0.393 
0.3TT3 15.9228 0.3774 
0.3694 16.681 0.366 
0.3552 17.4753 0.3513 
0.3552 18.3074 0.35 
0.3552 19.1791 0.35 
0.3517 20.0923 0.3445 
0.3517 21 .049 0.3445 
0.3517 22.0513 0.3445 
0.3479 23.1013 0.3445 
0.3479 24.2013 0.3445 
0.3479 25.3536 0.3445 
0.3479 26.5809 0.3445 
0.3479 27.8256 0.3445 
0.335 29.1505 0.3348 

0.3349 30.5386 0.3325 
0.326 31.9927 0.323 

0.3036 33.516 0.306 
0.3019 35.1119 0.3025 
0.3019 36.7838 0.3022 
0.3017 38.5353 0.3018 
0.3011 40.3702 0.3012 
0.3004 42.2924 0.3005 
0.2997 44.3062 0.2997 
0.2989 46.4159 0.2989 
0.2982 48.626 0.2982 
0.2975 50.9414 0.2975 
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14.5083 
15.1991 
15.9228 

18.681 
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 

0.4011 14.5083 0.394 
0.3882 15.1991 0.3825 
0.3753 15.9228 0.3712 
0.3635 16.681 0.3605 

0.352 17.4753 0.3511 
0.3471 18.3074 0.3445 
0.3449 19.1791 0.3419 
0.3407 20.0923 0.3381 
0.3407 21 .049 0.3371 
0.3407 22.0513 0.3371 
0.3407 23.1013 0.3371 
0.3407 24.2013 0.3371 
0.3396 25.3536 0.3356 
0.3396 26.5609 0.3356 
0.3393 27.8256 0.334 
0.3331 29.1505 0.3297 
0.3287 30.5386 0.3247 
0.3199 31 .9927 0.3178 
0.3088 33.516 0.3105 
0.3043 35.1119 0.3061 
0.3029 36.7838 0.3039 
0.3021 38.5353 0.3027 
0.3014 40.3702 0.3016 
0.3006 42.2924 0.3007 
02998 44.3062 0.2999 

0.299 46.4159 0.2991 
0.2982 48.626 0.2983 
0.2975 50.9414 0.2975 
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RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 
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S_PTEE006.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-S0C-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 6E 
East-West Responses 
Elevation 77 ft. (Concrete) 
Enveloped Spectra 

Damping 0.50% DampinQ 2% Damplna 
Freo. Accel. FreQ. Acee!. Free . 
0.1098 0.0314 0.1098 0.0289 0.1098 

0.115 0.0359 0.115 0.0331 0.115 
0.1204 0.0411 0.1204 0.0383 0.1204 
0.1262 0.046 0.1282 0.0427 0.1282 
0.1322 0.0489 0.1322 0.0443 0.1322 
0.1385 0.0518 0.1385 0.0463 0.1385 
0.1451 0.0518 0.1451 0.0463 0.1451 

0.152 0.0518 0.152 0.0463 0.152 
0.1592 0.0518 0.1592 0.0463 0.1592 
0.1668 0.0519 0.1688 0.0463 0.1666 
0.1748 0.0519 0.1748 0.0463 0.1748 
0.1831 0.0519 0.1831 0.0463 0.1831 
0.1918 0.0522 0.1918 0.0506 0.1918 
0.2009 0.057 0.2009 0.055 0.2009 
0.2105 0.0708 0.2105 · 0.0602 0.2105 
0.2205 0.091 0.2205 0.0715 0.2205 
0.231 0.1081 · 0.231 0.0909 0.231 
0.242 0.1197 0.242 0.0994 0.242 

0.2535 0.1207 0.2535 0.0995 0.2535 
0.2656 0.1207 0.2656 0.0995 0.2656 
0.2783 0.1257 0.2783 0.1098 0.2783 
0.2915 0.1427 0.2915 0.125 0.2915 
0.3054 0.1427 0.3054 0.125 0.3054 
0.3199 0.1427 0.3199 0.125 0.3189 
0.3352 0.1714 0.3352 0.1351 0.3352 
0.3511 0.2176 0.3511 0.1633 0.3511 
0.3678 0.2403 0.3678 0.176 0.3878 
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3% Damping 4% 
Acee!. Frea. Acee!. 

0.0276 0.1098 0.0269 
0.0316 ,0.115 0.0302 
0.0368 0.1204 0.0354 
0.0408 0.1262 0.039 
0.0422 0.1322 0.0403 
0.0431 0.1385 0.0403 
0.0431 0.1451 0.0403 
0.0431 0.152 0.0403 
0.0431 0.1592 0.0403 
0.0431 0.1668 0.0403 
0.0431 0.1748 0.041 
0.0455 0.1831 0.0448 
0.0498 0.1918 0.0487 
0.0537 0.2009 0.0526 
0.0587 0.2105 0.0575 
0.0644 0.2205 0.0626 
0.0815 0.231 0.0736 
0.0885 0.242 0.0794 
0.0885 0.2535 0.0797 
0.0925 0.2656 0.0882 

0.101 0.2783 0.095 
0.115 0.2915 0.1062 

0.1154 0.3054 0.1071 
0.1154 0.3199 0.1071 
0.1191 0.3352 0.1071 
-0.1372 0.3511 0.1174 
0.1535 0.3678 0.1399 

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 

24590-PTF-3PS-MEW-T0001, Rev. 2 
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5% Damping 
Accel. Frea. 

0.0262 0.1098 
0.0291 0.115 
0.0341 0.1204 
0.0373 0.1262 
0.0386 0.1322 
0.0386 0.1385 
0.0386 0.1451 
0.0386 0.152 
0.0388 0.1592 
0.0386 0.1668 
0.0405 0.1748 

. 0.0441 0.1831 
0.0478 0.1918 
0.0515 0.2009 
0.0563 0.2105 
0.0612 0.2205 
0.0676 0.231 
0.0717 0.242 
0.0756 0.2535 
0.0843 0.2656 
0.0907 0.2783 
0.0983 0.2915 
0.0997 0.3054 
0.0997 0.3199 
0.0997 0.3352 
0.1084 0.3511 

0.128 0,3678 

7% Damping 10% 
Acee!. Freq. Accel. 

0.0249 0.1098 0.0233 
0.0276 0.115 0.0255 
0.0317 0.1204 0.0288 
0.0344 0.1262 0.0313 
0.0357 0.1322 0.0323 
0.0357 0.1385 0.0323 
0.0357 0.1451 0.0323 
0.0357 0.152 0.0323 
0.0357 0.1592 0.0326 
0.0364 0.1666 0.0354 
0.0396 0 .1748 0.0381 
0.0428 0.1831 0.0408 

0.046 0.1916 0.0439 
0.0498 0.2009 0.0476 
0.0542 0.2105 0.052 
0.0588 0.2205 0.0562 
0.0634 0.231 0.0598 
0.0669 0.242 0.0625 
0.0698 0.2535 0.0663 
0.0772 0.2656 0.0689 
0.0838 0.2783 0.0759 
0.0891 0.2915 0.0618 
0.0914 0.3054 0.0848 
0.0914 0.3199 0.0852 
0.0914 0.3352 0.0852 
0.0938 0.3511 0.0852 
0.1083 0.3678 0.0892 
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0.3853 0.2403 0.3853 0.1806 0.3853 0.1625 
0.4037 0.2403 0.4037 0.1859 0.4037 0.1657 
0.4229 0.2403 0.4229 0.1859 0.4229 0.1657 
0.4431 0.2701 0.4431 0.1875 0.4431 0.1716 
0.4642 0.2701 0.4642 0.1968 0.4642 0.1795 
0.4863 0.2701 0.4863 0.2056 0.4863 0.1804 
0.5094 0.3947 0.5094 0.2813 0.5094 0.2346 
0.5337 0.4997 0.5337 0.3481 0.5337 0.2843 
0.5591 0.4997 0.5591 0.3481 0.5591 0.2843 
0.5857 0.4997 0.5857 0.3481 0.5857 0.2843 
0.6136 0.4997 0.6136 0.3481 0.6136 0.287 
0.6428 0.5129 0.6428 0.3748 0.6428 0.3198 
0.6734 0.5129 0.6734 0.3748 0.6734 0.3264 
0.7055 0.5129 0.7055 0.3748 0.7055 0.3264 
0.7391 0.5129 0.7391 0.3748 0.7391 0.3264 
0.7743 0.5335 0.7743 0.3916 0.7743 0.3391 
0.8111 0.5864 0.8111 0.3927 0.8111 0.3541 
0.8497 0.5864 0.8497 0.4507 0.8497 0.4046 
0.8902 0.5884 0.8902 0.4507 0.8902 0.4046 
0.9328 0.907 0.9326 0.6127 0.9326 0.5121 

0.977 0.907 0.977 0.6127 0.977 0.5136 
1.0235 0.907 1.0235 0.6127 1.0235 0.5136 
1.0723 0.907 1.0723 0.6274 1.0723 0.5678 
1.1233 1.168 1.1233 0.7103 1.1233 0.6256 
1.1768 1.168 1.1768 0.7159 1.1768 0.6311 
1.2328 1.168 1.2328 0.7742 1.2328 0.6888 
1.2916 1.4394 1.2916 0.933 1.2916 0.7935 

1.353 1.4394 1.353 1.0107 1.353 0.8561 
1.4175 1.4394 1.4175 1.0107 1.4175 0.8561 

1.485 1.4394 1.485 1.0107 1.485 0.8581 
1.5557 1.4394 1.5557 1.0107 1.5557 0.8561 
1.6298 1.7292 1.6296 1.0521 1.6298 0.9258 
1.7074 1.7292 1.7074 1.0521 1.7074 0.9348 
1.7887 2.1395 1.7887 1.2235 1.7887 1.1827 
1.8738 2.1395 1.8738 1.2235 1.8738 1.1827 

1.963 2.1395 1.963 1.2235 1.963 1.1827 
2.0565 2.1395 2.0565 1.2235 2.0565 1.1827 
2.1544 2.1395 2.1544 1.2235 2.1544 1.1827 

2.257 1.8655 2.257 1.2311 2.257 1.1827 
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0.3853 0.147 0.3853 0.1338 
0.4037 0.149 0.4037 0.135 
0.4229 0.1499 0.4229 0.1384 
0.4431 0.1575 0.4431 0.145 
0.4642 0.1641 0.4642 0.1507 
0.4883 0.1641 0.4863 . 0.1507 
0.5094 0.2012 0.5094 0.1765 
0.5337 0.2411 0.5337 0.2145 
0.5591 0.2411 0.5591 0.2161 
0.5857 0.2411 0.5857 0.2181 
0.6136 0.2611 0.6136 .0.2405 
0.6428 0.2818 0.6428 0.2536 
0.8734 0.2974 0.6734 0.2737 
0.7055 0.2974 0.7055 0.2737 
0.7391 0.2974 0.7391 0.2737 
0.7743 0.3039 0.7743 0.2849 
0.8111 0.3276 0.8111 0.3099 
0.6497 0.3692 0.8497 0.3408 
0.8902 0.3692 0.8902 0.3408 
0.9326 0.4441 0.9326 0.3953 

0.977 0.4604 0.977 0.4144 
1.0235 0.4604 1.0235 0.4144 
1.0723 0.5191 1.0723 0.4836 
1.1233 0.5775 1.1233 0.5347 
1.1768 0.5847 1.1768 0.5488 
1.2328 0.6188 1.2328 0.5733 
1.2916 0.6819 1.2916 0.6203 

1.353 0.7366 1.353 0.8485 
1.4175 0.7366 1.4175 0.676 

1.485 0.7366 1.485 0.7092 
1.5557 0.7866 1.5557 0.7557 
1.6298 0.8473 1.6298 0.7898 
1.7074 0.879 1.7074 0.8295 
1.7887 1.0302 1.7887 0.9224 
1.8738 1.0302 1.8738 0.9224 

1.963 1.0302 1.963 0.9224 
2.0565 1.0302 2.0565 0.9224 
2.1544 1.0302 2.15:44 0.956 

2.257 1.0302 2.257 0.956 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
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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 

0.1128 0.3853 0.0957 
0.1171 0.4037 0.0998 
0.1225 0.4229 0.1059 
0.1247 0.4431 0.1059 
0.1283 0.4642 0.1192 
0.1412 0.4863 0.1353 
0.1614 0.5094 0.1505 
0.1783 0.5337 0.161 
0.1904 0.5591 0.1626 
0.1904 0.5857 0.1691 
0.2095 0.6136 0.1783 

0.214 0.6428 0.1783 
0.2372 0.6734 0.1992 
0.2372 0.7055 0.2098 
0.2407 0.7391 0.2193 
0.2555 0.7743 0.2308 
0.2801 0.8111 0.2444 
0.2971 0.8497 0.2516 
0.2971 0.8902 0.2516 
0.3297 0.9326 0.2714 
0.3455 0.977 0.2883 
0.3621 1.0235 0.3137 
0.4261 1.on3 0.3634 
0.4691 1.1233 0.4056 
0.4951 1.1768 0.4381 
0.5223 1.2328 0.4691 
0.5595 1.2916 0.5037 
0.5988 1.353 0.539 
0.6312 1.4175 0.5715 

0.664 1.485 0.6039 
0.7023 1.5557 0.634 
0.7315 1.6298 0.6605 

0.746 1.7074 0.6783 
0.7696 1.7B87 0.6918 
0.7958 1.8738 0.7181 
0.8233 1.963 0.7412 
0.8464 2.0565 0.7562 
0.8634 2.1544 0.7566 
0.8634 2.257 0.7566 

PageV-63 
Ref: 24590-WTP-3PD-G04B-00049 



2.3645 1.9283 2.3645 1.2725 2.3645 1.1827 2.3645 
2.4771 1.9283 2.4771 1.3663 2.4771 1.1827 2.4771 

2.595 1.9283 2.595 1.4031 2.595 1.1893 2.595 
2.7186 1.9283 2.7166 1.426 2.7166 1.244 2.7186 
2.848 1.9283 2.848 1.426 2.848 1.244 2.848 

2.9836 1.9305 2.9836 1.4595 2.9836 1.2631 2.9836 
3.1257 1.9305 3.1257 1.4936 3.1257 1.2982 3.1257 
3.2745 1.9305 3.2745 1.4936 3.2745 1.3839 3.2745 
3.4305 2.1639 3.4305 1.4936 3.4305 1.438 3.4305 
3.5938 2.4397 3.5938 1.4936 3.5938 1.438 3.5938 
3.7849 2.4397 3.7649 1.4936 3.7649 1:438 3.7649 
3.9442 2.4397 3.9442 1.4936 3.9442 1.438 3.9442 
4.132 2.4397 4.132 1.5905 4.132 1.438 4.132 

4.3288 2.4397 4.3288 1.5905 4.3288 1.438 4.3288 
4.5349 2.4397 4.5349 1.7034 4.5349 1.5596 4.5349 
4.7508 2.5935 4.7508 1.7034 4.7508 1.5596 4.7508 

4.977 2.5935 4.977 1.7034 4.977 1.5596 4.977 
5.214 2.5935 5.214 1.7034 5.214 1.5596 5.214 

5.4623 2.6705 5.4623 1.7034 5.4623 1.5596 5.4623 
5.7224 2.6705 5.7224 1.7034 5.7224 1.5596 5.7224 
5.9948 2.6705 5.9948 1.4863 5.9946 1.4339 5.9946 
6.2803 2.6705 6.2803 1.4665 6.2603 1.3756 6.2$03 
6.5793 2.6705 6.5793 1.3892 6.5793 1.3198 6.5793 
6.8926 2.6721 6.8926 1.3892 6.8926 1.3154 6.8928 
7.2208 2.6721 7;2208 1.3892 7.2208 1.3154 7.2208 
7.5646 2.6721 7.5646 1.3692 7.5646 1.3154 7.5646 
7.9248 2.6721 7.9248 1.3692 7.9248 1.3154 7.9248 
8.3022 2.6721 . 8.3022 1.3892 8.3022 1.3154 8.3022 
8.6975 2.2773 8.6975 1.329 8.6975 1.1414 8.6975 
9.1116 2.0653 9.1116 1.1587 9.1116 0.9831 9.1116 
9.5455 1.6085 9.5455 0.9584 9.5455 0.8663 9.5455 

10 1.4427 10 0.927 10 0.817 10 
10.4762 1.4427 10.4762 0.927 10.4762 0.8156 10.4762 

10.975 1.3323 10.975 0.9176 10.975 0.8156 10.975 
11 .4978 1.3323 11 .4976 0.9176 11.4976 0.8156 11.4976 

12.045 1.3323 12.045 0.9176 12.045 0.8073 12.045 
12.6186 1.3323 12.6186 0.9176 12.6186 0.8073 12.6188 
13.2194 1.2305 13.2194 0.7787 13.2194 0.7246 13.2194 
13.8489 1.2305 13.6489 0.7544 13.6489 0.6632 13.8489 
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1.0302 2.3845 0.956 
1.0302 2.4771 0.9561 
1.0882 2.595 1.002 
1.0965 2.7186 1.003 

1.12 2.848 1.0657 
1.1486 2.9838 1.0724 
1.1662 3.1257 1.0724 
1.2443 3.2745 1.1253 
1.2942 3.4305 1.1756 
1.2942 3.5938 1.1756 
1.2942 3.7849 1.2011 
1.2942 3.9442 1.2125 
1.2942 4.132 1.2129 
1.3377 4.3286 1.2864 
1.5366 4.5349 1.4195 
1.5369 4.7508 1.4195 
1.5369 4.977 1.4195 
1.5369 6.214 1.4195 
1.5369 5.4623 1.4195 
1.5369 5.7224 1.3894 
1.3671 5.9948 1.298 
1.3021 6.2803 1.2378 
1.2621 6.5793 1.2047 
1.2076 8.8926 1.1475 
1.2076 7.2208 1.1212 
1.2076 7.5646 1.1212 
1.1669 7.9248 1.0689 
1.1119 6.3022 0.985 
1.0201 8.8975 0.9238 
0.8993 9.1116 0.8446 
0.8096 9.5455 0.7738 
0.7614 10 0.7184 
0.7814 10.4782 0.7132 
0.7614 10.975 0.7132 
0.7614 11.4976 0.7132 
0.7448 12.045 0.6~72 
0.7441 12.6186 0.6935 
0.6739 13.2194 0.6306 

0.604 13.8489 0.5635 

24590-PTF-3PS-MEW-T0001 , Rev. 2 
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2.3645 
2.4771 

2.595 
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 
6.6926 
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 

0.8634 2.3645 0.7574 
0.8798 2.4771 0.7883 
0.8969 2.595 0.8218 
0.9367 2.7186 0.8593 
0.9822 2.848 0.8917 
1.0006 2.9836 0.9093 
1.0031 3.1257 0.9247 
1.0094 3.2745 0.9364 
1.0379 3.4305 0.9574 
1.0872 3.5938 0.9915 
1.1103 3.7649 1.01 
1.1322 3.9442 1.027 
1.1433 4.132 1.0403 
1.1828 4.3268 1.0466 
1.2359 4.5349 1.0471 
1.2359 4.7508 1.0471 
1.2359 4.977 1.0471 
1.2359 5.214 1.0471 
1.2359 5.4623 1.0471 
1.1786 5.7224 1.0148 
1.1683 5.9946 1.0148 
1.1263 6.2803 0.9924 
1.1014 6.5793 0.9743 
1.0524 6.8926 0.9402 
0.9816 7.2206 0.8881 
0.9805 7.5646 0.8604 
0.9186 7.9248 0.8095 
0.8323 8.3022 0.7561 
0.7781 8.6975 0.7165 
0.7675 9.1116 0.6862 
0.7154 9.5455 0.6462 
0.8701 10 0.6104 
0.8399 10.4762 0.5871 
0.8348 10.975 0.5606 
0.6348 11 .4976 0.5606 
0.6244 12.045 0.5528 
0.6159 12.6188 0.5346 
0.5648 13.2194 0.5011 
0.5187 13.8489 0.4957 
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14.5083 1.2305 14.5083 0.7544 14.5083 0.6629 14.5083 
15.1991 1.012 15.1991 0.6452 15.1991 0.5972 15.1991 
15.9228 0.9276 15.9228 0.5712 . 15.9228 0.5274 15.9228 

16.681 0.9276 16.681 0.5663 16.681 0.5274 16.681 
17.4753 0.741 17.4753 0.5663 17.4753 0.5274 17.4753 
18.3074 0.7343 18.3074 0.5209 18.3074 0.4936 18.3074 
19.1791 0.7343 19.1791 0.5209 19.1791 0.4849 19.1791 
20.0923 0.6437 20.0923 0.5209 20.0923 0.4849 20.0923 

21 .049 0.6437 21 .049 0.5209 21.049 0.4849 21 .049 
22.0513 0.6443 22.0513 0.5209 22.0513 0.4849 22.0513 
23.1013 0.6443 23.1013 0.5209 23.1013 0.4849 23.1013 
24.2013 0.6443 24.2013 0.5209 24.2013 0.4849 24.2013 
25.3536 0.6443 25.3536 0.5209 25.3536 0.4849 25.3536 
26.5609 0.6443 26.5609 0.5209 26.5609 0.4849 26.5609 
27.6256 0.55 27.6256 0.495 27.8256 0.4759 27.8256 
29.1505 0.5074 29.1505 0.4252 29.1505 0.4162 29.1505 
30.5386 0.4557 30.5386 0.4135 30.5386 0.4124 30.5386 
31.9927 0.•• 96 31 .9927 0.4062 31 .9927 0.4055 31 .9927 

33.516 0.407 33.516 0.4062 33.516 0.4055 33.516 
35.1119 0.4017 35.1119 0.4021 35.1119 0.4022 35.1119 
36.7838 0.4001 36.7838 0.4003 36.7838 0.4005 36.7838 
38.5353 0.3991 38.5353 0.3993 38.5353 0.3994 38.5353 
40.3702 0.3984 40.3702 0.3985 40.3702 0.3986 40.3702 
42.2924 0.3979 42.2924 0.3979 42.2924 0.398 42.2924 
44.3062 0.3974 44 .3062 0.3974 44.3082 0.3975 44.3062 
46.4159 0.397 46.4159 0.397 46.4159 0.397 48.4159 
48.626 0.3966 48.626 0.3966 48,626 0.3966 48.626 

50.9414 0.3962 50.9414 0.3962 50.9414 0.3962 50.9414 
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0.6028 14.5083 0.5635 
0.5643 15.1991 0.5417 
0.5028 15.9228 0.4971 
0.5028 16.681 0.4912 
0.5028 17.4753 0.4855 
0.4851 18.3074 0.4791 
0.4691 19.1791 0.4628 
0 .4624 20.0923 0.4471 
0.4624 21.049 0.4471 
0.4624 22.0513 0.4471 
0.4824 23.1013 0.4471 
0.4624 24.2013 0.4471 
0.4624 25.3538 0.4471 
0.4624 26.5609 0.4471 
0.4595 27.8256 0.4471 
0.4191 29.1505 0.4198 

0.412 30.5386 0.4115 
0.4055 31 .9927 0.4061 
0.4051 33.516 0.4048 
0.4024 35.1119 0.4024 
0.4008 38.7838 0.4007 
0.3995 38.5353 0.3995 
0.3987 40.3702 0.3987 

0.398 42.2924 0.3981 
0.3975 44.3082 0.3975 

0.397 48.4159 0.397 
0.3966 48.626 0.3966 
0.3962 50.9414 0.3962 
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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 
27.8258 
29.1505 
30.5386 
31 .9927 

33.516 
35.1119 
38.7838 
38.5353 
40.3702 
42.2924 
44.3062 
48.4159 

48.626 
50.9414 

0.5187 14.5083 0.4957 
0.5187 15.1991 0.4952 

0.492 15.9228 0.4805 
0.4789 16.681 0.4675 
0.4TT5 17.4753 0.4665 
0.4702 18.3074 0.4597 
0.4548 19.1791 0.4475 
0.4361 20.0923 0.433 
0.4307 21.049 0.429 
0.4304 22.0513 0.4267 
0.4311 23.1013 0.424 
0.4311 24.2013 0.4187 
0.4311 25.3536 0.4187 
0.4311 26.5609 0.4187 
0.4311 27.8256 0.4187 
0.4188 29.1505 0.4152 
0.4105 30.5388 0.4099 
0.4066 31 .9927 0.4065 
0.4045 33.518 0.4043 
0.4025 35.1119 0.4024 
0.4008 36.7838 0.401 
0.3997 38.5353 0.3998 
0.3988 40.3702 0.3989 
0.3981 42.2924 0.3982 
0.3976 44.3062 0.3976 
0.3971 46.4159 0.3971 
0.3966 48.626 0.3967 
0.3962 50.9414 0.3963 
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S_PTEE007 .grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 7E 
North-South Responses 
Elevation 77 ft . (Concrete) 
Enveloped Spectra 

Damoina 0.50% Damping 2% Damplna 
Frec:i. Accel. Freq. Accel. Frea. 
0.1098 0.0457 0.1098 0.0394 0.1098 

0.115 0.0556 0.115 0.0495 0.115 
0.1204 0.065 0.1204 0.0585 0.1204 
0.1262 0.072 0.1262 0.0619 0.1262 
0.1322 0.0763 0.1322 0.0654 0.1322 
0.1385 0.0787 0.1385 0.0673 0.1385 
0.1451 0.0789 0.1451 0.0676 0.1451 

0.152 0.0789 0.152 0.0676 0.152 
0.1592 0.0789 0.1592 0.0676 0.1592 
0.1668 0.0792 0.1668 0.0677 0.1668 
0.1748 0.0794 0.1748 0.068 0.1748 
0.1831 0.0794 0.1831 0.068 0.1831 
0.1918 0.0794 0.1918 0.068 0.1918 
0.2009 0.0794 0.2009 0.068 0.2009 
0.2105 0.0744 0.2105 0.0638 0.2105 
0.2205 0.0694 0.2205 0.0633 0.2205 
0.231 0.0656 0.231 0.0633 0.231 
0.242 0.0768 0.242 0.0695 0.242 

0.2535 0.1108 0.2535 0.0924 0.2535 
0.2656 0.1224 0.2656 0.0958 0.2656 
0.2783 0.1224 0.2783 0.0958 0.2783 
0.2915 0.1224 0.2915 0.1016 0.2915 
0.3054 0.1376 0.3054 0.1198 0.3054 
0.3199 0.1656 0.3199 0.1295 0.3199 
0.3352 0.1885 0.3352 0.1345 0.3352 
0.3511 0.2195 0.3511 0.1658 0.3511 
0.3678 0.2195 0.3678 0.1658 0.3678 

S-PTEE007 .grf 
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3% Dampina 
Accel. Frea. 

0.0366 0.1098 
0.0468 0.115 
0.0548 0.1204 
0.0573 0.1262 
0.0606 0.1322 
0.0609 0.1385 
0.0613 0.1451 
0.0613 0.152 
0.0613 0.1592 
0.0613 0.1668 
0.0616 0.1748 
0.0616 0.1831 
0.0616 0.1918 
0.0616 0.2009 
0.0601 0.2105 
0.0597 0.2205 
0.062 0.231 

0.0657 0.242 
0.0831 0.2535 
0.0833 0.2656 
0.0843 0.2783 
0.0946 0.2915 
0.1099 0.3054 
0.118 0.3199 
0.118 0.3352 

0.1404 0.3511 
0.1411 0.3678 

4% Damping 5% 
Accel. Frea. Accel. 

0.0346 0.1098 0.0333 
0.0445 0.115 0.0424 
0.0514 0.1204 0.0484 
0.0534 0.1262 0.0499 
0.0566 0.1322 0.0532 
0.0566 0.1385 0.0532 
0.0566 0.1451 0.0532 
0.0569 0.152 0.054 
0.0569 0.1592 0.054 
0.0569 0.1668 0.054 
0.0569 0.1748 0.054 
0.0569 0.1831 0.054 
0.0568 0.1918 0.0539 
0.0568 0.2009 0.0537 
0.0568 0.2105 0.0537 
0.0567 0.2205 0.0557 
0.0608 0.231 0.0598 
0.0645 0.242 0.0633 
0.0756 0.2535 0.0897 
0.0756 0.2656 0.0697 
0.0796 0.2783 0.0755 
0.0884 0.2915 0.0829 
0.1013 0.3054 0.0938 
0.1082 0.3199 0.0997 
0.1082 0.3352 0.0997 
0.121 0.3511 0.1094 

0.1297 0.3678 0.1197 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Clrculatlon Vacuum Evaporator System 

Damoina 
Frea. 
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 

7% Damping 10% 
Accel. Freq. Accel. 

0.0314 0.1098 0.029 
0.0387 0.115 0.0341 
0.0431 0.1204 0.0368 
0.044 0.1262 0.0387 

0.0474 0.1322 0.0408 
0.0474 0.1385 0.0408 
0.0474 0.1451 0.0414 

0.049 0.152 0.0438 
0.0495 0.1592 0.0446 
0.0495 0.1668 0.0446 
0.0495 0.1748 0.0446 
0.0495 0.1831 0.0446 
0.0495 0.1918 0.0446 
0.0487 0.2009 0.0448 
0.0501 0.2105 0.0489 
0.0543 0.2205 0.0527 
0.0581 0.231 0.0561 
0.0614 0.242 0.059 

0.064 0.2535 0.0613 
0.066 0.2656 0.0628 

0.0686 0.2783 0.0634 
0.0737 0.2915 0.0659 
0.0818 0.3054 0.0736 
0.0864 0.3199 0.0786 
0.0888 0.3352 0.0799 
0.0947 0.3511 0.0799 
0.1054 0.3678 0.0927 
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RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 
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Figure 7E 
North-South Responses 
Elevation 77 ft. (Concrete) 
Enveloped Spectra 

--- 0.5% Damping 
2% Damping 
3% Damping 
4% Damping 
5% Damping 
7% Damping 
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24590-PTF-3PS-MEVV-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

· ·· i 
l 
' ! 

i ! 
j 

I , 

I I 

- . - --- · - · ·---· .. · ··--· · · - - --·-· --·· -i- ·· - · 

I 
: 

·1 

! ' 
0.8 ........ __ , .. ,.. ·· ·- ·-- · 

. I i . , 
... ..... -• ... . _ ..... _ . -- -- ·--- - · ··- ··! .. .. _________ j __ J_ _ _ .. . · •• . -i 

! ' 
I ' 
I - - --·-· .t. ·-- . . ' 

I 
I • ' 
l l ! 

i 
I 

! 

o~~~!:_~_j_~~~ _L_l_'LJ. i 

0.1 0.5 1 

24590-G048-F00019 Rev 4 (1/17/2006) 

5 
Frequency (cps) 

10 50 100 
Page V-66 

Ref: 24590-WTP-3DP-G04B-00049 



0.3853 0.2195 0.3853 0.1658 0.3853 0.1482 0.3853 
0.4037 0.2195 0.4037 0.1658 0.4037 0.1497 0.4037 
0.4229 0.2197 0.4229 0.1658 0.4229 0.1497 0.4229 
0.4431 0.3492 0.4431 0.237 0.4431 0.1936 0.4431 
0.4642 0.3492 0.4642 0.237 0.4642 0.1965 0.4642 
0.4863 0.3492 0.4883 0.237 0.4863 0.1965 0.4883 
0.5094 0.3492 0.5094 0.237 0.5094 0.2038 0.5094 
0.5337 0.3728 0.5337 0.2709 0.5337 0.2336 0.5337 
0.5591 0.3728 0.5591 0.2844 0.5591 0.2472 0.5591 
0.5857 0.3728 0.5857 0.291 0.5857 0.2581 0.5857 
0.6136 0.3728 0.6136 0.291 0.8136 0.2581 0.6138 
0.6428 0.3892 0.6428 0.291 0.6428 0.2581 0.6428 
0.6734 0.3892 . 0.6734 0.3002 0.6734 0.2736 0.6734 
0.7055 0.4568 0.7055 0.3773 0.7055 0.3354 0.7055 
0.7391 0.5468 0.7391 0.437 0.7391 0.3838 0.7391 
0.7743 0.6403 0.7743 0.4827 0.7743 0.4094 0.7743 
0.8111 0.831 0.8111 0.4888 0.8111 0.4094 0.8111 
0.8497 0.831 0.8497 0.4886 0.8497 0.4094 0.8497 
0.8902 0.831 0.8902 0.4886 0.8902 0.4288 0.8902 
0.9326 1.1005 0.9326 0.6506 0.9328 0.519 0.9326 
0.977 1.1005 0.977 0.7147 0.977 0.5884 0.977 

1.0235 1.1005 1.0235 0.7147 1.0235 0.5864 1.0235 
1.0723 1.1005 1.0723 0.7147 1.0723 0.5884 1.0723 
1.1233 1.2677 1.1233 0.7412 1.1233 0.6432 1.1233 
1.1768 1.2677 1.1768 0.8293 1.1768 0.7065 1.1768 
1.2328 1.2677 1.2328 0.8293 1.2328 0.7065 1.2328 
1.2916 1.4479 1.2916 1.0168 1.2918 0.8501 1.2918 
1.353 1.6058 1.353 1.1275 1.353 0.9398 1.353 

1.4175 1.6058 1.4175 1.1275 1.4175 0.9845 1.4175 
1.485 1.6058 1.485 1.2335 1.485 1.1052 1.485 

1.5557 2.1846 1.5557 1.3621 1.5557 1.1315 1.5557 
1.6298 2.1846 1.6298 1.3621 1.6298 1.1769 1.6298 
1.7074 2.1846 1.7074 1.4719 1.7074 1.3054 1.7074 
1.7887 2.7802 1.7887 1.6856 1.7887 1.4812 1.7887 
1.8738 2.7802 1.8738 · 1.6856 1.8738 1.4926 1.8738 
1.963 2.7802 1.963 1.9172 1.983 1.5803 1.963 

2.0565 2.7802 2.0565 1.9172 2.0565 1.6803 2.0565 
2.1544 2.7802 2.1544 1.9172 2.1544 1.5603 2.1544 
2.257 3.1449 2.257 1.9172 2.257 1.7334 2.257 
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0.1392 0.3853 0.1313 
0.141 0.4037 0.1333 
0.141 0.4229 0.1333 

0.1625 0.4431 0.1433 
0.1766 0.4642 0.1607 
0.1797 0.4883 0.1687 
0.1919 0.5094 0.1804 
0.2071 0.5337 0.1861 
0.2178 0.5591 0.1969 
0.2314 0.5857 0.2095 
0.2314 0.8138 0.211 
0.2341 0.6428 0.2164 

0.253 0.6734 0.2391 
0.3005 0.7055 0.2769 
0.3407 0.7391 0.3056 
0.3537 · 0.7743 0.3106 
0.3537 0.8111 0.3106 
0.3857 0.8497 0.3378 
0.3942 0.8902 0;3631 
0.4449 0.9328 0.3898 
0.4982 0.977 0.4337 
0.4962 1.0235 0.4691 
0.5524 1.0723 0.5282 
0.6123 1.1233 0.5832 
0.6555 1.1788 0.82 
0.8555 1.2328 0.82 
0.7366 1.2916 0.6556 
0.8103 1.353 0.7197 
0.9078 1.4175 0.8382 
1.0054 1.485 0.9202 
1.0054 1.5557 0.9202 
1.0959 1.8298 1.0225 
1.2055 1.7074 1.1171 
1.3211 1.7887 1.1842 
1.3481 1.8738 1.2212 
1.3481 1.963 1.2212 
1.3571 2.0565 1.2889 
1.4424 2.1544 1.3536 
1.6089 2.257 1.4947 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

0.3853 
0.4037 
0.4229 
0.4431 
0.4642 
0.4863 
0.5094 
0.5337 
0.5591 
0.5857 
0.8138 
0.8428 
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 

0.1182 0.3853 0.1037 
0.1207 0.4037 0.1067 
0.1207 0.4229 0.1067 

0.123 0.4431 0.1141 
0.14 0.4642 0.1239 

0.1514 0.4863 0.1297 
0.1599 0.5094 0.1356 
0.1599 0.5337 0.1356 
0.1672 0.5591 0.1469 
0.1839 0.5857 0.1847 
0.1935 0.8136 0.1734 

0.198 0.6428 0.1784 
0.2147 0.6734 0.1893 
0.2399 0.7055 0.2062 
0.2529 0.7391 0.2172 
0.254 0.7743 0.239 

0.2831 0.8111 0.2657 
0.3109 0.8497 0.2933 
0.3404 0.8902 0.3207 
0.3703 0.9326 0.3469 
0.3972 0.977 0.3706 
0.4309 1.0235 0.3909 
0.4852 1.0723 0.4308 
0.5321 1.1233 0.4696 
0.5613 1.1768 0.4934 
0.5639 1.2328 0.5024 
0.5639 1.2916 0.5055 
0.6176 1.353 0.5488 
0.7198 1.4175 0.5908 
0.7812 1.485 0.6369 
0.7812 1.5557 0.6625 
0.8962 1.6298 0.7518 
0.9707 1.7074 0.8071 
0.9918 1.7887 0.8152 
1.0136 1.8738 0.8884 
1.0811 1.983 0.9548 
1.1624 2.0565 1.0171 
1.2355 2.1544 1.0641 
1.309 2.257 1.0916 
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2.3645 3.2327 2.3645 2.2136 2.3645 1.968 2.3645 
2.4771 3.2327 2.4771 2.2136 2.4771 1.968 2.4771 

2.595 3.7738 2.595 2.4327 2.595 2.131 2.595 
2.7186 4.3838 2.7186 2.4327 2.7186 2.131 2.7186 

2.848 4.3838 2.848 2.4327 2.848 2.131 2.848 
2.9836 4.3838 2.9836 2.4327 2.9836 2.131 2.9836 
3.1257 4.3838 3.1257 2.4327 3.1257 2.131 3.1257 
3.2745 4.3838 3.2745 2.4327 3.2745 2.131 3.2745 
3.4305 4.1005 3.4305 2.4327 3.4305 2.131 3.4305 
3.5938 4.1005 3.5938 2.4327 3.5938 2.131 3.5938 
3.7649 2.5959 3.7649 2.4327 3.7649 2.131 3.7849 
3 .. 9442 2.5959 3.9442 2.121 3.9442 1.8355 3.9442 

4.132 2.5959 4.132 1.8894 4.132 1.6228 4.132 
4.3288 2.5959 4.3288 1.8694 4.3288 1.6226 4.3288 · 
4.5349 2.5959 4.5349 1.7534 4.5349 1.5274 4.5349 
4.7508 2.4293 4.7508 1.4177 4.7508 1.3814 4.7508 

4.977 2.4293 4.977 1.4177 4.977 1.3814 4.977 
5.214 2.4293 5.214 1.4177 5.214 1.3011 5.214 

5.4623 1.9405 5.4623 1.3108 5.4623 1.2385 5.4623 
5.7224 2.5389 5.7224 1.3108 5.7224 1.2385 5.7224 
5.9948 2 .5389 5.9948 1.3108 5.9948 1.2138 5.9948 
6.2803 2.5389 8.2803 1.3108 6.2803 1.1292 6.2803 
6.5793 2.5389 6.5793 1.3108 6.5793 1.1292 6.5793 
6.8926 2.5389 6.8926 1.3108 6.8926 1.1292 6.8926 
7.2208 2.5389 7.2208 1.3108 7.2208 1.0813 7.2208 
7.5646 2.5389 7.5646 1.3108 7.5646 1.0813 7.5646 
7.9248 2.5389 7.9248 1.3108 7.9248 1.0494 7.9248 
8.3022 2.4941 8.3022 1.3108 8.3022 1.0494 8.3022 
8.6975 1.8253 8.6975 1.0955 8.6975 0.9976 8.6975 
9.1116 1.4804 9.1116 0.8931 9.1116 0.8487 9.1116 
9.5455 1.4804 9.5455 0.8385 9.5455 0.7483 9.5455 

10 0.9957 10 0.7233 10 0.685 10 
10.4762 0.9436 10.4762 0.6652 10.4762 0.6378 10.4762 
10.975 0.9436 10.975 0.6547 10.975 0.6085 10.975 

11.4976 0.9438 11.4976 0.648 11.4976 0.6085 11.4976 
12.045 0.9057 12.045 0.8115 12.045 0.5714 12.045 

12.6186 0.9057 12.6186 0.6023 12.6186 0.5714 12.6186 
13.2194 0.9057 13.2194 0.574 13.2194 0.5614 13.2194 
13.8489 0.6913 13.8489 0.574 13.8489 0.5614 13.8489 
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1.7697 2.3645 
1.7697 2.4771 
1.8936 2.595 
1.9075 2.7186 
1.9075 2.848 
1.9075 2.9836 
1.9075 3.1257 
1.9075 3.2745 
1.9075 3.4305 
1.9075 3.5938 
1.9042 3.7649 
1.6598 3.9442 
1.4573 4.132 
1.4573 4.3288 
1.3901 4.5349 

1.25 4.7508 
1.25 4.977 

1.2293 5.214 
1.1382 .5.4623 
1.1157 5.7224 
1.0915 5.9948 
1.0403 6.2803 
1.0403 6.5793 
1.0107 6.8926 
0.9868 7.2208 
0.9868 7.5646 
0.9755 7.9248 
0.9755 8.3022 
0.9284 8.6975 
0.8084 9.1116 

0.684 9.5455 
0.6511 10 
0.6134 10.4762 
0.5856 10.975 
0.5856 11.4976 
0.561 12.045 
0.561 12.6186 

0.5505 13.2194 
0.5504 13.8489 

1.6071 
1.6071 
1.6778 
1.7384 
1.7384 
1.8855 
1.8855 
1.8855 
1.8855 
1.8855 
1.7489 
1.5405 
1.3351 
1.3351 
1.2878 
1.1959 
1.1959 
1.1678 

1.084 
1.0195 
0.996 

0.9828 
0.9828 
0.9301 
0.9225 
0.9225 
0.9203 
0.9182 
0.8735 
0.7724 
0.6476 
0.6232 
0.5916 
0.5694 
0.5658 
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2.3645 1.3579 2.3645 1.1296 
2.4771 1.3579 2.4771 1.1301 

2.595 1.3976 2.595 1.1754 
2.7186 1.4956 2.7186 1.2512 

2.848 1.5139 2.848 1.2815 
2.9836 1.5536 2.9836 1.2917 
3.1257 1.5536 3.1257 1.2917 
3.2745 1.5536 3.2745 1.2917 
3.4305 1.5536 3.4305 1.2917 
3.5938 1.5536 3.5938 1.2917 
3.7649 1.5021 3.7649 1.265 
3.9442 1.3563 3.9442 1.2103 
4.132 1.2096 4.132 1.1326 

4.3288 1.162 4.3288 1.0536 
4.5349 1.1559 4.5349 1.0242 
4.7508 1.1203 4.7508 1.0119 

4.977 1.1002 4.977 0.9832 
5.214 1.0665 5.214 0.9502 

5.4623 0.9911 5.4623 0.8858 
5.7224 0.8782 5.7224 0.7893 
5.9948 0.8782 5.9948 0.7551 
6.2803 0.8782 6.2803 0.7551 
6.5793 0.8776 6.5793 0.7522 
6.8926 0.8305 6.8926 0.7234 
7.2208 0.8305 7.2208 0.7231 
7.5646 0.8305 7.5646 0.7231 
7.9248 0.8305 7.9248 0.7231 
8.3022 0.8251 8.3022 0.7169 
8.6975 0.7863 8.6975 0.6887 
9.1116 0.7118 9.1116 0.6409 
9.5455 0.612 8.5455 0.5642 

10 0.5792 10 0.5466 
10.4762 0.5543 10.4762 - 0.5416 
10.975 0.5453 10.975 0.5376 

11.4976 0.5453 11.4976 0.5376 
0.5542 . 12.045 0.5453 12.045 0.5376 
0.5542 12.8186 
0.5472 13.2194 
0.5417 13.8489 

0.5453 12.6186 0.5376 
0.5416 13.2194 0.5356 

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 
15.1991 0.8913 15.1991 0.574 15.1991 0.5614 15.1991 0.5504 
15.9228 0.6913 15.9228 0.574 15.9228 0.5614 15.9228 0.5504 

16.681 0.6913 16.681 0.5725 16.681 0.5477 16.681 0.5365 
17.4753 0.6486 17.4753 0.5314 17.4753 0.5237 17.4753 0.518 
18.3074 0.6404 18.3074 0.5314 18.3074 0.5237 18.3074 0.518 
19.1791 0.6404 19.1791 0.5314 19.1791 0.5237 19.1791 0.518 
20.0923 0.6104 20.0923 0.5314 20.0923 0.5237 20.0923 0.518 

21.049 0.5894 21 .049 0.5192 21.049 0.515 21 .049 0.5122 
22.0513 0.5736 22.0513 0.5155 22.0513 0.5137 22.0513 0.5122 
23.1013 0.5736 23.1013 0.5131 23.1013 0.5105 23.1013 0.5085 
24.2013 0.5233 24.2013 0.5131 24.2013 0.5105 24.2013 0.5085 
25.3536 0.5233 25.3536 0.5131 25.3536 0.5105 25.3536 0.5085 
26.5609 0.5233 26.5609 0.5131 26.5609 0.5105 26.5609 0.5085 
27.8256 0.5233 27.8256 0.5131 27.8256 0.5105 27.8258 0.5085 
29.1505 0.5079 29.1505 0.5031 29.1505 0.5033 29.1505 0.5033 
30.5386 0.5079 30.5386 0.5022 30.5386 0.5014 30.5386 0.501 
31 .9927 0.5079 31 .9927 0.5022 31 .9927 0.5005 31.9927 0.4997 

33.516 0.4972 33.516 0.4972 33.516 0.4974 33.516 0.4975 
35.1119 0.4965 35.1119 0.4965 35.1119 0.4965 35.1118 0.4965 
36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 36.7838 0.4957 
38.5353 0.495 38.5353 0.495 Ja.5353 0.495 38.5353 0.4951 
40.3702 0.4944 40.3702 0.4944 40.3702 0.4945 40.3702 0.4945 
42.2824 0.4939 42.2924 0.4939 42.2924 0.4939 42.2924 0.4939 
44.3062 0.4934 44.3062 0.4935 44.3062 0.4935 44.3062 0.4935 
46.4159 0.493 46.4159 0.4931 46.4159 0.4931 48.4159 0.4931 

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 
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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 
27.8256 
28.1505 
30.5386 
31 .9927 

33.516 
35.1119 
36.7838 
38.5353 
40.3702 
42.2924 
44.3062 
46.4159 

48.626 
50.9414 

0.5417 
0.5417 
0.5417 
0.5284 
0.5141 
0.5141 
0.5141 
0.5141 
0.5106 
0.5106 

0.507 
0.507 
0.507 
0.507 
0.507 

0.5031 
0.5008 
0.4994 
0.4976 
0.4985 
0.4957 
0.4951 
0.4945 
0.4939 
0.4935 
0.4931 
0.4927 
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14.5083 0.5301 14.5083 0.5264 
15.1991 0.5301 15.1991 0.5234 
15.9228 0.5292 15.9228 0.5181 

16.681 0.518 16.681 0.5095 
17.4753 0.5087 17.4753 0.5051 
18.3074 0.5087 18.3074 0.5057 
19.1791 0.5087 19.1791 0.5057 
20.0923 0.5087 20.0923 0.5057 

21.049 0.5081 21.049 0.5057 
22.0513 0.5081 22.0513 0.5057 
23.1013 0.5056 23.1013 0.5045 
24.2013 0.505 24.2013 0.5034 
25.3536 0.505 25.3536 0.5034 
26.5609 0.505 26.5609 0.5034 
27.8256 0.505 27.8256 0.5031 
29.1505 0.5026 29.1505 0.5017 
30.5386 0.5005 30.5386 0.5001 
31 .9927 0.4991 31 .9927 0.4988 

33.516 0.4976 33.516 0.4975 
35.1119 0.4965 35.1119 0.4965 
36.7838 0.4958 36.7838 0.4958 
38.5353 0.4951 38.5353 0.4951 
40.3702 0.4945 40.3702 0.4945 
42.2924 0.494 42.2924 0.494 
44.3062 0.4935 44.3082 0.4935 
46.4159 0.4931 46.4159 0.4931 

48.626 0.4927 48.626 0.4927 
0.4923 50.9414 0.4923 50.9414 0.4923 
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Figure 137 
SLAB-WALL JOINT Vertical Responses 
Elevation 77 ft. 
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S_PTWW137 .grf 
RPP-WTP Pretreatment Facility ISRS 
Cate No.: 24590-PTF-SOC-S15T-00005 , Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 137 
SLAB-WALL JOINT Vertical Responses 
Elevation 77 ft. 
EL77 _B-E-17-24 

Damping 0.50% Damoina 2% Damolna 
Frea. Accel. Freq. Accel. Free. 
0.1098 0.0329 0.1096 0.0296 0.1096 

0.115 0.0347 0.115 0.0312 0.115 
0.1204 0.0348 0.1204 0.0313 0.1204 
0.1262 0.0349 0.1262 0.0313 0.1262 
0.1322 0.0349 0.1322 0.0313 0.1322 
0.1385 0.0349 0.1385 0.0313 0.1365 
0.1451 0.0349 0.1451 0.0313 0.1451 

0.152 0.0349 0.152 0.0313 0.152 
0.1592 0.0349 0.1592 0.0313 0.1592 
0.1666 0.0349 0.1668 0.0313 0.1668 
0.1748 0.0423 0.1748 0.0356 0.1746 
0.1831 0.0536 0.1831 0.0446 0.1831 
0 .1918 0.0578 0.1918 0.0479 0.1918 
0.2009 0.0578 0.2009 0.0479 0.2009 
0.2105 0.0578 0.2105 0.0479 0.2105 
0.2205 0.0578 0.2205 0.0479 0.2205 
0.231 0.0582 0.231 0.0496 0.231 
0.242 0.0628 ·0.242 0.0559 0.242 

0.2535 0.0718 0.2535 0.0628 0.2535 
0.2656 0.0718 0.2656 0.0628 0.2656 
0.2783 0.0718 0.2783 0.0628 0.2783 
0.2915 0.0751 0.2915 0.0675 0.2915 
0.3054 0.0882 0.3054 0.0785 0.3054 
0.3199 0.0922 0.3199 0.0798 0.3199 
0.3352 0.1108 0.3352 0.0902 0.3352 
0.3511 0.1266 0.3511 0.096 0.3511 
0.3676 0.1266 0.3678 0.096 0.3678 
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3% Dam-Dina 
Accel. Frea. 

0.0278 0.1098 
0.0291 0.115 
0.0293 0.1204 
0.0293 0.1262 
0.0293 0.1322 
0.0293 0.1385 
0.0293 0.1451 
0.0293 0.152 
0.0295 0.1592 
0.0302 0.1668 
0.0324 0.f746 
0.0399 0.1831 
0.0426 0.1918 
0.0426 0.2009 
0.0426 0.2105 
0.0438 0.2205 
0.0468 0.231 
0.0518 0.242 
0.0583 0.2535 
0.0583 0 .2656 
0.0583 0.2783 
0.0638 0.2915 
0.0701 0.3054 
0.0729 0.3199 
0.0605 0.3352 
0.0632 0.3511 
0.0651 0.3876 

4% Damoina 5% 
Accel. Frea. Accel. 

0.0266 0.1098 0.0259 
0.0273 . 0.115 0.0261 
0.0275 0.1204 0.0261 
0.0275 0.1262 0.0261 
0.0275 0.1322 0.0261 
0.0275 0.1385 0.0262 
0.0275 0.1451 0.0262 
0.0278 0.152 0.0271 
0.0288 0.1592 0.0282 
0.0294 0.1668 0.0288 
0.0297 0.1748 0.0288 
0.0359 0.183' 0.0325 
0.0381 0.1918 0.0354 
0.0399 0.2009 . 0.0383 
0.0401 0.2105 . 0.0385 
0.0425 0.2205 ' 0.0412 
0.0447 0.231 0.0432 
0.0483 0.242 , 0.0457 
0.0547 0.2535 : 0.0515 
0.0547 0.2656 , 0.0515 
0.0547 0.2783 0.0515 
0.0605 0.2915 0.0576 
0.0658 0.3054 0.0621 
0.061 0.3199 0.0621 

0.0732 0.3352 0.0674 
0.0743 0.3511 0.0692 

0.078 0.3678 0.072 
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Damplna 
Frea. 
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 

7% Dampina 10% 
Accel. Fl'eQ. Accel. 

0.0243 0.1098 0.0227 
0.0247 0.115 0.0232 
0.0247 0.1204 0.0232 
0.0247 0.1262 0.0232 
0.0247 0.1322 0.0232 
0.0248 0.1385 0.0232 
0.0246 0.1451 0.0235 
0.0258 0.152 0.0246 
0.0271 0.1592 0.0258 
0.0271 0.1668 0.0266 
0.0279 0.1748 0.0269 
0.0284 0.1831 0.0269 
0.0331 0.1918 0.0306 
0.0356 0.2009 0.0325 
0.0358 0.2105 0.0336 
0.0389 0.2205 0.036 
0.0403 0.231 0.0368 
0.0415 0.242 0.0383 
0.0468 0.2535 0.0422 
0.0468 0.2656 0.0422 
0.0468 0.2783 0.0422 
0.0527 0.2915 0.0473 
0.0561 0.3054 0.0493 
0.0561 0.3199 0.0493 
0.0595 0.3352 0.0526 
0.0614 0.3511 0.0542 
0.0628 0.3678 0.0542 
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0.3853 0.1266 0.3853 0.0968 0.3853 0.0891 0.3853 
0.4037 0.1556 0.4037 0.1128 0.4037 0.0977 0.4037 
0.4229 0.1556 0.4229 0.1198 0.4229 0.1046 0.4229 
0.4431 0.1788 0.4431 0.1373 0.-4431 0.1175 0.•431 
0.4642 0.1788 0.4642 0.1373 0.4842 0.1175 0.4642 
0.4B63 0.1989 0.4863 0.147B 0.4863 0.1261 0.48B3 
0.5094 0.1989 0.5094 0.1478 0.5094 0.1261 0.5094 
0.5337 0.1989 0.5337 0.1478 0.5337 0.1261 0.5337 
0.5591 0.1989 0.5591 0.1478 0.5591 0.1261 0.5591 
0.5857 0.1996 0.5857 0.1489 0.5857 0.1273 0.5857 
0.6136 0.2118 0.6136 0.1492 0.8138 0.1284 0.6136 
0.6428 0.2118 0.6428 0.1607 0.6428 0.1455 0.6428 
0.6734 0.2447 0.6734 0.168 0.6734 0.1558 0.6734 
0.7055 0.2447 0.7055 0.1758 0.7055 0.1558 0.7055 
0.7391 0.2447 0.7391 0.2046 0.7391 0.1828 0.7391 
0.7743 0.3235 0.7743 0.2046 0.7743 0.1828 0.7743 
0.8111 0.3235 0.8111 0.2226 0.8111 0.1927 0.8111 
0.8497 0.3235 0.8497 0.2226 0.8497 0.1989 0.8497 
0.8902 0.3235 0.8902 0.2226 0.8902 0.1989 0.8902 
0.9326 0.4162 0.9326 0.2704 0.9326 0.2331 0.9326 

0.977 0.4162 0.977 0.2758 0.977 0.2548 0.977 
1.0235 0.4162 1.0235 0.2758 1.0235 0.2548 1.0235 
1.0723 0.4162 1.0723 0.3054 1.0723 0.276 1.0723 
1.1233 0.6808 1.1233 0.3906 1.1233 0.3224 1.1233 
1.1768 0.6808 1.1768 0.4285 1.1768 0.3494 1.1768 
1.2328 0.6808 1.2328 0.4285 1.2328 0.382 1.2328 
1.2916 0.6808 1.2916 0.4285 1.2916 0.3767 1.2916 

1.353 0.7474 1.353 0.4307 1.353 0.3822 1.353 
1.4175 0.7474 1.4175 0.4745 1.4175 0.399 1.4175 

1.485 0.7474 · 1.485 0.4745 1.485 0.4308 1.485 
1.5557 0.7474 1.5557 0.4917 1.5557 0.4567 1.5557 
1.6296 0.6991 1.6298 0.5424 1.6298 0.4596 1.6298 
1.7074 0.8991 1.7074 0.5424 1.7074 0.4907 1.7074 
1.7887 0.8991 1.7887 0.5865 1.7887 0.5461 1.7887 
1.8738 0.9445 1.8738 0.7195 1.8738 0.6654 1.8738 
1.963 1.1123 1.983 0.8748 1.963 0.8034 1.983 

2.0565 1.5088 2.0565 0.933 2.0565 0.8293 2.0565 
2.1544 1.5088 2.1544 0.961 2.1544 0.8884 2.1544 

2.257 1.7236 2.257 1.1268 2.257 1.013 2.257 
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0.0825 0.3853 0.0771 
0.0862 0.4037 0.0772 
0.0926 0.4229 0.0831 
0.1021 0.4431 0.09 
0.1021 0.4642 0.0924 
0.1102 0.4883 0.0961 
0.1102 0.5094 0.0999 
0.1123 0.5337 0.1057 
0.1123 0.5591 0.107 
0.1124 0.5857 0.1076 
0;1155 0.6136 0.1076 
0.1342 0.6428 0.1253 
0.1454 0.6734 0.1366 
0.1454 0.7.055 0.1366 

0.165 0.7391 0.1501 
0.1668 0.7743 0.1542 
0.1741 0.8111 0.162 
0.1825 0.8497 . 0.1686 
0.1825 0.8902 0.1686 
0.2122 0.9326 0.1988 
0.2364 0.977 0.2215 
0.2364 1.0235 0.2215 
0.2529 1.0723 0.2346 
0.2796 1.1233 0.25 
0.3004 1.1768 0.2678 
0.3249 1.2328 0.2939 
0.3361 1.2916 0.3025 
0.3605 1.353 0.3408 
0.3783 1.4175 0.3595 
0.4027 1.485 0.3776 
0.4327 1.5557 0.4106 
0.4435 1.6298 0.4276 
0.4675 1.7074 0.4447 
.0.5203 1.7887 0.498 
0.6223 1.8738 0.5827 
0.7426 1.983 0.691 
0.7716 2.0565 0.7237 
0.8244 2.1544 0.7652 
0.9252 2.257 0.849 
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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 

0.0879 0.3853 0.0575 
0.0879 0.4037 0.0575 
0.0687 0.4229 0.0575 
0.0727 0.4431 0.062 
0.0797 0.4642 0.0684 
0.0811 0.4863 0.0718 
0.0883 0.5094 0.0755 
0.0955 0.5337 0.0848 
0.0991 0.5591 0.0891 
0.0992 0.5857 0.0891 
0.0992 0.6136 0.0891 
0.1121 0.6428 0.1004 
0.1223 0.6734 0.1071 
0.1223 0.7055 0.1071 
0.1276 0.7391 0.1108 
0.1338 0.7743 0.1258 

0.148 0.811 1 0.1388 
0.148 0.8497 0.144 

0.1499 0.8902 0.1536 
0.1834 0.9326 0.1717 
0.2006 0.977 0.1822 
0.2006 1.0235 0.1B22 
0.2077 1.0723 0.1835 
0.2121 1.1233 0.1835 
0.2326 1.1768 0.2022 
0.2462 1.2328 0.2197 
0.2706 1.2916 0.238 
0.3074 1.353 0.2695 

0.327 1.4175 0.2904 
0.3367 1.485 0.2965 
0.3748 1.5557 0.3318 
0.3983 1.6298 0.362 
0.4175 1.7074 0.3835 
0.4559 1.7887 0.4044 
0.5201 1.8738 0.4509 
0.6109 1.963 0.5227 

0.645 2.0565 0.5543 
0.6607 2.1544 0.5543 
0.7236 2.257 0.59 
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2.3645 3.866 2.3645 1.6971 2.3645 1.2916 2.3645 1.0575 
2.4771 3.866 2.4771 1.6971 2.4771 1.3169 2.4771 1.1038 

2.595 3.866 2.595 1.6971 2.595 1.3169 2.595 1.1038 
2.7186 3.866 2.7186 1.6971 2.7186 1.3169 2.7186 1.1727 

2.848 3.866 2.848 1.6971 2.848 1.4804 2.848 1.3327 
2.9836 3.866 2.9836 2.2406 2.9836 1.8408 2.9836 1.5625 
3.1257 3.866 3.1257 2.2406 3.1257 1.8408 3.1257 1.5625 
3.2745 3.866 3.2745 2.2406 3.2745 1.8408 3.2745 1.5825 
3.4305 3.7694 3.4305 2.2406 3.4305 1.8408 3.4305 1.5625 
3.5938 3.7694 3.5938 2.2406 3.5938 1.8408 3.5938 1.5625 
3.7649 3.6368 3.7649 2.1031 3.7649 1.7293 3.7649 1.5178 
3.9442 2.3406 3.9442 1.5628 3.9442 1.4278 3.9442 1.315B 
4.132 2.3105 4.132 1.6043 4.132 1.4457 4.132 1.33 

4.3288 2.3606 4.32B8 1.7203 4.3288 1.5989 4.3288 1.4967 
4.5349 2.7028 4.5349 1.7884 4.5349 1.5989 4.5349 1.4967 
4.7508 2.7941 4.7508 1.8475 4.7508 1.626 4.7508 1.5163 

4.977 2.7941 4.977 2.1563 4.977 2.0226 4.977 1.9141 
5.214 4.219 5.214 2.9143 5.214 2.4943 5.214 2.205 

5.4623 5.2918 5.4623 2.9192 5.4623 2.5485 5.4623 2.4104 
5.7224 8.1324 5.7224 4.5831 5.7224 3.6583 5.7224 3.1823 
5.9948 9.3796 5.9948 4.8676 5.9948 4.0343 5.9948 3.4641 
6.2803 12.1837 6.2803 6.4303 6.2803 5.2789 6.2803 4.5801 
6.5793 13.368 6.5793 6.7759 6.5793 5.4003 6.5793 4.5998 
6.8926 13.368 6.8926 6.7759 6.8926 5.4003 6.8926 4.5998 
7.2208 13.368 7.2208 6.7759 7.2208 5.4003 7.2208 4.5998 
7.5646 13.368 7.5646 6.7759 7.5646 5.4003 7.5646 4.5998 
7.9248 13.368 7.9248 6.7759 7.9248 5.4003 7.9248 4.5998 
8.3022 13.368 8.3022 6.7759 8.3022 5.4003 8.3022 4.5998 
8.8975 12.5927 8.6975 6.4217 8.6975 5.1938 8.6975 4.425 · 
9.1116 10.032 9.1116 5.2956 9.1118 4.7479 9.1116 4.3324 
9.5455 9.3441 9.5455 4.8676 9.5455 4.0343 9.5455 3.5395 

10 7.1545 10 4.045 10 3.4174 10 3.0579 
10.4762 5.9747 10.4762 3.5047 10.4762 3.0327 10.4782 2.7438 
10.975 4.2808 10.975 2.8111 10.975 2.5879 10.975 2.3944 

11.4976 3.7662 11 .4976 2.6092 11.4976 2.2639 11.4976 2.0699 
12.045 2.8902 12.045 2.215 12.045 2.0392 12.045 1.9048 

12.6186 1.8788 12.6186 1.7416 12.6186 1.6839 12.6186 1.6394 
13.2194 1.6128 13.2194 1.5184 13.2194 1.4878 13.2194 1.4617 
13.6489 1.5359 13.8489 1.3774 13.8489 1.3281 13.8489 1.2932 
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2.3645 
2.4771 

2.595 
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 
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0.9248 2.3645 
0.9563 2.4771 
0.9563 2.595 
1.0567 2.7186 

1.206 2.848 
1.3591 2.9836 
1.3591 3.1257 
1.3591 3.2745 
1.3591 3.4305 
1.3591 3.5938 
1.3536 3.7649 
1.2252 3.9442 
1.2346 4.132 
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3.179 5.9948 
3.9709 6.2803 
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3.9709 8.3022 
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1.018 2.848 0.8669 
1.1387 2.9836 0.928 
1.143 3.1257 0.9493 
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1.143 3.4305 0.9493 
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1.143 3.7649 0.9493 

1.0832 3.9442 0.9243 
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3.1363 6.2803 2.6609 
3.1363 6.5793 2.8505 
3.1363 6.8926 2.8505 
3.1363 7.2208 2.9722 
3.1363 7.5646 2.9722 
3.1363 7.9248 2.9722 
3.1383 8.3022 2.9722 
3.1363 8.6975 2.972,2 
3.1278 9.1116 2.8105 

3.014 9.5455 2.5933 
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1.956 10.975 1.8268 
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1.6549 12.045 1.5218 
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1.393 13.2194 1.3351 
1.2404 13.8489 1.2179 
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14.5083 1.3107 14.5083 1.2007 14.5083 1.1687 14.5083 
15.1991 1.2196 15.1991 1.1295 15.1991 1.1116 15.1991 
15.9228 1.1205 15.9228 1.1 15.9228 1.0915 15.9228 

16.681 1.0927 16.681 1.0685 16.681 1.058 18.681 
17.4753 1.0023 17:4753 1.0048 17.4753 1.0053 17.4753 
18.3074 0.961 18.3074 0.9671 18.3074 0.9687 18.3074 
19.1791 0.9518 19.1791 o.94n 19.1791 · 0.9463 19.1791 
20.0923 0.9305 20.0923 0.9309 20.0923 0.9296 20.0923 

21 .049 0.9233 21 .049 0.9146 21.049 0.9138 21 .049 
22.0513 0.9233 22.0513 0.908 22.0513 0.9049 22.0513 
23.1013· 0.8961 23.1013 0.8852 23.1013 0.8849 23.1013 
24.2013 0.8833 24.2013 0.8727 24.2013 0.8712 24.2013 
25.3536 0.8713 25.3536 0.8833 25.3536 0.8811 25.3536 
28.5609 0.8529 28.5609 0.8516 28.5609 0.8504 26.5609 
27.8256 0.838 27.8256 0.8397 27.8256 0.8399 27.8256 
29.1505 0.8335 29.1505 0.8322 29.1505 0.8319 29.1505 
30.5386 0.8228 30.5386 0.8232 30.5386 0.8232 30.5388 
31 .9927 0.8147 31 .9927 0.8153 31 .9927 0.8155 31.9927 

33.516 0.8095 33.516 0.8097 33.516 0.8098 33.516 
35.1119 0.8048 35.1119 0.8049 35.1119 0.805 35.1119 
36.7838 0.8005 36.7838 0.8006 36.7838 0.8007 36.7838 
38.5353 0.7966 38.5353 0.7967 38.5353 0.7967 38.5353 
40.3702 0.7931 40.3702 0.7931 40.3702 0.7931 40.3702 
42.2924 0.7898 42.2924 0.7898 42.2924 0.7898 42.2924 
44.3062 0.7868 44.3062 0.7868 44.3062 0.7868 44.3062 
46.4159 0.7839 46.4159 0.7839 46.4159 0.784 46.4159 

48.626 0.7813 48.826 0.7813 48.626 0.7813 48.628 
50.9414 0.7788 50.9414 0.7788 50.9414 0.7788 50.9414 
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1.1419 14.5083 1.121 
1.1016 15.1991 1.0957 
1.0833 15.9228 1.0757 
1.0504 16.681 1.0446 
1.0048 17.4753 1.0038 
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0.8846 23.1013 0.884 

0.87 24.2013 0.8691 
0.8595 25.3536 0.8586 
0.8496 28.5609 0.8491 
0.8398 27.8258 0.8396 
0.8316 29.1505 0.8313 
0.8232 30.5386 0.8232 
0.8158 31 .9927 0.8159 
0.8099 33.516 0.8101 
0.8051 35.1119 0.8051 
0.8007 38.7838 0.8007 
0.7967 38.5353 0.7968 
0.7931 40.3702 0.7932 
0.7898 42.2924 0.7899 
0.7868 44.3062 0.7888 

0.784 46.4159 0.784 
0.7813 48.628 0.7814 
0.7788 50.9414 0.7789 
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RPP-WTP Pretreatment Facility IS.RS 
Cale No.: 24590-PTF-SOC-S15T-00005, Rev. OB 

24590-PTF-3PS-MEW-TOOD1, Rev. 2 
Forced Clrculatlon Vacuum Evaporator System 
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Figure 149 
SLAB ONLY Vertical Responses 
Elevation 77 ft. 
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S_PTWW149.grf 
RPP-WTP Pretreatment Facility ISRS 
Cale No.: 24590-PTF-S0C-S15T-00005, Rev. OB 
Frequency (cps) 
Spectral Acceleration (g) 
Figure 149 
SLAB ONLY Vertical Responses 
Elevation 77 ft . 
EL77 _H-L-7-12 

Damping 0.50% Damping 2% Damping 
Freq. Accel. Freq. Accel. Free. 
0.1098 0.033 0.1098 0.0296 0.1098 

0.115 0.0347 0.115 0.0312 0.115 
0.1204 0.0348 0.1204 0.0313 0.1204 
0.1262 0.0349 0.1262 0.0313 0.1262 
0.1322 0.0349 0.1322 0.0313 0.1322 
0.1385 0.0349 0.1385 0.0313 0.1385 
0.1451 0.0349 0.1451 0.0313 0.1451 

0.152 0.035 0.152 0.0313 0.152 
0.1592 0.035 0.1592 0.0313 0.1592 
0.1668 0.035 0.1668 0.0313 0.1668 
0.1748 0.0423 0.1748 0.0359 0.1748 
0.1831 0.0536 0.1831 0.0446 0.1831 
0.1918 0.0578 0.1918 0.0479 0.1918 
0.2009 0.0578 0.2009 0.0479 0.2009 
0.2105 0.0578 0.2105 0.0479 0.2105 
0.2205 0.0578 0.2205 0.0479 0.2205 

0.231 0.0581 0.231 0.0501 0.231 
0.242 0.0626 0.242 0.0557 0.242 

0.2535 0.0718 0.2535 0.0633 0.2535 
0.2656 0.071B 0.2656 0.0633 0.2656 
0.2783 0.0718 0.2783 0.0633 0.2783 
0.2915 0.0748 0.2915 0.0674 0.2915 
0.3054 0.088 0.3054 0.0785 0.3054 
0.3199 0.0924 0.3199 0.08 0.3199 
0.3352 0.1119 0.3352 0.091 0.3352 
0.3511 0.1269 0.3511 0.096 0.3511 
0.3678 0.1269 0.3878 0.096 0.3678 
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3% Damping 
Accel. Freq. 

0.0277 0.1098 
0.0291 0.115 
0.0292 0.1204 
0.0292 0.1262 
0.0292 0.1322 
0.0292 0.1385 
0.0292 0.1451 
0.0292 0.152 
0.0292 0.1592 
0.0299 0.1668 
0.0325 0.1748 
0.0399 0.1831 
0.0426 0.1918 
0.0426 0.2009 
0.0426 0.2105 
0.044 0.2205 

0.047~ 0.231 
0.0519 0.242 
0,0588 0.2535 
0.0588 0.2656 
0.0588 0.2783 
0.0634 0.2915 
0.0702 0.3054 
0.0733 0.3199 
0.0811 0.3352 
0.0832 0.3511 
0.0854 0.3678 

4% Dampino 5% 
Accel. Freq. Accel. 

0.0266 0.1098 0.0257 
0.0273 0.115 0.0261 
0.0274 0.1204 0.0261 
0.0274 0.1262 0.0261 
0.0274 0.1322 0.0261 
0.0274 0.1385 0.0261 
0.0274 0.1451 0.0261 
0.0276 0.152 0.0269 
0.0285 0.1592 0.0278 
0.0291 0.1668 0.0284 
0.0297 0.1748 0.0285 
0.0359 0.1831 0.0325 
0.0382 0.1918 0.0353 
0.0398 0.2009 0.0381 
0.0398 0.2105 0.0381 
0.0427 0.2205 0.0414 
0.0449 0.231 0.0433 
0.0485 0.242 0.0454 

0.055 0.2535 0.0519 
0.055 0.2656 0.0519 
0.055 0.2783 0.0519 

0.0599 0.2915 0.057 
0.0654 0.3054 0.0616 
0.0676 0.3199 0.0827 
0.0736 0.3352 0.0677 
0.0737 0.3511 0.0885 
0.0784 0.3678 0.0725 
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Damping 
Fr8(] . 
0.1098 

0.11"5 
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 

7% Damping 10% 
Accel. Freq. Accel. 

0.024 0.1098 0.0226 
0.0246 0.115 0.023 
0.0246 0.1204 0.023 
0.0246 0.1262 0.023 
0.0246 0.1322 0.023 
0.0246 0.1385 0.023 
0.0245 0.1451 0.0231 
0.0256 0.152 0.0239 
0.0265 0.1592 0.0252 
0.0273 0.1668 0.026 
0.0275 0.1748 0.0262 
0.0279 0.1831 0.0266 
0.0328 0.1918 0.0303 
0.0353 0.2009 0.032 
0.0361 0.2105 0.0339 
0.0391 0.2205 0.0363 
0.0405 0.231 0.0371 
0.0416 0.242 0.0385 

0.047 0.2535 0.0422 
0.047 0.2656 0.0422 
0.047 0.2783 0.0422 

0.0521 0.2915 0.0463 
0.0554 0.3054 0.0485 
0.0554 0.3199 0.0485 
0.0594 0.3352 0.0521 
0.0607 0.3511 0.0533 
0.0632 0.3678 0.0538 
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0.3853 0.1269 0.3853 0.0967 0.3853 0.0889 0.3853 
0.4037 0.1558 0.4037 0.1134 0.4037 . 0.0984 0.4037 
0.4229 0.1558 0.4229 0.12 0.4229 0.1046 0.4229 
0.4431 0.1796 0.4431 0.138 0.4431 0.1181 0.4431 
0.4842 0.1796 0.4642 0.138 0.4842 0.1181 0.4642 
0.4863 0.1988 0.4863 0.1472 0.4863 0.1254 0.4883 
0.5094 0.1988 0.5094 0.1472 0.5094 0.1254 0.5094 
0.5337 0.1988 0.5337 0.1472 0.5337 0.1254 0.5337 
0.5591 0.1988 0.5591 0.1472 0.5591 0.1254 0.5591 
0.5857 0.2009 0.5857 0.1489 0.5857 0.127 0.5857 
0.6136 0.2117 0.6136 0.1492 0.6136 0.1286 0.8136 
0.6428 0.2117 0.6428 0.162 0.6428 0.1468 0.6428 
0.6734 0.2463 0.6734 0.168 0.6734 0.1527 0.6734 
0.7055 0.2463 0.7055 0.1736 0.7055 0.1527 0.7055 
0.7391 0.2463 0.7391 0.2014 0.7391 0.1797 0.7391 
0.7743 0.3234 0.7743 0.2014 0.7743 0.1797 0.7743 
0.8111 0.3234 0.8111 0.2195 0.6111 0.1922 0.8111 
0.8497 0.323-4 0.8497 0.2195 0.6497 0.1962 0.8497 
0.8902 0.3234 0.8902 0.2211 0.8902 0.201 0.8902 
0.9326 0.4198 0.9326 0.2792 0.9328 0.2383 0.9326 

0.977 0.4198 0.977 0.2792 0.977 0.2504 0.977 
1.0235 0.4198 1.0235 0.2792 1.0235 0.2504 1.0235 
1.0723 0.4196 1.0723 0.3095 1.0723 0.2808 1.0723 
1.1233 0.6844 1.1233 0.3935 1.1233 0.3182 1.1233 
1.1768 0.6844 1.1768 0.4309 1.1768 0.3456 1.1788 
1.2328 0.6844 1.2328 0.4309 1.2328 0.3555 1.2328 
1.2916 0.6844 1.2916 0.4367 1.2916 0.3871 1.2916 
1.353 0.7599 1.353 0.4415 1.353 0.3871 1.353 

1.4175 0.7599 1.4175 0.4716 1.4175 (),4059 1.4175 
1.485 0.7599 1.485 0.4772 1.485 0.4445 1.485 

1.5557 0.7599 1.5557 0.5063 1.5557 0.4753 1.5557 
1.6298 0.9291 1.6298 0.5737 1.6298 0.4808 1.6298 
1.7074 0.9291 1.7074 0.5737 1.7074 0.522 1.7074 
1.7887 0.9291 1.7887 0.6146 1.7887 0.5734 1.7887 
1.6738 0.9814 1.8738 0.7586 1.8738 0.696 1.8738 
1.963 1.2411 1.963 0.9059 1.963 0.8076 1.963 

2.0565 1.6176 2.0565 1.0647 2.0565 0.8875 2.0565 
2.1544 1.6176 2.1544 1.0647 2.1544 0.9533 2.1544 

2.257 1.6429 2.257 1.2512 2.257 1.1235 2.257 
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0.0828 0.3853 0.0774 
0.0868 0.4037 0.0777 
0.0924 0.4229 0.0826 
0.1026 0.4431 0.0904 
0.1026 0.4642 0.0907 
0.1094 0.4863 0.0976 
0.1094 0.5094 0.1005 
0.1132 0.5337 0.1066 
0.1132 0.5591 0.1071 
0.1132 0.5857 0.1071 

0.116 0.6136 0.1077 
0.1344 0.6428 0.1242 
0.1421 0.6734 0.1328 
0.1421 0.7055 0.1328 
0.1616 0.7391 0.1463 
0.1646 0.7743 0.1516 
0.1747 0.8111 0.1629 
0.1796 0.8497 0.1656 
0.1842 0.6902 0.1702 
0.2146 0.9326 0.1992 
0.2316 0.977 0.2163 
0.2316 1.0235 0.2191 
0.2575 1.0723 0.2389 
0.2754 1.1233 0.2456 
0.3014 1.1768 0.27 
0.3182 1.2328 0.2875 
0.3464 1.2916 0.3129 

0.362 1.353 0.3421 
0.3841 1.4175 0.3646 
0.418 1.485 0.3917 

0.4507 1.5557 0.4269 
0.4629 1.6298 0.4471 
0.4989 1.7074 0.4744 
0.5478 1.7887 0.5228 
0.6464 1.8738 0.6012 
0.7419 1.983 0.6881 
0.7869 2.0565 0.723 
0.8619 2.1544 0.8219 
1.0205 2.257 0.9348 
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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 
0.6426 
0.6734 
Q.7055 
0.7391 
0.7743 
0.8111 
0.8497 
0.8902 
0.9328 

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 

0.068 0.3853 0.0577 
0.068 0.4037 0.0577 

0.0685 0.4229 0.0577 
0.073 0.4431 0.0635 

0.0774 0.4842 0.0671 
0.0828 0.4863 0.0708 
0.0887 0.5094 0.0766 
0.0963 0.5337 0.0852 
0.0989 0.5591 0.0884 
0.0989 0.5857 0.0884 
0.0989 0.6136 0.0884 
0.1094 0.6428 0.0956 
0.1174 0.6734 0.101 
0.1175 0.7055 0.1013 
0.1238 0.7391 0.1129 
0.13-4 0.7743 0.1266 

0.1485 0.8111 0.1372 
0.1485 0.8497 0.1406 
0.1486 0.8902 0.1489 
0.1804 0.9326 . 0.1644 
0.1944 0.977 0.1753 
0.2007 1.0235 0.1804 
0.2132 1.0723 0.189 
0.2132 1.1233 0.189 
0.2317 1.1768 0.2005 

0.242 1.2328 0.2184 
0.2714 1.2916 0.2384 
0.3087 1.353 0.2704 
0.3316 1.4175 0.2943 
0.3508 1.485 0.3069 
0.3928 1.5557 0.3496 
0.4181 1.6298 0.3789 
0.4365 1.7074 0.4026 
0.4764 1.7887 0.4212 
0.5264 1.8736 0.453 
0.5999 1.963 0.5004 
0.63-42 2.0565 0.5339 
0.7158 2.1544 0.5935 
0.8052 2.257 0.6626 
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2.3845 4.0699 2.3845 1.7554 2.3845 1.3289 2.3645 
2.4771 4.0699 2.4771 1.7554 2.4771 1.3554 2.4771 

2.595 4.0699 2.595 1.7554 2.595 1.3554 2.595 
2.7186 4.0699 2.7166 1.7554 2.7166 1.4847 2.7186 

2.848 4 .0699 2.648 1.8374 2.848 1.6183 2.848 
2.9836 4.0699 2.9836 2.3349 2.9836 1.9127 2.9836 
3.1257 4.0699 3.1257 2.3349 3.1257 1.9127 3.1257 
3.2745 4.0699 3.2745 2.3349 3.2745 1.9127 3.2745 
3.4305 3.9252 3.4305 2.3349 3.4305 1.9127 3.4305 
3.5938 3.9252 3.5938 2.3349 3.5938 1.9127 3.5938 
3.7649 3.804 3.7649 2.2244 3.7849 1.7791 3.7649 
3.9442 2.2828 3.9442 1.6635 3.9«2 1.4979 3.9442 
. 4.132 2.2248 4.132 1.685 4.132 1.5218 4.132 
4.3288 2.288 4.3288 1.685 4.3288 1.5218 4.3288 
4.5349 2.6268 4.5349 1.8325 4.5349 1.6161 4.5349 
4.7508 2.8442 4.7508 1.9334 4.7508 1.7955 4.7508 
4.977 2.9945 4.977 2.4197 4.977 2.1964 4.977 
5.214 4.8895 5.214 3.196 5.21-4 2.7298 5.214 

5.4623 8.843 5.4623 3.6241 5.4623 3.0266 5.4623 
5.7224 9.9168 5.7224 4.9346 5.7224 3.9171 5.7224 
5.9948 9.9168 5.9948 4.9346 5.9948 3.9171 5.9948 
6.2803 9.9168 6.2803 4.9346 6.2803 3.9685 6.2803 
6.5793 10.3887 6.5793 5.2245 8.5793 4.0457 6.5793 
6.8926 10.3887 6.8926 5.2245 6.8926 4.0457 6.8926 
7.2208 10.3887 7.2208 5.2245 7.2208 4.0457 7.2208 
7.5646 10.3887 7.5646 5.2245 7.5646 4.0457 7.5646 
7.9248 10.3887 7.9248 5.2245 7.9248 4.0457 7.9248 
8.3022 10.3887 8.3022 5.2245 8.3022 4.0457 8.3022 
8.6975 7.3975 8.6975 3.97-4 8.6975 3.3379 8.6975 
9.1116 7.3975 9.1116 3.5465 9.1116 2.8359 9.1118 
9.5455 8.9962 9.5455 3.4966 . 9.5455 2.8359 9.5455 

10 4.0615 10 2.522 10 2.1855 10 
10.4762 3.1699 10.4762 · 1.9404 10.4762 1.776 10.4762 

10.975 1.9474 10.975 1.5462 10.975 1.4306 10.975 
11.4976 1.5165 11 .4976 1.3048 11.4976 1.2807 11.4976 
12.045 1.2489 12.045 1.1132 12.045 1.0935 12.045 

12.6186 1.1761 12.6186 1.0559 12.6188 1.0122 12.6186 
13.2194 1.1222 13.2194 1.0329 13.2194 1.0014 13.2194 
13.8489 1.1222 13.8489 1.0163 13.8489 0.9733 13.8489 
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1.0983 2.3645 
1.1336 2.4771 
1.1336 2.595 
1.3257 2.7186 
1.4326 2.848 
1.6189 2.9836 
1.6189 3.1257 
1.6189 3.2745 
1.6189 3.4305 
1.6189 3.5938 

1.55 3.7649 
1.355 3.9442 

1.4035 4.132 
1.4071 4.3288 
1.4583 4.5349 
1.6875 4.7508 
2.0129 ·•.977 
2.4134 . 5.214 
2.6787 5.4623 
3.2471 5.7224 
3.2471 5.9948 
3.2662 6.2803 
3.2662 6.5793 
3.2662 6.8926 
3.2662 7.2208 
3.2662 7.5646 
3.2662 7.9248 
3.2662 8.3022 
2.9621 8.6975 
2.4675 9.1116 
2.4192 9.5455 
1.9525 10 
1.6394 10.4762 
1.3319 10.975 
1.2422 11.4976 
1.0811 12.045 
0.9796 12.8186 
0.9758 13.2194 
0.9402 13.8489 
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0.9746 2.3645 
0.9787 2.4771 
0.9787 2.595 
1.1963 2.7186 
1.2673 2.848 

1.412 2.9836 
1.412 3.1257 
1.412 3.2745 
1.412 3.4305 
1.412 3.5938 

1.3773 3.7649 
1.2502 3.9442 
1.3092 4.132 

. 1.3287 4.3288 
1.3356 4.5349 
1.5786 4.7508 
1.8562 4.9n 
2.1805 5.214 
2.4595 5.4623 
2.7804 5.7224 
2.7804 5.9948 
2.8301 6.2803 
2.8301 6.5793 
2.8301 6.8926 
2.8301 7.2208 
2.8301 7.5646 
2.8301 7.9248 
2.8301 8.3022 
2.6815 8.6975 
2 .2993 9.1116 
2.1154 9.5455 
1.7893 10 
1.5179 10.4762 

1.272 10.975 
1.2023 11.4976 
1.0607 12.045 
0.9552 12.6186 
0.9532 13.2194 
0.9132 13.8489 

0.8303 2.3645 0.6835 
0.8493 2.4771 0.746 
0.8889 2.595 0.7961 
1.0049 2.7186 0.8443 
1.0698 2.848 0.9235 
1.1782 2.9836 1.0145 
1.1782 3.1257 1.0257 
1.1782 3.2745 1.0257 
1.1782 3.4305 1.0257 
1.1782 3.5938 1.0257 
1.1-417 3.7649 1.0257 
1.0633 3.9442 0.9604 
1.1637 4.132 1.0062 
1.2037 4.3288 1.0665 
1.2037 4.5349 1.0858 
1.3925 4.7508 1.1956 
1.6043 4 .977 1.3684 
1.8538 5.214 1.5482 
2.1662 5.4623 1.7974 
2.1672 5.7224 1.9541 
2.1672 5.9948 1.9541 
2.2953 6.2803 1.9935 
2.2953 6.5793 2.1124 
2.2953 8.8926 2.1124 
2.2953 7.2208 2.1124 
2.2953 7.5646 2.1124 
2.2953 7.9248 2.1124 
2.2953 8.3022 2.0603 
2.2953 8.6975 1.8954 
2.0155 9.1116 1.7008 

1.729 9.5455 1.5078 
1.5795 10 1.3631 
1.337 10.4782 1.2021 

1.1863 ·10.975 1.1066 
1.1318 11 .4976 1.0488 
1.0187 12.045 0.9603 
0.9329 12.6186 0.8986 
0.9153 13.2194 0.8706 
0.8719 13.8489 0.8283 
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14.5083 0.9999 14.5083 0.9199 14.5083 0.8835 14.5083 
15.1991 0.9904 15.1991 0.8457 15.1991 0.8202 15.1991 
15.9228 0.8007 15.9228 0.7875 15.9228 0.7748 15.9228 

16.681 0.7564 16.681 0.745 16.681 0.7406 16.681 
17.4753 0.7398 17.4753 0.7337 17.4753 0.728 17.4753 
18.3074 0.7396 18.3074 0.7337 18.3074 0:728 18.3074 
19.1791 0.7396 19.1791 0.7105 19.1791 0.7035 19.1791 
20.0923 0.6835 20.0923 0.6497 20.0923 0.6558 20.0923 

21 .049 0.6556 21 .049 0.6476 21.049 0.6466 21 .049 
22.0513 0.6556 22.0513 0.6476 22.0513 0.6466 22.0513 
23.1013 0.6334 23.1013 0.6388 23.1013 0.6393 23.1013 
24.2013 0.6321 24.2013 0.6316 24.2013 0.6324 24.2013 
25.3536 0.6321 25.3536 0.6263 25.3536 0.6267 25.3536 
26.5609 0.6191 26.5609 0.6223 26.5609 0.6227 26.5609 
27.8256 0.618 27.8256 0.617 27.8256 0.6181 27.8256 
29.1505 0.618 29.1505 0.617 29.1505 0.6164 29.1505 
30.5386 0.612 30.5386 0.612 30.5386 0.612 30.5386 
31.9927 0.6082 31 .9927 0.6083 31 .9927 0.6083 31.9927 

33.516 0.605 33.516 0.6051 33.516 0.6051 33.516 
35.1119 0.6022 35.1119 0.6022 35.1119 0.6022 35.1119 
36.7838 0.5997 36.7838 0.5997 36.7838 0.5997 36.7838 
38.5353 0.5974 38.5353 0.5974 38.6353 0.5974 38.5353 
40.3702 0.5953 40.3702 0.5953 40.3702 0.5953 40.3702 
42.2924 0.5934 42.2924 0.5934 42.2924 0.5934 42.2924 
44.3062 0.5917 44.3062 0.5917 44.3062 0.5917 44.3062 
46.4159 0.5901 46.4159 0.5901 46.4159 0.5901 46.4159 
48.626 0.5886 48.626 0.5886 48.626 0.5886 48.626 

50.9414 0.5873 50.9414 0.5873 50.9414 0.5873 50.9414 
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0.8538 14.5083 
0.8039 15.1991 
0.7634 15.9228 
0.7383 16.681 
0.7234 17.4753 
0.7222 18.3074 
0.6983 19.1791 
0.6604 20.0923 
0.6466 21.049 
0.6461 22.0513 
0.6393 23.1013 
0.6327 24.2013 

0.627 25.3536 
0.6229 26.5809 
0.6185 27.8256 
0.6159 29.1505 
0.6119 30.5386 
0.6083 31 .9927 
0.6051 33.516 
0.6022 35.1119 
0·.5997 36.7838 
0.5974 38.5353 
0.5953 40.3702 
0.5934 42.2924 
0.5917 44.3062 
0.5901 46.4159 
0.5886 48.626 
0.5873 50.9414 
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0.8294 14.5083 
0.7915 15.1991 
0.7533 15.9228 
0.7367 16.681 
0.7236 17.4753 
0.7173 18.3074 
0.6949 19.1791 
0:6634 20.0923 
0.6494 21 .049 

0.646 22.0513 
0.6394 23.1013 
0.6329 24.2013 
0.6273 .25.3536 
0.6229 26.5609 
0.6187 27.8256 
0.6157 29.1505 
0.6118 30.5386 
0.6082 31.9927 
0.6051 33.516 
0.6022 35.1119 
0.5997 36.7838 
0.5974 38.5353 
0.5953 40.3702 
0.5934 42.2924 
0.5917 44.3062 
0.5901 46.4159 
0.5886 48.626 
0.5873 50.9414 

0.7998 14.5083 0.7902 
0.7732 15.1991 0.7648 
0.7478 15.9228 0.7458 
0.7341 16.681 0.7307 
0.7215 17.4753 0.7171 
0.7102 18.3074 0.7033 
0.6904 19.1791 0.6864 
0.6669 20.0923 0.6687 
0.6529 21.049 0.6557 
0.6462 22.051"3 0.647 · 
0.6395 23.1013 0.6399 
0.6332 24.2013 0.6335 
0.6276 25.3536 0.6279 

0.623 26.5609 0.6231 
0.6189 27.8258 0.6189 
0.6154 29.1505 0.6151 
0.6117 30.5386 0.6115 
0.6082 31 .9927 0.6081 
0.6051 33.516 0.605 
0.6022 35.1119 0.6022 
0.5997 36.7838 0.5997 
0.5974 38.5353 0.5974 
0.5953 40.3702 0.5953 
0.5934 42.2924 0.5935 
0.5917 44.3062 0.5917 
0.5901 46.4159 0.5902 
0.5887 48.626 0.5887 
0.5873 50.9414 0.5874 
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CALCULATION SHEET 

SUBJECT: PT JLP Coupled Structural Analysis fpr Evaluation of Nozzle Loads 
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Draft CALCULATION SHEET 24590-PTF-3Ps-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E.O. Weiner 
DATE~ 

SUBJECT: pr ne Coupled Structural Analyaia for Evalualion of Nozzle Loads 

1 Objective 

The objective of this analysis is to descn'be the effects of coupling on the nozzJe loads of the TLP (Treated LAW 
Evaporation Process) arrangement consisting of a separator, pump, rcboiler and major connecting piping. Lead 
considered are deadweigbt. seismic and tbermal. Nozzle loads are compared for coupled and uncoupled analysis 
and anchor movements are compiled. The first Uwee analysis cases were specified in Ref. SCN, Section 8. The 
remainder evolved as requested by the participants of the study. 

CUe : Type Pump Mount Nozzle Other 
FlexlbHttv 

8a UncouDlad Fbad No 
8b Coullled FreeEW·& NS No 
8c eou--.it . FreeEW&NS Yea 
8d Counlad FrNEW Yea 
8e u-- Fbad Yea 
8f Counted FrNEW Yea No ~ w.lahts 
Bo Counled FrNEW Yea Remowld aenan1trr too sumiiiit 
8h Cou!Wld FreeEW Yes Pre-RGMSDM!ba 
81 COupled FrNEW Yes NS support at top of 2nd elbow of rebollar 

- ,-e lne 
81 Coualed Fbcad Yea Ill ,.,. .. ......., flXlld 10 frame 
8k ~ Frae EW Yea 81 plus replacement of aeparalrlr dllchlrge NS 

constraint with NS resCralnt on far and of 2nd 
elbow from numn Inlet line. 

8L - Fbcad Yes 8k with fixed Dll'l'1P rnounl 
8o Coupled Free EW Yes If wfth 10.5 l<lp upwaJd load support on 

reboller clscharge Ina to represent a spring 
can support. Pll)lng and veaeta have 131 F 

re Instead of 150 F. 
Sp Coupled Gapped Yes 81 wllh 1J8" gap at west pump •upport point. 

P.,tng and veuels have 131 F terT1Mntunt 
instead of 150 F 

8a CouDlad GaDD&d Yes 8D with 1/18" nan Instead of 1/8". 
8r 

,.. _ _.__. 
GaDDIKI Yes Bo with 1132" nan. 

8a Coupled Gapped Yes 8r with Elev 00' speclra and 10.5 Kip upward 
load SUDOOrt on rabollar line. 
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Draft CALCULATION SHEET 24590..PTF-3Ps-MEW-T0001, Rev. 2 
Forced Cil'aJlation Vacuum Evaporator System 

BY:E.O.Wejner 
DATE.~ 

SUBJECT: PT TLP Coupled Structural Analysis for Evaluatjon of Nozzle Loads 

2 Inputs 

Piping ana,gement & 
properties 

Vuul: 
Nozzle: 

lblln 
lblln 

b1n/rad 
b'ln/rad 
lb'inlrad 

NolN 

Design lnpats 

113 F 
150F 

Nozzle Stlffaesa Components 

28e6 psi 
0.3 

9.25&-6 F 1 

Separator Separator Reboller Reboller 
Disch Inlet 24" tr 
9.39E+06 4.97E+05 7.78E+05 3.24E+06 

1.00E+09 · 1.00E+09 
4.02E+09 3.27E+09 1.00E+09 1.00E+09 
2.15E+09 3.83E+07 9..95E+07 2.54E-+08 
2.15E+09 2.71E+OB 4.74E+08 4.52E+08 

1. lk-,,ec:lied lalleral components set to 1ell. Rolallonal components giYer'l aa 1e9.,,... 
set to 1e12, bec:auae lhel'e Mn lexlble Vllkl• given on !tie order ol 1e9. 

2. 24" rebollllr data apply to Inlet and dllcllarge. 1r nozzle II not connected ID piping. 
3. $epaal0r and reboler c:cmponents provided by vendor. funp cx,mponenls ant rigid 

per tee data cA 831.3. 

3 Background 

Pump 
All 

1e9 
189 

1e12 
1e12 

1e12 

Uncoupled analysis typically offers more restraint to thermal expansion than the ttiorc complex coupled analysis. 
Therefore, coupled analysis is expected to have lower nozzle loads. 
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Draft 
. EET 24590-PTF-3PS-MEW-T0001, Rev. 2 

CALCULATION SH Forced Circulation Vacuum Evaporator System 

BY: E,O, Weiner 
DATE~ 

SUBJECT: PI TlP coupled structural Analyais for Eyaiuation pf Nozzle Loads 

4 Applicable Codes and Standards 

ASME B3 l.3-2004, ASME Code for Process Piping. 

S Methodology 

Models for the separator, rcboilcr, pump and piping were impom:d into SAP2000, Ref SAP, as separate models and 
then merged into one model. 

5.1 Plpi•1 Models 

Piping model, wen: generated with an Excel VBA routine that 1akcs keypoints and tangent intersections and 
produces jointa and straight frame members representing straight runs and elbows with refinement. The elbows are 
modeled with 10° segments, and straight runs arc limited to 2 ft. The data is imported into SAP2000, and the 
loadings, materials and sections are input graphically. Each oftbc five piping rum is a separate model. 

Elbow fleXI'bility (a section paopcrty) was used with the bending:stifmcsscs of the straight sections in the elbow and 
not with the torsional stifmess. The flm'bili1y factor for the 24" OD x 0.37S"T long radius elbow for both in-plane 
and out-of-plane is 16.27 (RefB3 l .3 App D). 

S.2 Vessel ud Sapport Frame Models 

The separator and reboiJer vessels and their frames were provided as two GTSTRUDL models that were imported 
to SAP2000. The pmnp and frame model was developed from scratch. 

5.3 Mqing of tbe Models 

The coupled model was obtained by merger of the individual models achieved by import after consistent 
J)Olitionins controlled by the piping arrangement Short links between vessels and piping were added with the 
given nozzle sti~ properties. The merged model is shown below in an extruded view. The scpcrator IIDd 
rcboiler vcsscls as well as the pump motor arc shown as cqui"1llcnt stick clements. The c;ross-scctional dimensions 
arc scaled to solid cross sectional area. If they were scaJcd to radii of gyration, they would overwbchn the rcat of 
the model. The XY2 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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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, 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 Load& 

NS Frame 
Constraint 

N 

Merged Model 

· Rcboiler 

Two piping constraints to the separator frame arc shown. They are not detailed in Ref SCN. For the constraint 
nearest the discharge noz:zle, a weightless X-brace wns placed in the north side of the frame to get a joint in line 
with the desired point of constraint A TSlOxlOx.5/8 section was then brought to the piping to provide a NS 
constraint. The choice of member end releases in the X-brncc provides the NS support required but does not affect 
the inplane beha\.ior 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 arc supported at thciT bases. The separator is 
also supported at the top. The piping restraints (to ground) :JJ'C shown in the following piping restraint diagram. 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E.O. Weiner 
DATE:6115/06 

SUBJECT: PT TLP Coupled Structural Analysis for Evaluation qt Nozzle Loads 
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Piping Restraints and Gr:ty)oc Locations (Case 8d) 

S.4 Seismic Analysis 

Seismic data and parameters used in the analysis are as follows . 

Seismic Parameters 

Item Ducrh>tion 
Modal Analvsis l.oad Directed Ritz method 
Inertia From deadwejght loadil"ICI 
Ritz Vectors Linear in each direction: 8 

Rotational about each axis: 3 
Number of Modes 24 
Damoino 3'/o 
Freouencv Range 3.B - 71 Hz {Gase 8d) 

Mass ParticiQation j X = 95%. Y = 97%. Z = 92% (Case 8d! 
Seismic na vsis () d I es~se Spectrum Analvsis A I M tho R 
Modal Combination I COC 
Loadino Directions I EW = X. NS = Y. Vert= l 
Directional Combination I SRSS. 
Drift Combination I SRSS. 
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Enveloped rcspontc spectra arc shown below. The RGM data is that specified in Item 10b ofthe.SCN,but the 
spectrum of Fig 407 was omitted in the envelope since there is no piping restraint nonnal to the wall. The Pre
RGM data precedes this data and corresponds to the same figure numbers in Ref. OOOOSA. 
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Cuc 8s used 1mcnveloped RGM Elev 00 spectra that csscmially leave out the Elev 56 effects. The vcrticaJ 
spectrum is the same as before. The harimntal spcetra arc those of Figures ZIE and 22E of Ref. SCN, Item 10.b, 
and are shown below. 
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100 

The static drift solution bas the prescn"bed displacements at the top of the separator and 1/3 of those displacements 
at the piping restraints. 

5.S SAP2000 Res•lts Cues 

SAP2000 results cases (analysis cases and combinations) arc as follows. 

RaaltsCua 

ea. o..crtptlon 
0 Deadwetant 
T Thermal 
MODAL Modal-
RS R•POnee apearum anaMllll 
Dr Ortft 
E Seismic= SRSS of Dr and RS 

5.6 Analysis Cues 

Separate models were created for the various analysis cases. Each model is a modification of the ~ model 
that was set up for Case 8d with the RGM spectra. The first three arc those of Ref. SCN, and the remainders were 
subscquent)y requested by the participants of the study (J. Minichiello, E. Le, E. Ocoma & J. Julyk). 

24590-G04B-F00019 Rev 4 (1 /17/2006) 

2•590-G04B-FOOOl2 Rev 2 CCN 12281 1 

Page V- 91 

Ref: 24590-WTP-30P-G04B-00049 

Ref. 24590-WTP-JDP-GOCB-00037 



Draft 
BY: E,O, Wejner 
DATE:~ 

CALCULATION SHEET 24590-PTF-3Ps-MEW-T0001, Rev. 2 
Forced CircUlatlon Vacuum Evaporator System 

SUBJECT: PI TLP Coypled Structural Analvals for Eya!uatjon of Nozzle Loads 

Analysis Case Modlftcadons 

Analylls Parent Model Chana- Relllllv• to Parent c... c... ea.. 
8a 8e Relallw m lhe final model of Be, lhe nozzle llnka were aaeignecl s11ff 

orooerties. 
8b 8d Nozzle links went assigned stiff p,opertiel. Pump was set free In the 

hortzontal Diane. 
8c 8d Pumo was l8t free In the horizontal Diane. 
8d Parent model 
Be 8d Nozzle llnka W918 separaled from the vessels bUt relalned with the 

piping, ltluB laolating the runs between the p&n1p; llbcller and 
IIPIIU)r. Veuel joints previously COlliiectBd ID lhe llnlcs were left he. 
Analysia proyldea anchor~ at ltw YHIII lide jolra. The 
daad\"81ght enct thermal mowments were Input • prescribed 
~ on the plping-llcle Joints. -The eeilrnlc and drift 
dlpacements at al piping supports .. lrlJU • zero. The veaell and 
fnnea were dalet8d to avoid~ mus partlclpellon d lhe piping, 
and the model WU . . 

8f 8d RefflO't'9d ...i,,,t,ta, Thiaaff9Cls 1• md Nlsmlc Inertia. 
8d8 8d Constrained frame tm.s and IDp support ID ab,gle joints for reporting 

reac:tiolll needed to C0fflDlll"8 wtth Cne Bil. 
8n 8dB Removed tDD suooort. 
8h 8d Reread sDflClral functlona with .. --=-• data. 
81 8d Added NS rastralnt at m d 2nd elbow of reboMer dlscharae line. 
81 Bi FJxed 1he NaN\ to the hwne. 
8k 8i Replaced aepe,.tor dllcharge NS frame consnint with NS ground 

restraint on far end d 2nd elbow from "'""n Inlet. 
8L 8k Fiad the mfllO to the frame. 
8o 81 Added 10.5 Kip upward load support on reboler dllchelge line between 

the first and MQ)nd elbow from the reboller. Tiu does not affect inertia 
for aellmlc loading. Piping and YeSS8ls have 131 F temperature Instead 
of 150F. 

Bp Bi Modeled 1/lr gap in EW direction at W98t pump~ poinl The gap 
WU modeled by lbclng lhe pwnp ID l1e frame at this support Ind 
introducing a thermal load below reference on the support arm. The 
gap is the he thermal expanlion. A large e,cpa Ilion coaftlcient was 
used tD avoid swam~ temperature c;omour plots used for checking. 
Plnlnn and \1988818 have 131 F lem!MH'llture Instead of 150 F. 

Ill! 8D Reduced 118" -1o 111s·. 
8r Rn Reduced mm lo 1 r.rr. 
8s Br U_ud Elev 00' speclrll and 10.5 Kip upward load auppon on reboier 

line. 
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6 Assumptions 
Auu 
Varioul cues of pump fixity to the frame were considered, 

18Ction 

Baaeon data 
Bueon data 
Analyst provided. See Section 5.3. 

SAPV&V amk:8 feetlnl not Included In Rer SAPN. 

7 Calculations 

AU calculations are in tbeSAP2000 system. Version 10. Verification and validation are reported in RefSAPVV. 
It is to be noted that this ~fcrcnce docs not cover dynamics features of the program. 

8 Results and Conclusions 

Nozzle loads and anchor movements from the SAP2000 analyses arc shown in the following tables. 

~Its Tables - Descriptloa ud Location 

Table 
Noz:zlet.oada 
Pump~ Gap Closure L.oada 

t.ld-Elbow Loads 
RGM vs Pre-RGM NozzJe Loads 
OM Nozzte Loads 
Frame Reactions 
Nozzle Dlsplacemenls 
Modal n 

24590-G04B-F00019 Rev 4 (1/17/2006) 

24590-004B-F00012 Rev 2 

Pu p 
LJat P. V1. \12, T. M2 & M3 nozzle loada 12 
Gap compression loadings in west Ptrl1> support 20 

arm Indicate c:losura stalua 
Uat P, V1, \12, T. M2 & M3 mid-elbow loads 21 
Compare RGM & Pr&-RGM loads 25 
Compare drift effecls wlttl total seismic 26 
Show effect of 1Dp frame aupport on aeparalor 26 
List global nozzle dlaplacemeru 27 
USt mass rtic:i lion d . nflcant modes 34 

CCN 122!111 
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NozzleLoadl 

Kip Kip Kip In-Kip lrH<lp in-Kip 

Location Load p V2 V3 T M2 113 

8a Pump Inlet 0 -0.03 0.81 -0.04 • -1 S5 
OilCt1g D 4.27 2.38 0.78 26 -18 25 

Reboller Inlet D 2.38 -3.95 0.76 17 .75 36 
D.:hg D -0.53 ·10.81 0.56 25 8 .275 

Separator Inlet D 0.32 -1 .01 -0.56 -70 28 39 

DIIChg D 4.87 0.03 0.10 -1 -3 2 
Pump Inlet E 1.89 1.27 3.89 9 -109 37 

Dllchg E 1.88 0.62 0.98 13 -21 9 
Rebolllr Inlet E 2.98 1.73 1.78 12 • 3 25 

Oi9ctlg E 7.55 4.30 7.88 473 -159 444 

Separalor Inlet E 5.39 5.83 1527 176 -1659 444 
[)lld1g E 2.A8 1.37 6.19 5 -33 55 

P1111P Inlet r -3.41 -2.62 -7.52 124 3-4 -28 

Dilchg T -20.81 -70.&t 0.51 21 -2 -1918 

Reboler Inlet T -70.73 ·212.7 0.51 21 -46 -1512 

Dilchg T -t.59 -t.91 5.14 352 -26 9 

Separn>r Inlet T 0.59 -1.00 -5.14 54 559 -84 

T -1.73 3.28 -2224 18 1288 347 

se8b Pump Inlet D 0.02 0.84 0.02 2 1 49 
Dilchg 0 2.88 -0.02 0.02 0 -8 -28 

Reboller Inlet D 0.00 -5.35 0.02 -5 -3 -95 
Dltchg 0 -0.53 -10.89 0.•5 21 11 -269 

Separal0r Inlet 0 0.28 -0.95 -0.45 -75 15 42 
Olschg 0 ,4.88 0.02 0.45 -1 -25 1 

Pump Inlet E 3.45 2.19 10.04 75 -189 59 
Oilchg E 3.45 15.76 14.51 519 -318 421 

Reboiler Inlet E 18.21 4.23 19.59 436 -1988 225 
Olschg E 11.67 9.72 17.15 1058 ·278 704 

Sepatalor Inlet E 8.51 9.06 28.16 ZT7 -3010 692 
Dischg e 5.07 5.53 29.27 110 -1242 M4 

Pump Inlet T -1.70 -2.45 -1.91 106 -86 -23 
Olschg T -0.15 1.91 -1.70 -19 54 62 

Rebollet Inlet T 1.91 -0.14 -1.70 -23 207 -43 

Oiachg T -1 .49 -1.78 4.74 323 -24 9 
Separator Inlet T 0.53 -0.96 • .74 51 512 -82 

T -1 .07 0.41 2.57 19 -94 60 

Nolas: p Is axial, poaltve is t.nslan. V3 is horizontal 
V2 has an uPWald anse, unless P Is verb!. ThM V2 folows X (east) 
M2 & M3 axN tclow V2 and V3. 
M2 hash sigr, IIMtl'Nd llllalflle lo tie SAP2000 local syalem 10 all syslems .. ~I handed. 
M2 raw,sal,........ ... llgn ~the poslll-o'9 Nilmlc ar1'1)111ude. 
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Nozzle Loads 

Kip Kip Kip ln-t()p ln-klp ln-l<lp 
Location Load p V2 V3 T 112 M3 

8c Pump Inlet D 0.01 0.65 0.00 2 1 50 

Dlld1I D 3.35 0.00 0.01 1 -6 -34 
Reboller Inlet D 0.02 -4.88 0.01 -5 -1 -39 

Dlad{I D -0.62 -10.57 0.37 20 13 -247 

Separn>r Inlet D 021 -1.03 -0.37 -74 2 17 

~ 0 4.87 0.03 0.29 -1 -15 2 
Pump Inlet E 8.50 1.94 27.76 96 -285 50 

DilCt11 E 5.23 32.66 13.88 1244 -97 880 
Reboller Inlet E 35.39 6.19 22.76 762 -1432 128 

DI~ E 10.91 12.12 35.48 2404 -298 560 
SeparatDr Inlet E 12.58 6.32 11.65 237 -458 388 

DiKt1i E 8.00 9.62 27.89 136 -838 934 
Pump Inlet T -1.11 -2.34 -0.80 100 -89 -21 

~ T -0.10 0.80 -1.11 -61 19 30 
-

Reboller Inlet T 0.80 -0.09 -1.11 -32 87 -19 
Dllc:hg T -0.96 -0.97 1.75 103 0 13 

Separator Inlet T -0.82 -024 -1.75 36 69 -13 
T -0.86 0.06 0.64 16 -14 23 

8d Pump Inlet 0 -0.05 0.65 -0.11 2 .2 50 
DilChg D 3.37 0.11 0.09 6 -6 -31 

Reboller Inlet D 0.14 -4.86 0.09 -2 -6 -39 
Diachg D -0.62 -10.57 0.37 20 14 -247 

SeparalDr Inlet D 021 -1.03 -0.37 -74 2 17 
Dlschg D 4.85 0.06 0.32 -1 -15 5 

Pump Inlet E 4.53 1.93 8.57 80 -165 47 
D'8chg E 2.88 15.59 221 · 316 -85 423 

RebolJer Inlet E 19.04 3.57 4.39 157 -74 91 
Oischg E 9.60 10.n 30.61 2074 -254 497 

Separator lruet E 11.03 7..29 10.12 206 -398 339 
Dlschg E 5.22 3.48 23.88 102 -783 325 

Pump Inlet T -2.01 -2.32 -2.75 103 -84 -19 
Dlschg T 0.21 2.75 -0.10 -6 11 82 

Reboiler Inlet T 2.75 0.23 -0.10 6 6 -13 
Olschg T -0.96 -0.95 1.73 103 1 13 

SeparalDr Inlet T -0.81 -0.24 -1.73 35 69 -14 
Discha T -1.14 0.58 1.15 20 -5 74 

Notes: P Is axial, poelM Is lenllon. V3 la horizontal 
V2 hu an upward..,., unlea P Is vertical. Then V2 fallows x (east) 
M2 & M3 ... folkM-V2andV3. 
M2 ,_ the liGn mensed l'lllaliw ID the SAP2000 local eyslM\ IO aN systams are right handed. 
M2 '9--.1 rewtl'les lheSV, of lhe poslVw ee1smk: amp!IIUde. 
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Nozzle Loads 

Kip Kip Kip in-Kip in-Kip in-Kip 
Location Load p V2 V3 T M2 M3 

8e Pump lriet D -0.03 0.81 -0.04 -c -1 55 
Diaq D 3.86 1.30 0.1,4 11 -3 -2 

Reboller Inlet D 1.32 -C.37 0.14 4 -7 1 

Oilct1i D -0.62 -10.66 0.40 18 12 -253 
Separator. Inlet D 0.22 •1,08 -0.40 .70 4 16 

Olachg D 4.88 0.03 o.os · 1 -2 1 

Pump !net E 2.03 1.40 3.95 9 -110 38 
Oischg E 2.52 1.2, 1.34 24 -31 30 

Reboller Inlet E 1.85 1.44 1.25 22 -5 12 
Dllc:hg E 8.33 7.76 26.89 1837 ·233 426 

Sepa,alOr Inlet E 8.10 6.08 8.62 175 -336 285 
Ollchg E 2.27 1.27 5.94 6 ·19 44 

Pump Inlet T -3.37 -2.67 -7.31 125 29 -29 
Dischg T -e.66 -38.21 0.12 12 7 0 1097 

Reboller Inlet T -38.18 ~-85 0.12 12 -c -283 
Cisc:hg T -0.99 -0.99 1.79 106 1 13 

Separator Inlet T .().84 -0.25 -1.79 37 72 -13 
T -1.69 2.59 -10.31 31 637 273 

8f Pump · Inlet 0 -0.06 . -0.22 -0.13 0 1 18 

DI~ D 3.23 0.13 0.08 6 -3 ·28 
Reboller lriet D 0.14 •2.05 0.08 0 .5 ·18 

Ollchg D -0.33 -6.09 0.25 15 5 . -132 

Saparai:>r Inlet D 0.56 ·1.32 -0.25 -56 ·1 13 
Dlsct,g D 4.64 0.11 0.27 -4 -14 7 

Pump Inlet E 3.04 1.40 5.10 67 -91 28 
Dild'Q E 2.18 12.57 1.38 . 200 -ee 342 

Reboller Inlet E 15.00 2 .66 2 .66 96 -51 72 
Dlschg E 4.74 6.48 18.02 1259 -141 257 

Separak>r Inlet E 8.38 5.03 6.65 127 -253 22.7 
Dischg E 4.00 2.68 21.80 101 •776 246 

Pump Inlet T -2.01 -2.32 -2.75 103 -64 ·19 
Dischg T 0.21 2.75 -0.10 ~ 11 82 

ReboUer Inlet T 2.75 0.23 -0.10 6 6 -13 
Dllchg T -0.96 -0.95 1.73 103 1 13 

Separa1cr Inlet T -0.81 -0.24 -1.73 35 69 -14 
T •1.14 0.58 1.15 20 ·5 74 

tc.s: p Is .... pcalliw is lenslon. V3 ls horizontal 
V2 ha& an upward ..... unlees J:> II vertcal. Then V2 f0lows X (east) 
M2 & M3 - follawV2 and V3. 
M2 ha h 111,t l1Mlflfltl rwlalM b lie SAP2000 local system 10 al aysterns are right handed. 
M2 ~ moerses the 191 olhl poslllve l8lslnlc amplitude. 
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Nozzle Loads 

Kip Kip Kip lo-Kip 
c .. Localk,n Lold p V2 V3 T 

Caae81 Pump Inlet D -0.05 0.65 -0.11 2 
Dilchg D 3.37 0.11 0.09 6 

Reboiler Inlet D 0.1-4 -4.86 0.09 -2 
Dischg D -0.82 -10.56 0.34 17 

Separalor Inlet D 0.20 -1.03 -0.38 -74 

Dllc:hg D 4.85 0.06 0.32 -1 

Pump Inlet E 4.81 1.65 8.58 80 
OilChg E 2.62 15.60 2.17 318 

Reboller Inlet E 19.05 3.52 4.38 157 
Oisq E 8.78 7.08 1.86 112 

Sepal"lllor Inlet E 8.33 4.33 1.71 118 

Disct1J E 5.33 3.+I 24.43 102 
Pump Inlet T -2.01 ·2.32 -2.75 103 

Dilcl1I T 0.22 2.75 -0.09 ~ 

Reboler Inlet T 2.75 0.23 -0.09 6 

Diacf1i T -0.91 -0.82 1.30 71 
Separalor Inlet T -0.89 -0.16 -1.85 32 

Dilcha T -1.14 0.58 1.18 20 

!Case 8j Pwnp Inlet D -0.04 0.65 -0.10 2 
DilChg D 3.38 0.16 0.10 8 

Rebollar Inlet D 0.18 -4.85 0.10 -1 
DIIChg D -0.61 -10.56 0.34 17 

Separalor Inlet D 0.20 -1.03 -0.38 -74 
OieCtlg D 4.65 0.05 0.3Z -1 

Pump Inlet E 4.08 1.20 6.81 33 
Dlschg E 1.02 5.15 1.74 217 

Reboller Inlet E 2.53 1.61 3.43 103 
Dl8chg E 7.91 6.83 Z.15 101 

Separator Inlet E 7.99 4.08 1.63 108 
Dischg E 5.21 1.63 2-4.65 102 

Pl.mp Inlet T -3.14 -1 .84 -5.76 56 

Dilchg T -2.24 -12.28 0.29 37 
Reboiler Inlet T -12.27 -2.30 0.29 28 

Dischg T -0.99 -0.91 1.-W 79 
Separator Inlet T -0.91 -0.23 -1.87 37 

Oischc T -1.39 1.72 1.85 26 

Noles: P ii aicial, polll\le ii ""81on. V3 ts hortmntal 
V2 his-, upwam ..,.., ln8IS P11¥1111C111. Then V2 folowa X (east) 
M2&M3PlllkllowV2andV3. 

in-Kip In-Kip 
112 M3 

2 50 
-6 -31 
-6 -39 
14 -2•7 
3 18 

-15 5 
-167 34 
-83 424 
-63 79 

-101 499 
-57 163 

-n1 323 
-64 .:19 

10 82 
6 -13 
4 15 

75 -10 
.7 74 

1 50 
-6 -30 

-6 -38 
14 -247 

3 18 
-15 4 

-154 32 
-62 142 
-50 42 
-84 450 
-58 155 

-776 135 
-31 -14 

14 -321 

-2 -86 

6 14 
75 -12 

4 182 

M2 flu lhe lign meraed retatlYe 10 Ile SAP2000 local system so .. syalarns IIT9 right handed. 
M2 reversal merM1 the aic,i of !he PQllttve seismic ampltuda. 
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Noale Loads 

Kip Klp Kip ~ In-Kip lrHOp 

LocatkN1 Load p V2 V3 T M2 113 
8k Pump Inlet D 0.01 0.65 -0.09 2 3 50 

Dilchg D 3.37 0.09 0.11 8 -6 -31 
Reboiler Inlet 0 0.12 --'.86 0.11 -1 -6 -39 

Dlachg 0 -0.81 -10.56 0.34 17 14 -247 

Separalor Inlet D 0.20 -1.03 -0.38 -75 3 18 

Dlechg 0 4.81 0.06 -0.19 -1 17 5 

Punp Inlet E 2.08 2.14 10.63 !M -120 ~ 

Dlachg E 3.20 19.55 2.16 305 -91 531 
Reboller Inlet E 24.01 4.25 4.49 152 -67 82 

Olachg E 8.87 7.19 2.24 114 -104 506 
Sepe_,,. Inlet E 8.39 4.33 1.73 118 -43 157 

Dlachg E 3.88 4.15 9.42 102 -938 385 
Pump Inlet T 1.06 -2.19 -2.33 108 22 -8 

Ollchg T 0.14 2.33 0.61 70 18 71 
Rebollar Inlet T 2.33 0.15 0.61 45 -11 -15 

Dllctig T -0.87 -0.80 1.28 70 4 14 
Separal0r Inlet T -0.80 -0.18 -1.65 25 84 -12 

T ..-.18 0.80 -12.15 17 · 1085 74 
caseaL Funp Inlet 0 0.02 0.65 -0.07 2 3 50 

Dilchg D 3.38 0.15 0.11 9 -6 -30 
Rebollar Inlet D 0.18 -4.85 o.11 -1 -7 -38 

Diactig D -0.61 -10.56 0.34 17 14 -247 
Separalor Inlet D 0.20 -1.03 -0.38 -75 3 18 

Dilchg D 4.81 0.05 -0.18 -1 16 4 
Pump Inlet E 2.01 1.88 10.27 35 -134 55 

Diad'Q E 1.08 5.71 1.82 254 -75 158 
Rebollor Inlet E 3.62 1.73 3.96 120 -58 42 

Ollchg E 7.B9 6.85 2.45 103 -95 450 
Sepandor Inlet E 8.01 4.03 1.68 107 -45 149 

Dllchg E 3.84 2.07 8.08 108 -840 117 
Pump Inlet T 0.00 -1.55 -523 62 60 -5 

DilChg T -2.2.7 -12.39 0.92 104 20 -324 
Rebollar Inlet T -12.38 -2.33 0.92 61 -18 -68 

Dlechg T -0.94 -0.88 1.42 78 6 13 
Sepanmr Inlet T -0.81 -025 -1.66 30 64 -15 

T --'.37 1.73 -13.09 23 1149 180 

Notes: P Is axial, P0lh ii ...ion. V3 la hortz;orita, 
V2 ha an upwMI NnU; unteu P la Wlltical. Then V2 follows X (east) 

M2 & M3 - fallow V2 and V3. 
M2 ha the llgn 191/WMd ralalw ID the SAP2000 local IYMlffl 10 d sysllrns are right handed. 
M2 l'IMrlll l'9¥er&SeS lhe sign d the poaitive seiSmlc arnpllblde. 
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Draft CALCULATION SHEET 2459Q..PTF-3Ps-MEW-T0001 , Rev. 2 
Forced Cira.ilatlon Vacuum Evaporator System 

BY: E.O. Weiner 
DATE:~ 

SUBJECT: PT TLP Coupled SUuctural Anstvsis for Evaluation of Noz:zfe Loads 

Nozzle Loads 

Kip Kip Kip in-Kip In-Kip In-Kip 
Location Load p V2 V3 T M2 M3 

Bo PurnP Inlet D -0.10 0.66 -0.25 2 3 50 
Dlachg D 3.82 0.25 0.11 8 -6 -34 

Reboiler Inlet D 0.27 -4.41 0.11 -1 -7 12 
Dilchg D -0.01 -0.49 0.38 • -14 12 

Separator Inlet D 0.96 -1.81 -0.22 -46 1 6 

Dlschg D 4.83 0.10 0.34 0 -14 9 
Pump Inlet E 4.81 1.65 8.58 80 -187 34 

Diachg E 2.82 15.60 2.17 318 -83 424 
Rebollar Inlet E 19.05 3.52 4.38 157 -63 79 

Dtachg E 8.79 7.06 1.86 112 -101 499 

Separalor Inlet E 8.33 4.33 1.71 118 -57 163 
Dlachg E 5.33 3.44 24.AJ 102 -n1 323 

Pump Inlet T -1 .45 -2.82 -2.02 98 -45 -38 

DI~ T 0.26 2.02 -0.05 -3 12 57 
Reboler Inlet T 2.02 0.27 -0.05 9 5 2 

~ T -0.71 -0.71 1.09 61 9 -1 
T -0.32 -0.68 -1.28 .a 57 -67 
T 0.03 0.29 0.83 24 25 53 

8p Pump Inlet D -0.05 0.65 -0.11 2 2 50 
Dlschg D 3.38 0.15 0.09 6 -6 -30 

ReboMer Inlet D 0.17 -4.85 0.09 -2 -6 -38 
Dischg 0 -0.81 -10.56 0.34 17 14 · -247 

5epanmr Inlet D 0.20 -1.03 -0.38 -74 3 18 
Oilschg 0 4.85 0.06 0.32 -1 -15 5 

Pump Inlet E 4.25 1.18 7.20 33 -148 30 
Olschg E 1.00 4.~ 1.99 273 -75 123 

Reboiler Inlet E 4.00 1.53 3.98 134 -57 44 
Dtachg E 8.02 6.89 2.09 103 -95 457 

Separator Inlet E 8.05 4.08 1.65 109 -58 155 
Oischg E 5.28 1.90 24.72 101 -778 173 

Plsnp Inlet T -1.32 -2.74 -1 .67 106 -49 -37 
Dlschg T 0.57 3.83 -0.11 -9 11 106 

Rebollar Inlet T 3.83 0.59 -0.11 6 6 9 
Olachg T -0.70 -0.70 1.08 60 9 -1 

Separator Inlet T -0.32 -0.67 -1.28 il2 57 ~ 

T 0.07 0.15 0.75 24 24 41 

Noaes: Pisaml,poeihels'8nllon. V31sholtmntal 
V2 ta M upwanl MnN, lnMI P la Yllbl. Then V2 follows X feast) 
M2 & M3 Del follow V2 and V3. 
M2 tw lheaigtl ravetNCI 191allvt ID the SAP2000 local lyslillffl aoall ~ n right handed. 
M2 marul nMltS8S the IVl ol lhe poellh/9 Mllmlc anplitude. 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E,Q, Walner 
DATE:M.M22 

SUBJECT: PI TLP Coupled Structural Analysjs fgr Eyaluation of Nozzte Loads 

Nozzle Loads 

Kip Kip Kip il-Klp il-Klp In-Kip ... Location Load p V2 V3 T M2 113 

8q Pump Inlet D -0.05 0.65 -0.11 2 2 50 

Dllchg D 3.38 0.15 0.09 6 -6 -30 
Reboiler Inlet D 0.17 -4.85 0.09 -2 -6 -38 

Dilchg D -0.61 -10.56 0.34 17 14 -247 

SaparatDr Inlet D 0.20 -1.03 -0.38 -74 3 18 
Dlschg D 4.85 0.06 0.32 -1 ·15 5 

Pump Inlet E 4.25 1.18 7.20 33 -148 30 
Diachg E 1.00 4.50 1.99 273 -75 123 

Rebollw Inlet E 4.00 1.53 3.98 134 -57 44 
Dlschg E 8.02 6.89 2.09 103 -95 457 

Separator Inlet E 8.05 4.08 1.65 109 -58 155 

Dllchg E 5.28 1.90 24.72 101 -na 173 
Pump Inlet T -1.70 -2.51 -2.66 90 -39 -35 

OilChg T -0.26 -1.28 0.05 9 13 -32 
Rebollar Inlet T -1.28 -0.27 0.05 15 3 -9 

Diachg T -0.73 -0.73 1.13 63 9 -1 
Separalor Inlet T -0.32 -0.69 -1.29 44 57 -68 

T -0.02 0.53 0.98 26 27 76 
1e8r Pwnp Inlet D -0.05 0.65 -0.11 2 2 50 

Dtschg D 3.38 0.15 0.09 6 -6 -30 
Reboller Inlet D 0.17 -4.85 0.09 -2 -6 -38 

Olsct,g D -0.61 -10.56 0.34 17 14 -247 

Separator Inlet 0 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 
Oischg E 1.00 4.50 1.99 273 -75 123 

RaboJJer Inlet E 4.00 1.53 3.98 134 .57 44 
Dischg E 8.02 6.89 2.09 103 .QS 457 

Separator Inlet E 8.05 4.08 1.65 109 -58 155 
Dischg E 5.28 1.90 24.72 101 -na 173 

Pump Inlet T -1.89 -2.39 -3.16 82 -34 .35 
Dlschg T -0.68 -3.IW 0.13 18 14 -101 

Reboiler Inlet T -3.83 -0.70 0.13 20 1 -18 
Dlschg T -0.74 -0.75 1.15 65 10 -2 

Separator Inlet T -0.33 -0.70 -1.29 45 57 -68 
T -0.06 0.72 1.09 27 29 94 

Notes: P II al, PQllhe is llnlion. V3 la horimntal 
V2 ha an upwanl ,ense, unless P Is wrtlcal. Then V2 follDws X (east) 
M2 & M3 ... follow V2 and V3. 
M2 has the lign raversed rela1M to the SAP2000 local ayatam so al ays1ema are right handed. 
M2 reven,al l'IIY8fMS lhe sign cA the positive Nlllmlc anplilude. 
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Draft CALCULATION SHEET 24590-PTF-3Ps-MEW-T0001, Rev. 2 
. Forced Circulation Vacuum Evaporator System 

iner 

BY: E.Q. !l!!I ozzil l.!!1!11 
DATE:~ for Evaluation of N 

StructuralAnalysis nPCouD!ed 
SUBJECT: PI · Nozzle Lood1 

' Kip Kip Kip In-Kip ~l<lp in-Kip 

CIH Location Load p V2 V3 T M2 M3 

Cllle8s Pump Inlet D -0.07 0.64 .0.16 4 2 50 
Olachg D 3.89 0.67 0.10 7 -6 -23 

Reboiler Inlet D 0.70 -4.33 0.10 -1 -7 14 
Ollchg D -0.01 -0.49 0.36 -4 -14 12 

SeparatDr Inlet D 0.98 -1.61 -D.22 -46 1 8 
Oiachg D 4.84 0.07 0.32 0 -14 6 

Pump Inlet E 4.19 1.17 8.57 32 -143 30 

Diachg E 0.98 -4.30 1.93 255 -70 118 

Reboier Inlet E 3.68 1.50 3.77 125 -54 43 

Olachg E 7.60 6.79 2.08 98 -91 434 

Sepal'lllor Inlet E 1.n 3.93 1.81 104 -57 152 
Dllchg E 5.24 1.n 24.71 98 -774 183 

Pump Inlet T -1.89 -2.39 -3.16 82 -34 -35 
Dlschg T -0.88 -3.84 0.13 18 14 -101 

Rebollar Inlet T -3.83 -0.70 0.13 20 1 -18 

Dilc:hg T -0.74 .().75 1.15 85 10 -2 
SeparR>r Inlet T -0.33 -0.70 -1.29 -45 57 -68 

Olacha T -o.oe 0.72 1.09 27 29 .94 

NoleS: P ii axlll, paelive II lenllan. V3 II h0rlmn1al · 
Vl hm an upward MnN, unless P Is wr1k:al. Then Vl fellows X (east) 

M2 & M3 - fcllOw V2 and V3. 
M2 has the 191 revallld l'lllallw ID the SN>2000 IOcal lyslem 10 al aysteml are light handed. 
M2 merul l1MlrMS the sign°' the posiM Nlsnic amplitude. 

24590-G04B-F00019 Rev 4 (1/17/2006) 

24S90-004B-F00012 Rev 2 CCN 122811 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E,0. Welner 
DA TE:§L1.M!!l 

SUBJECT: PT ne Co\llltd §tQIGIU[B/ Analy&is fpr Evaluation of Nozzle Loads 

Pump Support Gap Oosare Loads 

Load 
D 
E 
T 
D 

E 
T 
0 

E 
T 

ea.ea. 1/32 D 

E 
T 

24590-G04B-F00019 Rev 4 (1/17/2006) 

2AS90-004B-FOOOl2 Rev 2 

Kip 
p Remak 

0.04 
8.74 Sellmlc amplllude 
2.16 Tension, gap did not dose 

0.04 
Seiamlc ampllluda, exceeds thermal compresalon 

8.74 and •uggeats opening dUrll1} eelsmlc ewtnt 
-3.94 Compreaaion, gap cloaecl 

0.04 
Seiamlc ampltude. exceeds thennal compraaslon 

8. 74 and •uaoests opening cuing seismic event 

-6.99 Cornp,9181on. gap cloaed 
0.51 

Sel"'1k: amprltude, exceeds thennalcx,mprassion 
8.08 and suggats opening cllring 19i1m1c event 

-7 .00 Com closed 

Page 102 

Ret 24590-WTP-3OP-G04B-00049 

CCN 122811 Ref: 24.S90-WTP-3DP-G048.(J0037 



Draft CALCULATION SHEET 2459(}-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Varuum Evaporator System 

BY: ~-0. Welner 
DATE~ 

SUBJECT: PI :ne Couo!ed Structural Analysis for Eyaluation of Nozzla Loads 

Mid-Elbow Loads 

Kip Kip Kip In-Kip I~ In-Kip 

Location Load p V2 V3 T M2 113 

8a Pump Inlet D .0.05 0.01 -1 .74 24 8 1 

Reboiler Diachg 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 

Rebollar Dlschg E 4.24 7.47 7.83 349 217 288 

Separator Olschg E 5.78 4~ 0.34 3 5 40 
Pump Inlet T -7.73 2.91 2.62 96 -39 128 
·Rebofler Oiachg T -2.48 0.21 5.14 286 -134 42 
Seesator Dlscha T -3.60 -1.27 -3.28 39 29 79 

Pump Inlet 0 0.03 0.00 -1.57 28 4 -1 
Rebollar Diachg D -7.32 6.49 0.45 28 5 ~ 

Sepa'ator Dlschg 0 1.().4 -0.96 -0.02 -1 D 18 
Pump Inlet E 5.53 7.97 2.10 61 28 151 

ReboiJer Dlschg E 8.09 12.45 16.97 794 '85 439 
Separator Dischg E 11.38 7.85 5.80 75 88 73 
Pump Inlet T -2.55 0.14 2.45 86 -27 118 

Rebollar Dlschg T -2.32 0.20 4.74 263 -122 40 
r Dischg T -1.83 -0.61 -0.41 28 3 29 

D 0.01 0.01 -1.58 26 4 -1 

D -7.29 6.34 0.37 28 5 13 
~ 

Separator Dlschg D 1.02 -0.96 -0.03 -1 0 16 
Pump Inlet E 26.06 13.94 1.n 87 38 383 

Reboiler Dlschg 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 -26 28 
Seearator Dlschg T -1.34 -0.27 -0.06 24 -1 Z7 

Case8d 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 Oischg D 0.97 -0.99 -0.06 -1 1 17 
Pump Inlet E 4.48 7.30 1.80 69 29 116 
Rebofier Dlschg E 10.34 9.64 30.44 1638 839 326 
Separator Oischg E 12.42 8.95 3.79 67 74 71 
Pump Inlet T -3.37 0.52 2.32 85 -26 115 
Reboiler Dlschg T -1.35 .0.01 1.73 92 -27 26 
Separator Dischg T -2.12 -0.76 -0.58 28 7 32 

Nol8s Resulll .. at the cae al each elbow isled nearest Ile nozzle Isled. 
FOl'CN & mamenls ani In the SAP2000 frame local c:oordinalll S)'Slllm. 
The imer-speclled local S)'S1lm fa elbows have the 2-ais Pointing to the center of the elbow run. 
M2 la~ bending. M3 is In-plane bending. PoellY9 P ls lenslon. 
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Draft CALCULATION SHEET 24590-PTF-3Ps-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: ~.Q. Wainer 
DATE:~ 

SUBJECT: PI nP Coupled S1ructural Analysis for Evaluation or Nozzle Load§ 

Mid-Elbow Loads 

Kip Kip Kip in-Kip In-Kip ~ 
c... Localton Load p V2 Y3 T 112 M3 

1188e Pump Inlet D -0.05 0.01 -1.74 24 8 1 

Reboiler Dlschg D -7.35 6.40 0.-40 26 6 10 

Separator Olschg D 0.98 -0.97 -0.03 -2 1 17 

Pump Inlet E 2 .52 3.32 1.16 6 2 17 

Rebollar Dischg_ E 8.13 7.80 26.82 1439 756 285 
Separator Dischg E 5.78 424 0.32 4 6 40 

Pump Inlet T -7.56 2.79 2.67 97 -39 128 

ReboHer Oi8chg T -1.40 -0.01 1.79 95 -28 28 
T -3.55 •1.28 -2.59 44 36 77 

8f Pump Inlet D -0.13 D.05 -0.71 12 6 1 

ReboMer Oiachg D -3.91 3.39 D25 17 -1 13 

Se,J81ata Dischg D 0;81 -0.85 -0.11 -s 2 17 

Pump Inlet E 2.96 3.95 1.32 56 25 96 
Reboiler Dllchg E 6.13 4.79 . 17.90 995 516 183 
Separator Disc:hg E 8.83 6.56 3.12 65 65 46 
Pump Inlet T -3.37 0.52 2.32 85 -26 115 

Reboller Dischg T -1.35 -0.01 1.73 92 -ZT 28 
Seoarator Dlscha · T -2.12 -0.76 -0.58 28 7 32 
Pump Inlet . D -0.11 0.05 -1.58 26 4 1 

Reboiler Dlsdlg D •7.28 6.33 0.34 26 6 13 
Separator Dlschg D 0.97 -0.99 -0.06 -1 1 17 

Punp Inlet E 4.52 7.33 1.57 67 28 117 

Reboler Dischg E 5.89 9.26 1.42 152 25 308 
Separator Oischg E 12.75 9.19 3.79· 67 74 72 
Pump Inlet T -3.37 0.52 2.32 85 -26 115 
Reboer Dlschg T -1..22 -0.07 1.30 67 -14 26 
Separator Dischg T -2.12 -0.76 -0.58 29 7 32 

Cue8i Pl.mp Inlet D -0.10 0.04 -1.58 26 4 1 

Reboller Dischg D -7.28 6.33 0.34 26 6 13 
Sepa-ator Oischg D 0.97 -0.99 -0.05 -1 1 17 
Pump Inlet E 4.37 5.85 1.10 30 12 93 
Rebollar Dischg E 5.64 8.43 1.70 137 26 ZT6 
Separator Dischg E 12.37 8.95 2.41 66 55 67 
Pump Inlet T -6.30 1.85 1.64 47 -7 149 
Rebollar Dischg T -1.34 -0.06 1.44 76 -15 27 
Separator Olschg T -3.02 -1.46 -1.72 34 27 39 

Notes ReelAI .. at Ile canw cl each elbow lllad nearest the nozzle llnld. 
Forma & mamenll .,. In the SAP2000 hme l0c:al 000l'dlnalll aysaem. 
The uw-epedlled local system b elbows halve Iha 2-axia P0fflllnD 1o tie cemar of lhe eR>ow ,,.,_ 
.M2 II 0Uk)f,,pllnl bending. M3 ls Jnillane bending. Polltve P la llllnslon. 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E,Q, WIilner 
DATE~ 

SUBJECT: PT TLP Coupled Slrucual Analysis for Eyaluatlon of Nozzle Lpads 

Mkl-Elbew Load.a 

Kip Kip Kip In-Kip In-Kip In-Kip 
c... Locllllon Load p V2 V3 T M2 M3 

Case8k Pump Inlet D -0.06 0.07 -1.58 26 4 -1 

Reboller Olschg D -728 "6.33 0.34 28 6 13 
Separetor Dlschg D 0.83 -1.05 -0.06 -1 1 19 

Pump Inlet E 8.21 7.16 1.99 75 35 163 

Rebollar Dischg E 5.96 9.38 1.80 153 26 310 

Separator Olschg E 9.55 6.02 '4.28 87 83 113 

Pump Inlet T -0.89 2AO 2.19 9' -25 51 

Reboler Olschg T -1.18 -0.06 1.28 67 -13 25 
Dlschg T -11.40 -5.92 -0.60 24 8 159 

8L Pump Inlet 0 -0.04 0.06 -1.58 28 .. -1 

Reboler Dlsc:hg D -7.28 tl.33 0.34 26 8 13 

Separator Oischg D 0.84 -1.05 -0.05 -1 1 19 
Pump Inlet E 6.32 7.28 1.54 35 16 142 

Reboiler Dischg E 5.65 8.'2 2.00 137 27 278 
-~ ---· - - . 

Separator Olschg E 8.94 5.61 1.88 69 66 100 
Pump l~et T -3.70 3.70 1.55 58 -7 78 
Reboiler- Diachg T -1.29 -0.05 U2 75 -14 26 

T -12.18 -8.47 -1.73 29 28 170 
Inlet D -0.25 0.10 -1.59 26 4 3 

Dischg D 0.30 -0.32 0.36 -9 2 13 

Dischg 0 0.92 -1.02 -0.10 0 2 17 

Inlet E 4.52 7.33 1.57 67 28 117 

Dischg E 5.89 928 1.42 152 25 306 
Dischg E 12.75 9.19 3.79 87 74 72 
Inlet T -2.48 0.4'0 2.62 73 -27 83 

Dischg T -1.00 0.00 1.()g 62 -9 10 
Oi&chg T -0.91 -1.14 -0.29 36 2 3 

Case8p Pump Inlet D -0.11 0.04 -1.58 26 ' 1 
Reboiler Dlschg D -7.28 6.33 0.34 26 6 13 
Separator Oischg D 0.97 -0.99 -0.06 -1 1 17 
Pump Inlet E 4.41 6.20 1.05 30 10 102 
ReboHer Dischg E 5.89 8.54 1.62 139 26 280 
Separator Dischg E 12.n 920 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 Dfschg T -0.80 -1 .06 -0.15 36 -1 2 

Nolas RaMllls .. at lie centlr of each elbewlllled ,,.,..ilhe nazzla llllad. 
Forces & manwnts n n the MP2000 ,,__ locll ooordilale lyMlm. 
The UNr .. pded local sya11m tar elxMs hlM the 2-ula pointing ID the een1er or the e11,ow run. 
M2 Ill ~ bending. M3 Is In-plane beridlng. P0eltlYe P la lenlm. 
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Draft CALCULATION SHEET 24590-PTF-3P5-MEW-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E,Q. W!IDIIC 
DATE:~ 

SUBJECT: PT DP Coupied Structural Analyajs for Evaluation of Nozzle Loada 

Mid-mow Loadl 

Kip Kip Kip In-Kip In-Kip in-Kip 
l.oclllon Load p V2 V3 T 112 M3 

8q Pump Inlet D -0.11 0.04 -1.58 26 4 1 

Reboler OJschg D •1.2B 6.33 0.34 28 6 13 

Separator Oiaehg D 0.97 -0.99 -0.06 -1 1 17 

Pump Inlet E 4.41 8.20 1.05 30 10 102 

ReboRer Dlschg E 5.89 8.54 1.62 139 26 280 
Separator Dilchg E 12.n 9.20 2.67 66 57 71 

Plmp Inlet T -3.09 0.88 2.51 66 -2.3 91 
Raboller Oilchg T -1.03 0.00 1.13 84 -Q 10 

Dlschg T -1.11 -1.30 -0.53 37 6 4 

Inlet D -0.11 0.04 -1.58 28 .. 1 
Dlschg D -7.2B B.33 0.34 28 6 13 

SeJ)a1ator Dlschg D 0.97 -0.99 -0.06 -1 1 .17 

Pl.lnp Inlet E 4.41 B.20 1.05 30 10 102 

Reboller Dischg E 5.69 8.54 1.62 139 26 280 
Separator Dischg E 12.n 9.20 2.67 66 57 71 

Pump tnlet T -3.57 0.89 2.39 60 -20 97 

Reboller Dlschg T -1 .05 0.00 1.15 65 -9 10 
T -1.26 -1,41 -0.72 38 9 6 

D -0.16 · 0.07 -1.57 27 4 2 
Reboler Dlschg D 0.30 -0.32 0.36 -9 3 13 
Separator Disc:hg D 0.95 -1.00 -0.07 -1 1 17 
Pump Inlet E 4.13 5.79 1.05 29 10 ~ 
Reboiler Dlschg E 5.56 8.17 1.61 132 26 285 
Separator Dischg E 12.64 9.12 2.58 64 54 70 
Pump lmet T -3.57 0.89 2.39 60 -20 97 
Reboiler DlsChg T -1.05 0.00 1.15 85 -9 10 

r Discha T -1.26 -U1 -0.72 38 Q 6 

NcMs R.Nulta _,. at the c.llmrd Ncti elbow lilted neaniat the name llllled. 
Forces & mamenllS are In the SAP2000 frame local coadlnate S)'PMTI. 
The uur-apecllled local Q'S1llm 10rebMI ll8\l9 lhe 2..ia pointing i., the center d lhe elbow run. 
M2 la c-.t-of1)1ane bending. M3 -~ bending. POlllive p Is lenSlan. 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E,Q. Wtl!ll[ 
DATE:~ 

SUBJECT: Pf ILP Coupled Slructunll Anatysja for Eyalyatjon of Nozzle Loads 

RGM n Pre-RGM Nozzle Loads 

Kip 
Load p 

Inlet D -0.05 
Disd1g D 3.37 
Inlet D 0.14 
Olschg D -0.62 
Inlet D 0.21 
Dilchg D 4.85 
Inlet E 4.53 
Disd1g E 2.68 
Inlet E 19.04 

0~ E 9.60 
Inlet E 11.03 
Olschg E 5.22 
Inlet T -2.01 
Dllchg T 0.21 

ReboHer Inlet T 275 
Diachg T -0.96 

Separak>r ~nlet T -0.81 
Dlsch0 T ·_1_.14 

245~04B-F00019 Rev 4 (1/17/2006) 

24$90-GIM8-FOOOl2 Rev 2 

RGM-Case8d 
Kip ~Kip 

V T 
0.66 2 
0.15 6 
4.86 -2 

10.58 20 
1.10 -74 

0.32 -1 

8.79 80 

15.75 316 
5.66 157 

32.45 2074 
12.47 206 
24.13 102 

3.60 103 
2.75 -6 

025 6 
1.97 103 
1.75 35 
1.28 20 

CCN 122111 

Pre-RGM - Case 8h 
In-Kip Kip l(Jp In-Kip lrH<lp 

M p V T II 
50 -0.05 0.66 2 50 
31 3.37 0.15 6 31 
38 0.14 4.86 -2 39 

248 -0.62 10.58 . 20 248 
18 0.21 1.10 .74 18 
16 4.85 0.32 ·1 16 

172 4.06 7.87 71 152 
432 2.35 14.16 288 388 
117 17.13 5.05 142 102 
558 7.80 21.cYl 1725 455 
523 9.90 10.48 172 437 
629 4.53 21.32 105 729 
87 -201 3.60 103 W'T 
83 021 2.75 -6 83 
15 2.75 0.25 6 15 
13 -0.96 1.97 103 13 
70 -0.81 1.75 35 70 
74 -1.14 1.28 20 74 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Varuum Evaporator System 

BY: E.Q, Welner 
DATE:~ 

SUBJECT: PT JlP Coupled Structural Analysis foe Evaluation of Nozzle loads 

Drift Nozzle Loads (Cue 8d) 

Kip Kip 

Load p V 

Inlet E 4.53 8.79 
Dilchg E 2.68 15.75 

Inlet E 19.04 5.66 
Ollchg E 9.80 32.45 
Inlet E 11.03 12.47 

OIIChg E 5.22 24.13 
Inlet Dr 0.40 1.06 
Dilchg Dr -0.13 0.85 
Inlet Or -0.85 0.15 
OilChg Or 0.16 0.24 

Inlet Dr -0.01 0.30 
Dr 0.12 4.94 

Fnme Bue Reacdom 

Kip 

a ... Loe Load FX 
Pump Frame Bottom E 3 

Bottom E 25 
ralDrFrame Boltom E 133 

Pump Frame Bollom Dr 0 

RabollerFranw Bottom Or -1 
Separa1l0r Frame Bottom Or -10 
Separator Frame Top Or 9 
PumpFnrme Bottom E 4 
RebolerFrame BotlDm E 24 

SeparaflDr Frame Bollom E 61 

raklrFrame T E 32 

Noles: ca.. Ilg ill CaN 8d with IGp ~ 19111CMC1 from eeparallor. 
Frame bale. 00t•aw.ect ID 11rig1e Joint far nsactlons. 
COrnp0na1ts .. glabel. 

24590-G04B-F00019 Rev 4 (1/17/2006) 

24S90-G04B-FOOOl 2 Rev 2 CCN 122811 

Kip 
FY 

6 

38 
153 

0 
0 

-23 
24 
7 

36 

100 

47 

In-Kip In-Kip 

T II 
80 172 

316 432 
157 117 

2074 558· 
206 523 
102 829 
-23 10 

-8 24 
-8 3 

-15 e 
10 30 

-19 251 

Kip top.ft Kip-ft Kip-ft 
FZ MX IIY MZ 

8 61 57 12 
23 280 141 125 
87 4220 3841 80 
-1 2 -2 2 
0 1 -2 -1 
0 1236 -475 .3 
0 0 0 -1 
8 66 56 12 

21 261 142 115 

65 2007 1011 47 
1 0 1 41 
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Draft C lo SH ET 24590-PTF-3PS-MEW-T0001 , Rev. 2 
CAL ULA T N E Forced Circulation Vacuum Evaporator System 

BY: E,O. Weiner 
DATE!~ 

SUBJECT: PT np Coupfed SlrUctyral Analysis for Evaluation of Nozzle Loads 

Nozzle Displaceme• ts 

In In In 
c.. LOCllllon Load U1 U2 U3 

ICaseBa Pump Inlet D 0.0006 0.0000 -0.0011 
Olschg D 0.0010 0.0000 -0.0011 

Reboller lnet D 0.0000 -0.0089 -0.0126 
Dl8Chg D 0.0000 -0.0090 -0.0128 

Separator Inlet 0 0.0000 0.0000 -0.0297 
Dlechg 0 0.0000 0.0000 -0.0297 

Pump Inlet E 0.0178 0.0217 0.0006 
Dlschg E 0.0093 0.0215 0.0005 

Reboller Inlet E 0.0420 0.0245 0.0072 
Dtschg E 0.0420 0.0250 o.oon 

Separator Inlet E D.0710 0.1839 0.0178 
Dllct1g E 0.0751 0.1879 0.0167 

Pump Inlet T 0.0008 0.0252 0.0402 
[Machg T 0.0007 0.0000 0.0238 

Rebotler Inlet T -0..0296 -0.0036 -0.0020 
Dl&ehg T 0.0296 -0.0036 -0.0020 

Separator Inlet T 0.0221 0.0001 0.0714 
Oischa T 0.0000 0.0000 0.0506 

Case8b Pump Inlet D 0.0013 -0.0090 . 0.0007 
Dischg 0 0.0016 -0.0083 -0.001• 

Reboller Inlet D -0.0031 -0.0106 -0.0136 
Dtschg D -0.0031 -0.0122 -0.0212 

Sepa,alor Inlet D -0.0002 0.0002 -0.0313 
Olschg D -0.0002 0.0001 -0.0313 

Pa.mp Inlet E 0.201• 0.4905 0.0169 
Oiachg E 0.1085 0.4751 0.0028 

Reboller Inlet E 0.0593 0.0769 0.0127 
Dlachg E 0.0592 0.0418 0.0135 

Separn>r Inlet E 0.0759 o.1sn 0.0175 
Oischg E 0.0806 0.1557 0.0159 

Pump Inlet T -0.1541 -0.0214 0.0380 
Dischg T ·D.1404 -0.0467 0.0226 

Reboiler Jnlet T -0.0355 -0.0109 -0.0026 
Olschg T 0.0252 -0.0098 -0.0043 

Separator Inlet T 0.0227 0.0113 0.0713 
Discho T -0.0003 0.0112 0.0499 

Noles 

deg 

R1 
· 0.0000 

0.0000 
-0.0018 
-0.0018 
0.0000 
0.0000 
0.0005 
0.0005 
0.0020 
0.0020 
0.0229 
0.0229 
0.0000 
0.0000 
0.0038 
0.0038 
0.0000 
0.0000 

0.0041 
0.0018 

-0.0021 
-0.0021 
-0.0001 
-0.0001 

0.0249 

0.0379 
0.0057 
0.0059 
0.0204 
0.0201 

-0.0029 
0.0014 

0.0041 
0.0049 

0.0015 
0.0014 

1. Displacement ~ts ant gklbal: 1 = East 2 • North 3:: Up 

deg 
R2 

-0.0012 

-0.0012 
0.0001 
0.0001 
0.0000 
0.0000 
0.0034 
0.0034 
0.0071 
0.0071 
0.0120 
0.0120 

-0.0001 
-0.0001 
0.0000 
D.0000 
0.0000 

0.0000 

-0.0005 
0.0001 
0.0046 
0.0060 
0.0000 
0.0000 
0.0244 
0.0413 
0.0129 
0.0138 
0.0128 

0.0128 
0.00•6 

-0.0026 
0.0011 

0.0012 
0.0001 

0.0001 

2. Cale 8a aelsrnle ~•oemeub are frcm lhe r.melvessel model analySis. Seismic anchor 
movwnents weni Input 110 the piping model as zwo. 

deg 

R3 
0.0000 
0.0000 

-0.0001 
-0.0001 
0.0000 
0.0000 
0.0238 
0.0238 
0.0015 
0.0015 
0.0003 
0.0003 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0004 
0.0003 

-0.0011 
-0.0011 
0.0002 
0.0002 

0.2407 
0.2•25 
0.0572 
0.0527 
0.0092 
0.0087 
0.0190 

0.0215 
0.0013 

0.0006 
0.0013 
0.0012 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001 , Rev. 2 
Fort:ed Circulation Vacuum Evaporator System 

BY: j;.Q, Wginer 
DATE:~ 

SUBJECT: PT UP Coupled Structural Analysif for Eyaluatlon of Nozzlo Loads 

Nozzle Displacements 

In In in deg deg deg 

Location Load U1 U2 U3 R1 R2 R3 

8c Pump Inlet D 0.0018 -0.0087 0.0007 0.0042 -0.0004 o.oooe 
Dlschg D 0.0021 -0.0079 -0.0015 0.0018 0.0003 0.0005 

Rebollar Inlet D -0.0036 -0.0105 -0.0129 -0.0021 0.0054 -0.0011 

Oisch!J D -0.0035 -0.0120 -0.0215 -0.0020 0.0066 -0.0011 
Separabr Inlet D -0.0004 0.0002 -0.0314 -0.0001 0.0001 0.0001 

Dl8chg o· -0.0005 0.0001 -0.0313 -0.0001 0.0001 0.0001 
Pump Inlet E 0.2S83 2.0886 0.0180 0.0222 0.0459 0.5582 

Diachg E 0.2316 2.0788 0.0049 0.0261 0.0807 0.8103 
Reboiler Inlet E 0.0778 0.0748 0.0198 0.0074 0.0210 0.0588 

Dl9chg E 0.0771 0.0679 0.0189 0.0130 0.0213 0.0547 
Separa10r Inlet E 0.0842 0.1997 0.0198 0.0210 0.0138 OJ>028 

Dlachg 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 

Diachg T -0.1346 -0.1293 0.0227 -0.0009 0.0000 0.0379 
Reboller Inlet T -0.0329 -0.0075 -0.0023 0.0038 0.0004 0.0013 

~ 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 

Dlact-G T -0.0011 0.0049 0.0502 0.0006 0.0002 D-0002 
8d Pump Inlet 0 0.0020 -0.0006 0.0006 0.0041 -0.0006 -0.0013 

Diachg D 0.0014 0.0001 -0.0015 0.0017 0.0001 -0.0016 
Reboller Inlet 0 -0.0037 -0.0102 -0.0128 -0.0021 0.0054 -0.0013 
~ 0 -0.()()37 -0.0120 -0.0215 -0.0020 0.0067 -0.0012 

Separa10r Inlet D -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001 
Dlac:hg D -0.0005 0.0001 -0.0313 -0.0001 0.0001 0.0001 

Pump Inlet E 0.1957 0.0551 0.0057 0.0070 0.0227 0.1026 
Dlsc:hg E 0.1292 0..0555 0.0028 0.0057 0.0411 0.0820 

Rebeller Inlet E 0.0534 0.0302 0.0088 0.0067 0.0133 0.0306 
Dlac:hg E 0.0532 0.0600 0.0168 0.0116 0.01•1 0.0324 

Separalor lriet E 0.0751 0.1859 0.0174 0.0206 0.0127 0.0020 
Diact,g 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 
Dlschp T -0.1470 -0.0083 0.0224 -0.0030 -0.D045 -0.0023 

ReboDer Inlet T -0.0381 -0.0044 -0.0013 0.0038 0.0016 -0.0015 I : 

Oischg T 0.0248 -0.0086 ·(l.0036 0.0041 0.0016 -0.0016 
Separator Inlet T 0.0221 0.0056 0.0717 0.0007 0.0001 0.0001 

Dlscha T -0.0009 0.0058 0.0503 0.0007 0.0001 0.0000 
Noles 

1. Displacement oomponents .,. global: 1 •Emt 2•North 3:Up 

24590-G048-F00019 Rev 4 (1/17/2006} 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E.O, Welner 
DATE:6/1Ml6 

SUBJECT: PT Il,P Coup!ed Structural AnaJyals roe Evaluation of Ngzzfe Loads 

Nozzle Displacements 

in in In 

c... Location Load U1 U2 U3 

~Be Pump Inlet D 0.0006 0.0000 -0.0011 

Dtschg D 0.0010 0.0000 -0.0011 

Reboller Inlet D 0.0000 -0.0089 -0.0126 

Dilchg 0 0.0000 -0.0090 -0.0128 

Separator Inlet D 0.0000 0.0000 -0.0297 

Dilchg D 0.0000 0.0000 -0.0297 

Pmnp Inlet E 0.0178 0.0217 0.0008 
Dlechg E 0.0093 0.0215 0.0005 

Reboller Inlet E 0.0420 0.02-45 0.0072 
Diechg E 0.0420 0.0250 0.0072 

Sepa aor Inlet E 0.0710 0.183U 0.0178 

Oiac:hg E 0.0751 - 0.1879 D.0167 

Pump Inlet T 0.0008 0.0252 0.0402 

Dl1IChg T 0.0007 0.0000 0.0238 

Reboiler Inlet T -0.0296 -0.0036 -0.0020 
OIIChg T 0.0298 -0.0036 -0.0020 

Separator Inlet T 0.0221 0.0001 0.0714 

Discha T 0.0000 0.0000 0.0506 

C...8f PIMnp Inlet 0 0.0024 -0.0008 -0.0013 
Dischg D 0.0021 -0.0008 -0.0016 

Rebeller Inlet D -0.0023 -0.0093 -0.0122 
Dischg D -0.0023 -0.0106 -o.01n 

Separalor Inlet 0 -0.0003 0.0001 -0.0314 
Oilchg D -0.0003 0.0000 -0.0314 

Pump Inlet E 0.14n 0.0420 0.0044 

Oiachg E 0.1075 0.0427 0.0025 

Reboler Inlet E 0.0459 0.0247 0.0066 

Di•chg E 0.0458 0.0393 0.0111 

Separator Inlet E 0.0745 0.1808 0.0171 

Oisdlg E 0.0791 0.1831 0.0158 
Pump Inlet T -0.1479 0.0187 0.0363 

Dischg T -0.1470 -0.0083 0.0224 

Reboller Inlet T -0.0361 -0.0044 -0.0013 
Dischg T 0.0246 -0.0066 -0.0036 

Separak>r Inlet T 0.0221 0.0056 0.0717 

Diacha T -0.0009 0.0058 0.0503 

Nollls 

deg deg deg 
R1 R2 R3 

0.0000 -0.0012 0.0000 
0.0000 -0.0012 0.0000 

-0.0018 0.0001 -0.0001 

-0.0018 0.0001 -0.0001 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 
0.0005 0.0034 0.0238 
0.0005 0.0034 0.0238 
0.0020 0.0071 0.0015 

0.0020 0.0071 0.0015 
0.0229 0.0120 0.0003 
0.0229 0.0120 0.0003 
0.0000 -0.0001 0.0000 
0.0000 -0.0001 0.0000 
0.0038 0.0000 0.0000 
0.0038 0.0000 0.0000 
0.0000 0.0000 0.0000 · 

0.0000 0.0000 0.0000 
0.0007 -0.0009 -0.0009 
0.0000 -0.0002 -0.0013 
-0.0019 0.0035 -0.0009 
-0.0018 0.0042 -0.0009 
-0.0001 0.0001 0.0001 
-0.0001 0.0001 0.0001 
O.OCM5 0.0197 0.0840 
0.0043 0.0346 0.0524 
0.0045 0.0089 0.0181 
0.0074 0.0093 0.0191 
0.0204 0.0126 0.001-4 
0.0202 0.0126 0.0013 

-0.()055 0.0033 -0.0031 

-0.0030 -0.0045 -0.0023 
OJJ038 0.0016 -0.0015 
0.0041 0.0016 -0.0016 
0.0007 0.0001 0.0001 
0.0007 0.0001 0.0000 

1. Displacement COIi ~19111s are global: 1 :: East 2 • Nor1ll 3 • Up 
2. Cale a. INlmic diaplac8rnents are from the hmetveseel analyllis. Sel8nic anchor mowments 

ware Input 110 !he p1p111g model • zen>. 
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Draft CALCULATION SHEET 24590-PTF-3P5-MEW-T0001, Rev. 2 
Forced Clrculalion Vacuum Evaporator System 

BY: E,Q, Wllom: 
OAlE:§llM!§ 

SUBJECT; PI TLP Coupled Structyraf Analyajs br Evaluation of Nozzle Loads 

Nozzle Dilplacements 

In In In deg deg deg 

ca.. Location Load U1 U2 U3 R1 R2 R3 

8i Pump Inlet D 0.0020 -0.0006 0.0006 0.0041 -0.0008 -0.0012 

Dlschg D 0.0014 0.0001 -0.0015 0.0017 0.0001 -0.0016 

Rebollar Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0054 -0.0012 

Diad13 D -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.()012 

Separator Inlet D -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001 
Dlschg D -0.0005 0.0002 -0.0313 -0.0001 0.0001 0.0001 

Pump Inlet E 0.1957 0.0556 0.0052 0.0056 D.0228 0.1032 
[)ilchg E 0.1288 0.0561 0.0028 o.ooso 0.0411 0.0824 

Rebollar Inlet E O.o525 0.0304 0.0090 0.0042 0.0107 O.oo64 
Oillchg E 0.0523 0.0295 0.0114 0.0043 0.0113 0.00S2 

Separator Inlet E 0.07G 0.1902 0.0178 0.0206 0.0127 o.oooa 
Dischg E 0.0796 0.1927 0.0164 0.0205 0.0126 o.oooe 

Pwnp Inlet T -0.1478 0.0187 0.0363 -0.0055 0.0033 -0.0030 
Dlachg T -0.1469 -0.0083 0.0224 -0.0030 -0.0045 -OJJ022 

Reboller Inlet T -0.0380 -0.0043 -0.0013 0.0037 0.0014 -0.0011 
Dilchg T 0.0247 -0.0059 -0.0034 0.0039 0.0015 -0.0011 

Separator Inlet T 0.D221 0.()()58 0.0717 0.0007 0.0001 0.0001 
T -0.0009 0.0060 0.0503 0.0007 0.0001 0.0001 

8i Pu1lp Inlet D 0.0015 -0.0005 0.0006 0.0040 -0.0008 -0.0009 
Oiachg 0 0.0012 0.0001 -0.0015 0.0018 0.0000 -0.0013 

Reboier Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0056 -0.0013 
Dischg 0 -0.0037 -0.0120 -0.0215 -0.0020 0.0067 -0.0012 

Separalor Inlet 0 -0.0004 0.0003 -0.0314 -0.0001 0.0001 0.0001 
DIIChg 0 -0.0005 0.0002 -0.0313 -0.0001 0.0001 0.0001 

Pm,p Inlet E 0.0582 0.0437 0.0036 0.0057 0.0056 0.0698 
Oischg E 0.0257 0.0452 0.0012 0.0058 0.0111 0.0541 

Raboller Inlet E 0.0391 0.0301 0.0076 0.0043 0.0086 0.0049 
Olschg E 0.0382 0.0301 0.0103 0.0043 0.0094 0.0048 

Separator Inlet E 0.0752 0.1824 0.0176 0.0207 0.0127 0.0007 
Oischg 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 

Reboier Inlet T -0.0128 -0.0050 -0.0069 0.0036 -0.0054 -0.0003 
Oischg 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 
T -O.D004 0.()071 0.0504 0.0008 -0.0001 -0.0002 

Notas 
1. Dilplamment ~-.... ,. uJobal: 1=Eat 2• Nor1h 3 .. Up 
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Draft 
L EET 24590-PTF-3PS-MEW-T0001, Rev. 2 

CALCU ATION SH Forced Circulation Vacuum Evaporator System 

BY: E.Q. Weintr 
DATE~ 

SUBJECT: PT UP Coup!ed Structural Anatysis for Evaluation of Nozzii Loads 

Nozzle Displacements 

in In In deg deg deg ,. Location Load U1 U2 U3 R1 R2 R3 

Bk Pump Inlet D 0.0020 -0.0003 0.0006 0.0041 -0.0005 -0.0008 

~ D 0.0016 0.0004 -0.0015 0.0017 0.0001 -0.0013 

Reboller Inlet D -0.0036 -0.0102 -0.0128 -0.0021 0.0054 
Diachg D -0.0036 -0.0120 -0.0215 -0.0020 0.0066 

Separator Inlet D -0.0004 0.0010 -0.0314 0.0000 0.0001 
Olachg D -0.0005 0.0010 -0.0313 D.0001 0.0001 

Pump Inlet E 0.2337 0.0!501 0.0067 0.0068 0.0289 
Dlschg E 0.1620 0.0504 0.0036 0.0053 0.0518 

Reboller Inlet E 0.()855 0.D311 0.0104 0.0042 0.0126 0 
Oiachg E 0.0652 0.0294 0.0121 0.0043 0.0131 0.0068 

Sepend0r Inlet E 0.07-47 0.1391 0.0174 0.0205 0.0126 0.0010 
Dlachg E 0.0794 0.1394 0.0161 0.0204 0.0126 0.0010 

~ Inlet T -0.1570 0.0335 0.0373 -0.0039 0.0042 0.0189 
Dlechg T -0.1-4-42 0.0088 0.0225 -0.0018 -0.0033 0.014'4 

Reboiler Inlet T -0.0353 -0.0030 -0.0013 0.0036, 0.0013 -0.0020 
Olachg 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 
Ollchg T -0.0013 0.0370 0.0512 0.0067 0.0001 0.0000 •· 

8l Pump Inlet D 0.0014 -0.0003 · 0.0006 0.0041 - · -0.0006 -0.0006 
Dlschg D 0.0012 0.0()(),i -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 

Separa1or Inlet D -0.0004 0.0010 -0.0314 0.0000 0.0001 0.0001 
Diachg 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 
Dilct1g E 0.0287 0.0472 0.0012 0.0068 0.013'4 0.0670 

Reboilar Inlet E 0.0389 0.0312. 0.0081 0.0043 0.0089 0.0058 
Dischg E 0.0390 O.o304 0.0104 0.0044 0.0097 0.0057 

Separator Inlet E 0.0752 0.1506 0.0173 0.0207 0.0128 0.0006 
Dlschg E 0.0799 0.1516 D.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 
Oischg T 0.0481 -0.0054 0.0007 0.0038 -0.0051 -0.0011 

Sepam)r Inlet T 0.0222 0.0358 0.0727 0.0070 -0.0001 -0.0003 
T -0.0008 0.0396 0.0512 0.0072 -0.0001 -0.0003 

Nollls 
1. Oilpacanent CDtl~)OOlflUI 1119 global: 1 :a East 2 = North 3• Up 

2459~G04B-F00019 Rev 4 (1/17/2006) 

2C590-004B-POOOl2 Rev 2 CCN 122811 

Page V-113 
Ref: 2459~WTP-3DP-G04B-00049 

Ref: 24590-WTP-3DP-G04B-OOOJ7 



Draft CALCULATION SHEET 24590-PTF-3Ps-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: l;,Q, Weiner 
DATE~ 

SUBJECT: PT JlP Coypl,d structural Anatysls for EvahJatlon of Nozzle Lpada 

Nozzle Dlaplacementl 

In In in deg deg deg 

Location Load U1 U2 U3 R1 R2 R3 

8o Poolp Inlet D 0.0063 -0.0005 0.0006 0.0041 -0.0006 -0.0003 

Dlac~ D 0.0083 0.0002 -0.0016 0.0016 0.0001 -0.0008 
Reboller Inlet D 0.0005 -0.DOM -0.0153 -0.0020 -0.0020 -0.0005 

~ 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 

D~ 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 

Dltchg E 0.1288 0.0581 0.0028 0.0050 0.0411 0.0824 

Reboiler Inlet E 0.0525 0.0304 0.0090 0.0042 0.0107 0.00&4 

. Dllchg E 0.0523 0.0285 0.0114 0.0043 0.0113 0.0082 
Separator Inlet E 0.07-49 0.1902 0.0176 0.0206 0.0127 0.0008 

Dllchg E 0.0796 0.1927 0.0184 0.0205 0.0126 0.0008 

Pump Inlet T -0.1110 0.0142 0.0378 -0.0069 0.0041 -0.0022 

Dilctlg T -0.1106 -0.0070 0.0287 -O.D036 -O.D028 -0.0018 

Reboller Inlet T -0.0275 -0.0042 0.0055 0.0037 0.0015 -0.0009 

Dlachg T 0.0188 -0.0055 0.0033 0.0039 0.0015 -0.0009 

Separalor Inlet T 0.0165 0.0043 0.0959 0.0006 0.0002 0.0000 

T -0.0011 0.0045 0.0797 0.0008 0.0002 0.0000 
8r Pump Inlet 0 0.0018 -0.0006 0.0006 0.0040 -0.0008 -0.0013 

Dlsc:hg D 0.0012 0.0001 -0.0015 0.0016 0.0000 -0.0016 

Reboller Inlet D -0.0037 -0.0102 -0.0128 -0.0021 0.0055 -0.0012 

~ 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 
Dlechg 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 
Diachg E 0.0380 0.050t · 0.0008 0.0048 0.01C)S 0.0701 

Reboiler Inlet E 0.0390 0.0308 0 .0070 0..0043 0.0081 O.OOS5 
Di8chg E 0.0390 0.0304 0.0103 0.0044 0.0089 0.0053 

Separa1Dr Inlet E 0.0752 0.1922 0.01n 0.0207 0.0127 0.0006 
Dlschg 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 
Dillchg T -0.0743 -0.0061 0.0305 -0.0034 0.0100 0.0038 

Rebollar Inlet T -0.0184 -0.0044 0.0033 0.0036 -0.0011 -0.0006 
Dlschg 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 
Disc T -0.0010 0.0049 0.0797 0.0006 0.0001 -0.0001 

Noees 
1. Dilpacement tu11iponenls IAI global: 1 = East 2=Norll 3•Up 
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Draft CALCULATION SHEET 24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

BY: E,Q, Wlkl~ 
DATE:§11D 

SUBJECT: PI ILP Couoftd Structuraj Analysis for Evaluation of Nozzfl Loads 

Nozzle Displacements 

In in In deg deg deg 

Location Load U1 U2 U3 R1 R2 R3 

fie Pump Inlet D 0.0036 -0.0005 0.0004 0.0040 -0.0011 -0.0008 
Dischg 0 0.0037 0.0001 -0.0016 0.0016 -0.0009 -0.0012 

Reboller Inlet D -0~0002 -0.0094 -0.0152 -0.0020 -0.0018 -0.0005 
Disc:hg D -0.0002 -0.0101 -0.0126 -0.0020 -0.0018 -0.0005 

Separalor 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 

Pl.mp Inlet E 0.0737 0.0467 0.0030 0.0048 0.0055 0.0814 
Dlschg E 0.0353 0.D475 0.0008 0.0047 0.0100 0.0651 

Reboller Inlet E 0.0372 0.0306 0.0088 0.0043 0.0078 0.0062 

~ E 0.0372 0.0304 0.0102 0.0043 0.0087 0.0051 
Separalor Inlet E 0;0728 0.1921 0.0176 0.0207 0.0124 0.0006 

Oiachg E o.om 0.1047 0.0164 0.0206 0.0124 0.0006 
Pump Inlet T -0.0742 0.0150 0.0398 -0.0065 0.0104 0.0051 

Dlachg T -0.0743 -0.0061 0.0305 -0.0034 0.0100 0.0038 
Reboller Inlet T -0.01&4 .(J.0044 0.0033 0.0036 -0.0011 . -0.0006 

Dia~ T 0.0278 -0.0053 0.0049 0.0039 -0.0010 -0.0006 
Separator Inlet T 0.0186 0.0047 0.0960 O.D006 0.0001 -0.0001 

T -0.0010 0.0049 0.0797 0.0006 0.0001 -0.0001 
Noaa 

1. Dlspta(anent components ae global: 1 "'East 2 • North 3 = Up 
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Draft 
24590-PTF-3Ps-MEW-T0001, Rev. 2 

CALCULATION SHEET Forced Circulation Vacuum Evaporator System 

BY: e,o. Welner 
DATE~ 

SUBJECT: PT TLP Coupled Stryctural An11Y111 for Evauation of Nozzle Loads 

Modal Partidpation 

Mode Hzl ..... Pattlclnallan I 
Cue Num Frea I X y z I Feature 
Cue8a 1 6.2 0.10 0.09 

2 6.8 0.07 0.28 
3 13 .• 0.01 0.28 
5 20.0 0.00 0.00 
6 20.7 0 .11 0.01 

14 47.4' 0.00 0.00 
17 63.8 0.22 0.01 
19 85.7 0.00 0.00 
23 181.5 0.00 0.02 
24 183.3 0.12 0.00 

Total O.B3 0.91 

K:aae8d 1 3.8 0.00 0.12 
3 7.2 0.01 0.55 
4 7.5 0.14 0.02 
5 9.9 0.50 0.00 
8 12.7 0.01 0.19 

12 18.2 0.00 0.00 
17 28.5 0.00 0.01 
24 71 .0 0.01 · - 0.00 

Total 0.95 0.97 
~Be 1 3.9 0.00 0.41 

2 5.9 0.16 0.00 
3 13,4 0 .01 . 0.28 

4 13.6 0.10 0.00 
7 20.6 0.11 0.01 

13 38.9 0.11 0.00 
18 57.2 0.12 0.00 
19 62.S 0.1-4 0.00 
21 93.2 0.()0 0.00 
23 105.6 0.00 0.00 

Total 0.89 0.91 
CaaeBg 1 3.9 0.00 0.13 

2 5.6 0.00 0.50 
4 6.7 0.53 0.00 

11 18.3 0 .00 0.00 
17 31 .7 0.22 0.00 
19 3-4.3 o:oo 0.19 
24 79.2 0.00 0.00 

Total 0.93 0.93 

Noles: Maciel ahaWn tor participalon > 10%. 
Total pattk:lpallon Includes modes not shown. 

24590-G04B-F00019 Rev 4 (1/17/2006) 

24590-G04S.FOOOl2 Rev 2 CCN 122811 

0.01 Reboller Dlachg EW & NS 
0.01 Separator Inlet NS 
0.00 Pump Inlet NS 
0.12 8eparatcr Inlet Vert 
0.01 Pump Inlet EW 
0.11 
0.01 
0.15 
0.13 
0.00 
0.86 
0.00 Rebollar Dischg NS 
0.00 SeparalorNS 
0.00 Pt,mpEW 
0.00 SepwatorEW 
0.01 RebollerNS 
0.39 Sepandor Vert 
0.13 Reboiler Vert 
0.11 Pump Vert 
D.92 
0.00 Reboiler DJachg NS 
0.02 Reboller Oischg EW 
0.00 Pump Inlet NS 
0.00 Separator Inlet EW 
0.01 Pimp Inlet EW 
0.01 Rebollar Inlet EW 
0.02 
0.06 
0.11 
0 .1• 
0.86 
0.00 ReboNer Dlachg NS 
0.00 Separator NS 
0.00 Separator EW 
0.38 Sepa,ator Vert 
0.00 RebollerEW 
0.00 RebollerNS 
0.28 
0.89 
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Draft CALCULATION SHEET 2~90-f>:F-3PS-MEW-T0001, Rev. 2 
Forced Circulation Varuum Evaporator System 

BY: E,O. Weiner 
DATE:§l!Ml§ 

SUBJECT: PT TLP COypfed Structural Analysja"t>r Eyaluation of Nozzle Leads 

Modal Parddpatloa 

Mode Mau Partlcl 
Num F X y 

Caee Bi 2 7.2 0.01 0.59 
3 7.5 0.14 0.02 
4 9.9 0.50 0.00 
7 12.7 0.01 0.21 

12 18.4 0.00 0.00 
17 28.8 0.00 0.00 

Total 0.95 0.95 
Case 8j 2 7.2 0.00 0.81 

4 9.9 0.50 0.00 
5 11.5 0.21 0.01 
7 12.8 0.00 0.19 

12 18.4 0.00 0.00 
17 28.7 0.00 0.00 

Toial 0.95 0.96 

Noles: Modes lhoM'I fur ~llon > 10%. 
Tomi part1c1pi11an lncludN model not ahown. 

245~04B-F00019 Rev 4 (1/17/2006) 
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z 
0.00 
0.00 
0.00 
0.01 
0;48 
0.18 
0.91 
0.00 
0.00 
0.00 
0.02 
0.47 
0.11 
0.91 

FNIUn 
Separak>rNS 
PumpEW 
Separalor EW 
RabollerNS 
Sepaat>rVert 
RebolerVert 

Separator NS 
Saparatx' EW 
ReboilerEW 
ReboilerNS 
Separa1or Vert 
Reboller Vert 
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Draft 
BY: E,O, Weiner 
DATE:6/15/06 

CALCULATION SHEET 

SUBJECT: PI TLP Coupled Structural Analysis for Evaluation of Nozzle Loads 
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ATTACHMENT #3 

FEP & TLP Separator Recirculation Isometrics 
And Mid Roller Details 
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ISO-PZ00218025 
A1TACHMENT#3 pg.4 
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ATTACHMENT#3 pg.:3 
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ATTACHMEtfr#3 pg. 6 

(S0-PZ00220000 
A1TACHMENT#3 pg. S 

FEP-RBLR--00001A 

FEP (AREA 28) 
PROCeSS LOOP 

INFORMATION ISO 
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ATTACHMEN1'#3 pg.12 
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FEP-RBLR-00001 B 

FEP (AREA 27) 
PROCESS LOOP 
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24" Mid Roller Assembly. 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

25.000 

Four Vertical Springs 

Two Horizontal Springs 

~-!f---20.500---i . 
"""""" ...... e: 

Note .' \).,e /'l:J ~II• r ,.._ ... l,ly _,,,,..,..~ ce"'~.,,,.., f..ro .,,v ~,.- a.I/ j\-1;J k,/1•~ 11:,,.-1,/,·• s 
Vtt't-t'( ,::. . .,..., •.•• d ,· .. (o.-~11f.,'O., ,·=, cvc,·/111.Ji.e:. 
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24" Mid Rol ~r Assembly. 

I I --------------------'-I.,.__.,... ________ _,_ .--_-__ -_-__ ~,.,_ ______ -_-__ -_-_-__ -_-_ ~-
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Vertical Spring: 
•Spring Rate: 1310 Jbs/in 

Vertical Springs 
Horizontal Springs 
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•Preload: Four springs are compressed approximately 0.150" during installed cold condition. (Springs are in parallel) 
Horizontal Spring {North-Sooth): 
•Spring Rate: 76 lbs/in 
•Preload: 0.000" preload during the installed cold condition. (One spring acting in north direction, one acting spring in south direction) 
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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 = E'dSt/W est - Vessel 0° 
defined 'dS 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-T0001. 
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FEP-SEP-00001A SC-I ' TA6J...t; ! CCN 124031 

Note: 
'111\J = vertical head noizzte - values are x = North/South, y • vertical, z = EasWlest (global c:oordinates}, Venel OD 
defined as North 
.. H = horimntat sheb nazzle - values are per axes shown in 24590-WTP-3Ps-MVOO-T0001 Rev 2. Appendix A 
(local coordlnatea) 

Nozzle Nozzle Orientation Dealan Loads IForce In Iba. Moment In ft:-lb) 
Number Slnffn) IV'",,.,..) LoadCaae Fx fiy FZ MX 11V la: 

N01~ 
Weiaht 15 20 15 20 20 20 

1 H Selamlc 30 : 20 30 37 56 55 
Thermal 10 10 10 10 20 20 
Welaht 15 20 15 20 20 20 

N02Jf- 1 H Seismic 30 20 30 37 55 55 
Thermal 10 10 21 10 39 20 
weiaht 15 20 15 20 20 20 

N03• 1 H Seilmlc 30 20 30 37 55 55 
Them1al 10 10 10 10 20 20 
Weiattt BY Vendor BYVendor BvVandor AvVtn:klr "BvVendar IBY\#Mdor 

N04 30 H Seismic BY Vendor BvVendor BY Vendor RvVtn:lar BYVen:tor BvVendor 
Thermal By Vendor Bv\lendor ByV.ndOr ByVendc:ir "ByVendat ByVendar 
WMlht 50 60 50 75 75 75 

NOS 2 H Seillmic 106 70 106 158 237 237 
Therrrml 30 38 40 88 80 80 
Wmnt 15 20 15 20 20 20 

N07 1 H Sellmlc 30 20 30 37 55 55 
Thermal 10 12 10 - 10 20 32 

NOS_. 
weilmt 15 20 15 20 20 20 

1 H Seismic 30 20 30 37 55 55 
Themal 10 10 10 10 20 20 
vveiaht 15 20 15 20 20 20 

N09~ 1 H Seismic 30 20 30 37 55 55 
Thermal 10 10 10 1D 20 20 
Wataht Later Later Later Later Later la18r 

N101 24 V Seilmlc Later Later Later Later Later Lnr 
Thermal Later Later Latar Later Later Lltlr 
Welaht Later Later Later Later Later LI• 

N11 1 24 H Seismic Laler Later L.atar Later Later Later 
Thermal Later Later Later Later 1..atar La1lllr 
Welaht 90 242 90 257 161 398 

N13 4 H Seismic 826 712 626 2220 3330 3330 
Thennal 80 70 110 ZTO 540 540 
WM"Jnt 50 64 60 75 75 188 

N14 2 H Seismic 106 189 106 158 237 593 
Thermal 86 33 46 94 154 80 
Weloht 50 60 50 75 75 88 

N17 2 H Seismic 106 106 106 158 237 254 
Thermal 159 30 67 40 236 80 
Weiaht 15 20 15 20 20 20 

N19 1 H Seismic 33 29 55 37 55 55 
Thermal 16 13 25 10 20 20 

1. Values to be provided later upon completion of piping analysis. 
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FEP-SEP-00001 A SC-I · 

Note: 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

TAe>l-t 1 ( CoNT. J CCN124031 

-v = vertical head nozzle - values are x = North/South, y • vertical, z = East/West (global coordinates), Vessel rf 
defined as North 
"H a horimntal shell nozzle -values are per axes shown In 24590-WTP-3PS-MVOO-T0001 Rev 2, Appencix A 
(local coordbiatu) 

NCllrzll Nozzle Orientation Dnlan Loada (Force In Iba • .,._nt In ft~ b) 

Number Slza tin\ (V9 ,...., LoadC.. fX "'1 1-Z 111K MJ -
N21.r 

Weiam 15 20 15 20 20 20 
1 H Seismic 30 20 30 37 55 55 

Thermal 10 10 10 10 20 20 
Waiaht 15 20 15 20 20 20 

N22 1 H Seilmic 30 21 30 37 55 56 
Thermal 10 21 10 10 20 20 
Weiant 15 20 15 20 20 20 

N23 1 H Seiamic 3() 23 30 37 55 55 

I•-•- 10 10 10 10 20 I 20 
Wliam 16 20 15 20 20 20 

N24 1 H Slilmic 30 20 30 37 55 56 
n.mal 10 10 10 10 20 20 
Wetant 15 20 15 20 20 20 

N25 1 H Sellmlc 30 23 30 37 73 55 
Thermal 10 10 10 10 20 20 

N27~ 
Waiaht 15 20 15 20 20 20 

1 H Sltllmlc 3D 20 30 37 55 55 
Thermal 10 10 10 10 20 20 
Wmam 15 20 15 20 20 20 

N28'f 1 H, Sailmlc 30 20 30 37 55 55 
Thermal 12 10 10 10 20 20 
Weight Manway . 

•i . , ·-·---· 
N30 24 Manway Seismic 

. Manway ' Mlinwiij ···- ·-i ··-·---, ·-·---· 
Thermal Manway . M811WBY .. ··-·--, ·-·-· 

N32 
Weiant 15 20 15 20 20 20 

1 H Sellmlc 30 20 30 37 55 55 Spare Thermal 10 10 10 10 20 20 

f Nozzle loads for these bubblers due to hydrogen accumulation arc not available and will be provided 
later. 

1. Values to be provided tater upon completion of piping analysis. 
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.. 
24590-PTF-3PS-MEW-T0001 , Rev. 2 

Forced Circulation Vacuum Evaporator System 

FEP-SEP-00001 B SC-I : T Arb 1.-t ~ CCN124032 

Note: 
W'IJ = vertical head nozzle - values are x = North/South, y = vertical, z = Eaat/West (global CDOrdinates), Vessel rf 
defined .. Nor1h 
"H = horizOntal shell nozzle -values are per axes shown In 24590-WTP-3PS-M\IDO-T0001 Rev 2, Appencix A 
(local coordinates) 

Ncmll Nomi Orientation Dleian Load• fForce In Iba. Moment In ft~b) 
Number SID fin\ tya /tr) Load Can FX Fy fZ IIX . lly IIZ 

Weiaht 15 20 15 20 20 20 
No1>f 1 H Seismic 30 20 30 37 55 55 

Thermal 10 10 10 10 20 20 
Weiaht 15 20 15 2D 20 20 

N02' 1 H Seismic 30 20 30 37 55 55 
Thermal 10 10 10 10 20 20 
Weimlt 15 20 15 20 20 20 

N03~ 1 H Seismic 30 20 30 37 55 55 
Tlwmal 10 10 10 10 20 20 
Weialit BYVendor BvVendlr BvVendar BvV9ndor BvVendor BvVendar 

N04 30 H Seismic BYVendor BvVendor BvVendcr Bv\#endor BY Vendor BYVtndor 
Thermal By Vendor ByVnior ByVendor ByVandor BYVenclor _ByVlndcr 
Welaltt 50 60 50 75 75 75 

N05 2 H Seillmic 106 70 108 158 m 237 
Thermal 30 30 40 40 80 80 
.Weiaht : 15 20 15 20 20 20 

N07 1 H Seillmie 33 20 30 37 55 55 
Thermal 10 20 10 10 20 -i8 
Welaht 15 20 15 20 20 20 

NOB~ 1 H Seismic 30 ' 20 30 37 55 55 
Thermal 10 10 10 10 20 20 
Wlllllmll 15 20 16 20 20 20 

N09-l 1 . H Seilmie 30 20 30 37 55 55 
n.mal . 10 10 10 10 20 20 
Watnht Later Later Latar Later Latlr Laler 

N101 24 V Sel8mic Later Later Lata" Later Lat8r Later 
Thermal laler Lllller Latar Llltlr Later Lal8r 
Wlllimt later -Laler Latar Later Laler Lais 

N11 1 24 H? Seismic Later Later Later Later Liter Later 
Thermal Later Later Latar ' Latar Lalar Later 
Waliifi 90 216 90 257 161 347 

N13 4 H Seismic 626 418 828 2220 3330 3330 
Thermal BO 70 116 407 540 5,4() 

Welaht 50 64 50 76 76 142 
N14 2 H Seismic 106 70 106 201 237 237 

Thermal 69 33 40 70 118 80 
Weiant 50 60 50 75 75 BO 

N17 2 H Seismic 106 70 106 188 237 237 
Thermal 158 30 53 40 298 BO . 
Weiaht 15 20 15 20 20 20 

N19 1 H Seismic 39 20 38 37 55 55 
Thermal 14 10 15 10 20 20 

, . Values. to be provided later upon completion of piping analysi&. rJt-3 
Page V - 143 



FEP-SEP-00001 B SC-I : 

Note: 

24590-PTF-3P5-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

CCN12AG32 

·#1\/ = vertical head nazzie -values are x = Nor1h/South, y • vertical, z • East/West (global coordinaln), Vesnl ff 
definedaNoftt'I 
"H = harizontal shell nozzle - vahJea are per axes 8hown In 24590-WTP-3P~ T0001 Rev 2, Appendix A 
(local coordinates) 

Ncmll Name Ortentation DNlan Loade fforoa In U.. Moment In ft-lbl 
Number S-lln) ,V-/tM LoadC.. l"X ,.., n IIIX ., ~ 

N21if 
weigm 15 20 15 20 20 20 

1 H Seismic 30 21 30 37 5S 55 
Thermal 10 10 10 10 20 20 
Weiant 15 20 15 20 20 20 

N22 1 H Seismic 30 20 30 37 55 55 
Thermal 10 20 10 10 20 20 

VYeiam 15 20 15 20 20 20 
N23 1 H Salamic 30 21 30 37 55 55 ,,_ .. _ 10 10 10 10 20 , 20 

Weant 15 20 15 20 20 20 
N24 1 H Selarnlc 30 20 30 37 55 55 

Ttwfflll 10 10 10 10 20 20 
weigm 15 20 15 20 20 20 

N25 1 H Seismic 30 20 30 37 55 55 
Tlwmal 10 10 10 10 20 20 
Weiaht 15 20 15 20 20 20 

N27~ 1 H Sellffllc 30 20 30 37 55 55 
Thermal 10 10 10 10 20 20 
weight 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,,,,., ,...,,,,,,,, . --•--z 

N30 24 Manway Seismic M• l'IWIIV 
. . • Manwav Manwav .. _ ... _., 

Thermal Manway Manwav Manway Mm,way Manwav U.nway 

N32 
Wa1at1t 15 20 15 20 20 20 

1 H Smmic 30 20 30 37 55 55 Spare Thermal 10 10 10 10 20 20 

-f- Nozzle loads for these bubblers due to hydrogen accumulation are not available and will be provided 
later. 

3¥3 
1. Values to be provided later upon completion of piping analysis. Page V-144 



TLP-SEP-00001 SC-I 

Note: 

24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

CCN 139984 

-V = vertical head nozzJe - values are x = NortlvSouth, y = vertical, z = EastM'est (global coordinates), Vessel 

r! defined as North 
•H = honzantal shell name - values are per axes shown in 245~WTP-3PS-MVOO-T0001 Rev 2, Appendix A 
(local coordlnatea) 

NozzJt Nazzlt Orientation Load 
Number Size fin) ,V-ltf") c... 

N01~ 
Weiaht 

1 H Seismic 
Thermal 

N02,f: 1 H 
Waaaht 
Seismic 
Thermal 
Waaht 

N03..-: 1 H S.Snic 
Thermal . 
weon 

N04 30 Vendor Seismic 
Thermal 
W1110ht 

N07 1 H Seismic 
Thermal 

N08t 
••111Ym 

1 H Selamic 
Thermal 
Welaht 

N09;f 1 H Seismic 
Thermal 
'irl'IIIWIA 

N10 24 V Seismic 
I l"Jllllllltill 

Weiant 
N11 24 H SeJsmic 

Thermal 
weight 

N13 4 H Seismic 
Thennal 
Weight 

N14 2 H Seismic 
Thermal 
Waaht 

N17 2 H Seismic 
Thermal 
Weight 

N19 1 H Seismic 
Thermal 

Deskin LOlcb {Force In Iba. Moment In ft~) 
fX "Y n; 

15 20 15 
69 21 30 
20 37 20 
15 24 15 

117 28 ~ 
20 10 20 
15 20 15 
60 26 30 
20 10 20 

Vendor Vendor Vendor 

15 20 15 
3D 20 30 
20 13 20 
15 28 15 
64 32 30 
20 12 20 

. 15 21 15 
89 33 64 
20 10 20 

Latw Later Later 

Later Later Later 

87 281 87 
1722 541 274 
150 24e 200 
50 60 50 
162 70 106 
115 40 60 
50 60 50 
106 70 106 
136 81 60 
15 20 15 
30 20 30 
20 10 20 

ax 
20 
37 
33 
20 
43 
20 
20 
37 
20 

Vendor 

20 
37 
20 
29 
42 
20 
20 
37 
20 

Later 

Later 

216 
878 
,480 

75 
158 
70 
75 
158 
75 
20 
37 
20 

., IIZ 

20 20 
55 69 
30 55 
20 25 
65 117 
30 30 
20 za 
78 60 
30 30 

Vendor Vendor 

20 20 
55 55 
30 3U 

20 49 
59 84 
30 30 
20 42 
145 89 
30 30 

Latar Later 

Later Later 

142 748 
1320 1722 
950 950 
76 89 
237 237 
130 130 
75 75 

237 237 
130 130 
20 20 
55 55 
30 30 

2of3 
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TLP-SEP-00001 SC-I 

Note: 

. . 

24590-PTF-3PS-MEVV-T0001 , Rev. 2 
Forced Circulation Vacuum Evaporator System 

CCN 139984 

"V = vertical head nozzle - values are x = North/South, y • vertical, z • East/West (global coordinates), Vessel 
rf defined as North 
.. H = hOrlzontal shell nozzle • values are per axes shown In 24590-WTP-3Ps-MVOO-T0001 Rev 2, Appendix A 
(local coordlnatu) 

Nmzll NoaJe Orientation Load DNtgn Loada (Force In llllL Moment In ft-lb) 
Number SID fin) ,V-/W) Case fX ,., rz ID .., -Weitlht 15 20 15 20 20 20 

N21 J 1 H Seismic 30 2D 30 37 55 55 
Thennal 20 10 20 20 30 30 
Waiaht 15 20 15 20 20 20 

N22 1 H Seismic 30 20 30 37 55 55 
Thermal 20 12 20 20 30 30 
Weaaht 15 20 15 20 20 20 

N23 1 H Seismic 30 20 30 37 65 55 
Thermai 20 23 20 20 30 ,30 
W1t1aht 15 20 16 20 20 36 

N24 1 H Seismic 77 26 34 37 85 77 ,,_ .. _ 20 11 20 20 30 30 
weight 16 20 15 20 20 20 

N25 1 H Seismic i41 20 30 37 62 55 
Thermlll 20 10 20 20 30 30 
WalClht 15 20 15 20 20 20 

N271' 1 H Seilmlc 30 20 30 37 55 55 
Thermal 20 15 20 20 30 30 
Welaht 15 20 15 20 20 zo 

N28,r 1 H Seismic 30 20 30 37 55 55 
Thermal 20 10 20 20 30 30 

J Nozzle loads for these bubblers due to hydrogen accumulation are not available and will be provided 
later. 
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TAe~ 4 

-·---- . . .. -· - ···- . . . --- '' ....... . -
Forced Circulation Vacuum Evaporator System 

.;1'l5<t0- PT~-- 3Pr.-1Ylsv , • .:roc~,1 ~e.-' .?--

PRELIMINARY Nozzle Loads on Non-Black Cell Vessels Designated as SC-1 

Pipe Size Load Type 
Forces Moments 

Fx (lb) Fy fib) Fz (lb) Mx (ft-lb\ Mvitt-11>1 Mz (ft-lbl 

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 n 77 

1-1/2 in Weiaht 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 

2in Weiaht 50 60 50 75 75 75 
2in Seismic 159 105 159 237 356 356 
2in Thennai 114 100 152 169 337 337 
3in Weiaht 69 111 69 158 99 99 
3in Seismic 323 215 323 935 1401 1401 
3 i'1 Thermal 228 203 305 664 1330 1330 
4 in WAinht 116 186 116 288 180 180 
4in Seismic 548 365 548 1755 2640 2640 
4in Thermal 393 350 524 1260 2520 2520 
Sin Weiaht 279 446 279 797 498 498 
6 in Seismic 1326 885 1326 4845 7275 7275 . 
6in Thermal 980 872 1310 3580 7160 7160 
Bin Weiaht 311 497 311 988 618 618 
Bin Seismic 1467 980 1467 5895 8835 8836 
Bin Thermal 1190 1060 1590 4800 9590 9590 
10 in Weiaht 351 581 351 1880 1180 1180 
10 in Seismic 1635 1092 1635 11010 16500 16500 
10 in Thermal 1270 1130 1690 8500 17000 17000 
12 in Weiaht 485 776 485 2710 1700 1700 
12 in Seismic 2265 1515 2265 15750 23700 23700 
12 in Thermal 1780 1580 2370 12400 24800 24800 
14in Weiaht 581 930 581 3320 2080 2080 
14in Seismic 2700 1800 2700 18900 28350 28350 
14in Thermal 2140 1900 2860 15000 30100 30100 
161n Weiaht 729 1170 729 4170 2610 2610 
16 in Seismic 3420 2280 3420 24150 36300 36300 
16in Thennal 2800 2490 3730 19800 39500 39500 
18 in Weiaht 911 1460 911 6070 3170 3170 
18 in Seismic 4230 2820 4230 30000 44850 44850 
18 in Thennal 3550 3160 4730 25200 50300 50300 
20in Weiahl 1120 1790 1120 6310 3950 3950 
20in Seismic 5100 3405 5100 35850 53700 53700 
20in Thermal 4440 3950 5920 31200 62400 62400 
22in Weicht 1340 2150 1340 7300 4560 4560 
22in Seismic 6045 4035 6045 42150 63300 63300 
22in Thermal 5430 4830 7240 37900 75800 75800 
24in Weiaht 1570 2510 1570 8510 5320 5320 
24in Seismic 7065 4710 7065 48600 73050 73050 
24 in Thermal 6560 5840 8750 45200 90400 90400 
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24590-PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

TABLE 5: FEP/fLP Rebofler Steam Design Nozzle Loads . 

Rebollar Vessel ID Nozzle Calculation Number Load Rebollar Steam Nozzle Deslan Loads 
Number Number Case Fx (lb} Fy (lb} Fz (lb} Mx (ft-lb} MvCft-lbl Mz lft-lb) 

WT01 55 ·1500 -23ll -5750 4974 -5670 
FEP-RBLR-00001 A N03 24590-PTF-PB 1C-FEP-00015 ace 6023 865f 1823 11131 2714 2101 

THRM01 -318 -261 -211 -6381 5289 510 

wro1 -16 -1036 93 -1029 343 246 
FEP-RBLR-00001 B N03 24590-PTF-P61C-FEP-00015 occ 5761 1595( 1181 10124 4741 3286 

THRM01 -128f 106~ -73 -1230 1208 1243 

WT01 -174 3798 -70 -285 896 6518 
h"LP-RBLR-00001 N03 24590-PTF-PS 1 C-TLP-00007 ace 3283 3434 3728 15635 220E 562~ 

THRM01 -2071 son::i 253 3144 -5~ 687( 

NOTES: 
❖ Load direction per 24590-WTP-3PS-MVOOO-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 Model Sum by CQC. Applled Fµ Is unity. 
❖ Ref. CCN 110509 
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24590·PTF-3PS-MEW-T0001, Rev. 2 
Forced Circulation Vacuum Evaporator System 

ATTACHMENT #5 

Design Concepts 
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Assumptions 
24590-PTF-3PS-MEVV-T0001 , Rev. 2 

Page V-f51 

• Top of co11crete pad elevatio11 will be 1 '-4" 

• Co11crete pad will be rigid, e.g. 33 l1z 
• Botto111 of Pun1p a11d Re boiler frames/top of 

re111ote i11terface will be 2' -2". Witl1 tl1e exception 
of tl1e FEP a11d TLP Reboilers, wl1icl1 will be 
2'-2 5\16". 

• AREVA will qualify .Structural steel betwee11 1 '-
4" a11d 2'-2", BNI will be responsible for 
ren1otability i11terface a11d fabrication drawings. 
Structural 1ne1nbers will be sa1ne size as Reboiler 
a11d Pun1p fra1nes or larger, see attached. 

• There will be two 4" Dowel Pins per fra1ne 
( opposing corners) as sl1ow11 011 drawi11gs wl1icl1 
will tal<.e tl1e sl1eer loads. 



Assumptions 

24590-PTF-3PS-MEVV-T0001, Rev. 2 

Page v'-/~ 

• AREY A to qualify all plates, strt1ctt1ral steel, 
dowel pi11s and tl1e bolting i11terface. 

• Initial assu1nptio11, bolts will be 1.25" diameter 
witl1 two bolts per plate. Fi11al diameter/ qua11tity 
will be deter111i11ed by a11alysis. Note: Max 
available torq11e fro111 i1npact wre11cl1 is 400 ft-lbs 

• AREY A to detern1ine final dowel pi11 diameter 
and fi11al 11u1nber of bolts required. Note: Two 
dowel pi11s are required due to remote ha:ndling 
constrai11ts. 

• AREY A to q11alify pu111p fra111e, BNl will be 
responsible for ren1otability i11terface and 
fabricatio11 drawin.gs. 



. ~ . 

-~ .' . 

... 

:~·· 

!<~ ~: ~ 
: :'.: .· ·,> ;';_.<'1-

--:_. 

,\ re;, 17 (_Tl. I~) 

l)csig,n ('011rl'pl .~ 

2,15\J()_,, l'l ·-.\l'S-1\,11 : VY . n,ou I. 1{1.:11 . z 
l',1i;1.: If. / ~3 

. ~: 



., 
l 

,..,-' 

✓·• / , 
.- I 

( ( ., 

11 :11111 I' 
I • "•· \' !. 

I :i:.!1: y I r, ,•1 



;,,_:./ ...... ,:i"J 
l. ··'·'l I . I 0011.t • ,\ :'. :IJ'ii· S,t L -· 11 .1-1><15 f

1
i 

' ,, 

,I, I.I, 

lfl'.\·, 11 . 
. -. "' 

-" -..... V ; 

' 



Tl.I' 

~ ' 1l'J1'.lll .11 11 iP111' 

~i15')1Ll'TI·-~ I'S M . -~ . . . l•VV- lllOfll 1> . ~c, l 
t'a··c- ., <" • ,. v· hb 



O' -0" (face of wall) 

5 '-0" 

11 '-0" 
-11-------t-----l-----H---+-

I 

'-

TLP Layout 

7'-1 JS' 11 '-0" 

24590-PTF-3PS-MEVV-T000I, Rev. 2 
Page V-lq 

12'-2.25" (bottom of pump flange) 



24590-PTF-JPS-MEVV-T000 I, Rev. 2 

TLP Layout Page v~,sl 
North Hot 

Cell Wall ----- 4'-6.25'' CL 

• L io 

17 "-,J .5" 
center 01· mid -roller 

.' 

--/---rn--_ .. ,,· 
.. , ··· 

,•' 
,' ' --- -,., · .,---- . 

I 0' -0" Cl.. 

Plan View 

/ 

(£_I 

0- -0" 
face of reboiler hub . 

• ~ L 

1- 22sso_-r-.:__2sso 7 
· ~ I ----- ·· ·1 

0 0 . 0 t 
I : 
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.. - · --- ---·-r 

R 2!-1250 -

i 
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28.250 

t 
-l ;_._4.000 

Pump Flange Detail 
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24590-PTF-lPS-MEW-TOOOl, Rev. 2 
Forced Crculatlon Vacuum Evaporator System 

ATTACHMENT #6 

SC-1/SC-Il Seismic Analysis Qualification and FEA Report Check List 

2'159D-G04B-F00019 Rev 4 (l/17/2006) 
PageV-179 

Ref: 24590-WTP-3DP-GD48-00049 



SC-I/II Seismic Analysis Qualification and FEA Report Check List 

1.2 

l.3 Identification and description of the parts or features of 
the equipment that perform the safety functions and are 
therefore required to resist the DBE (this includes 
identification of Seismic Categories of relevant 
com onents or arts of the e ui ment 

I .4 Identification of basic material properties, key 
dimensions, and physical configuration of the equipment, 
including reference to design drawings/documents 
(including revision designation) that are used to control 
the desi confi ration of thee ui ment 

Source Reference 

24590-WTP-3PS-SS90-T00OI §7. I .2(d) 
24590-WTP-3PS-MV00-T0002 §7.3 .1 
E ui mcnt s ecification and/or data sheet 
Equipment specification and/or data sheet 
24590-WTP-3PS-MV0O-T0002 §2.2.4 
DOE-SID-1020-94 § 1.4 (page I -7) and 
§C.8 (page C-65) 

24590-WTP-3PS-SS90-T000I §7. I .2(c) 

2.1 Reference to governing code(s) that specify ultimate or Equipment specification and/or data sheet 

2.2 

2 .3 

2.4 

yield values (code allowable strength or stress levels) 24590-WTP-3PS-SS90-T000I §7. I .2(e) 
24590-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 2.3.2 a e 2-12) 

Identification of the code-defined strength or stress levels 
used in the analyses (the capacity of the equipment based 
on code ultimate or ield values 
Definition of the seismic loads (earthquake loadings) 
used in the analysis (e.g., in-structure response spectra) 

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 desi life 

24590-WTP-3PS-SS90-T000 I § 7 .1.2( e) 
24590-WTP-3PS-MV0O-T0002 §2.2.4 
DOE-STD-1020-94 2.3.2 a e 2-12 
24590-WTP-3PS-SS90-T0001 §7.1.2(e) 
DOE-STD-I 020-94 § 1.4 (page 1-7), §2.2 
(page 2-4), §C.8 (page C-65) 
24590-WTP-3PS-MV00-T0002 2.2.4 
Equipment specification and/or data sheet 
24590-WTP-3PS-SS90-T00OI §2.3 
IEEE Std 344 

··--:: Appµcable ~~tlon-ot ; 
.. ,Sei•tntc: . ~J&nflcathill:1-le ~rt 

24590-PTF-3PS-MEVV-T0001, Rev. 2 
Page V-l~i) 



SC-I/II Seismic Analysis Qualification and FEA Report Check List 

- --- -------·- -------------~- -- ------------·-----------~ 
R I d D -t Sou·rce Refierence · Applicable Sectlo~.of 

___ ______ __ e_q_u_r_.e __ •_• _ _ __ __;___ ___ -..J.----------------+-· Jieismii: Qu._Qf!(:a(tott Report 
24590-WfP-3PS-SS90-T0OO 1 §6.1.2 and 
§7. 1.2(g) 
24590-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 §2.2, page 2-4 

2.S If an equivalent static analysis model is used in lieu of 
dynamic analyses, include justification of the adequacy 
of this approach ( e.g., evidence that the structural 
features of the equipment are relatively simple, 
symmetric, and have essentially uniform distribution of 
mass and stiffness) 

r:---:------::~---:----:-----=-:-:--<--:----:--:---:----::----:------:-+--:---:-:--:-===---,-,----=-----::---------+-- - --- --------- -< 
2.6 Description of how the analysis considers 3 orthogonal 24590-WTP-3PS-SS90-T0001 §6.1.3 

components of earthquake ground motion {two 24590-WfP-3PS-MVOO-T0002 §2.2 .4 
horizontal and one vertical), and how the responses from DOE-STD-I 020-94 §2.3.2 (page 2-12) 
the various direction components are combined in 
accordance with American Society of Civil Engineers 

2.7 
(ASCE) Standard 4. ~--=------------+----------------1----------------i Identification of the damping values used in the analyses 24590-WTP-3PS-SS90-T0O0 J §6. J. I (b) 

24590-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 §2.3.3 (page 2-15) 

2.8 

2.9 

( e .g., damping values of 2 for massive low-stressed 
equipment with O.S for sloshing modes in liquid
containing metal tanks, or 3 for electrical cabinets and 
other equipment) 
Evidence that connecting structural supports and piping 
(and the associated dynamic coupling effects) are 
properly represented in the analytical model 

Identification of the best estimate of all non-seismic 
demands expected to occur concurrently with a DBE (in 
a comparable format to the code aJlowable values) 

Equipment specification and/or data sheet 
24590-WTP-3PS-SS90-T000I §6.2 .3 
24590-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 §C.6.1, Items 2 & 3 
(OHC C-58) 
Equipment specification and/or data sheet 
24590-WTP-3PS-SS90-T00OI §4 and §S 
24590-WTP-3PS-MVO0-T0002 §2.2.4 
DOE-SID-1020-94 62.3.2 <oaae 2-12) 

3. I Identification of the important natural frequencies of the 24590-WTP-3PS-SS90-TO00 I §6.1. l ( a) 

3.2 

equipment ( or the peak of the design response spectrum and §6. l .2(a) 
must be used) 24590-WTP-3PS-MV0O-T0002 §2.2.4 

DOE-STD-1020-94 62.2 Coa2e 2-4) 
Identification of the computed elastic seismic response of 
the equipment (in a comparable format to the code 
allowab]e values) 

24590-WTP-3PS-SS90-T0001 §7. l .2(g) 
24S90-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 62.3 .2 (oa2e 2-12) 

done 

24S90-PTF-3PS-MEVV-T0001, Rev. 2 
Page \/, Iii 



SC-I/II Seismic Analysis Qualification and FEA Report Check List 

3.3 

3.4 

3.5 

3.6 

Requlr'"1 Dilt!l 

Description of how the analyses address the distribution 
of resulting seismic-induced inertial forces and 
evaluation of the load ath s 
Description of method used to combine seismic and non
seismic loads (using code-defined load factors) and to 
compare the result with code-defined strength or stress 
levels to confirm the desi is ade uatc 
Identification of relative seismic anchor motion (SAM) 
between equipment and interconnected piping 

Identification of reaction loads on connecting structural 
supports and piping (individual loads as well as load 
combinations 

4.1 Signature of responsible engineer who perfonned the 
calculation 

Source Reference· · 

24590-WTP-3PS-SS90-T0001 §7. I .2(g) 
24590-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 2.2 a e 2-4 
Equipment specification and/or data sheet 
24590-WTP-3PS-SS90-T000 1 §5 
24590-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 2.3.2 a e 2-12 
24590-WTP-3PS-SS90-T0001 §7.4 
24S90-WTP-3PS-MV00-T0002 §2.2.4 
DOE-STD-1020-94 §2.2 {page 2-6) and 
2.4.1 a e 2-19 

24590-WTP-3PS-SS90-T0001 §7.2 

24590-WTP-3PS-MV00-T0002 §2.2.4 
NQA-1-1989 
DOE-STD-I 020-94 § 1.4 (page 1-7) and 

f---------- - - -----------+---=--§C_.~ a e C-65 
4.2 Signature of engineer(s) who checked the calculation for 

numerical accuracy, and theory and assumptions 
24590-WfP-3PS-MV00-T0002 §2.2.4 
NQA-1-1989 Supplement 3S-1 
OOE-STD-1020-94 § 1.4 (page 1-7) and 

· ' AppifJ~le S~ctlon of 
Seismic! · uallficaUon Ref ort . 

C.8 a e C-65 --- - - -------------------+ ___ ...._...___-L.. ________ -+---------------1 
4 .3 Description of theory (analytical method) and NQA-1-1989 Supplement 3S-1 

assum tions used in the seismic anal cs · 24590-WTP-3PS-SS90-T0001 7.1.2 
4 .4 Description of computer program( s) used in the analyses, 24590-WTP-3PS-SS90-T000 I § 7. l.2(g) 

4.5 

including modcl(s) used, input values, and output results 24590-WfP-3PS-MV00-T0002 §2.2.4 
calculated by the computer program NQA-1-1989 Supplement 3S-1 

DOE-SID-1020-94 C.8 a e C-65 
24590-WfP-3PS-MV00-T0002 §2.2.4 
NQA-1-1989 Supplement 3S-J 
DOE-STD-1020-94 C.8 a e C-65 

24590-PTF-3PS-MEVV-T0001, Rev. 2 
Page V-IK~ 
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4.6 

SC-1/11 Seismic Analysis Qualification and FEA Report Check List 

. ' :, ' tttfiiii'JlJi>~~~' -· 
_, .... 

' 
,. 

.. '":,.c . ; ;-~· .. 
' ,. ,.11 • '• 

Documentation or reference to documentation of 
verification of computer program accuracy 

\ ..• ·. , ·. -~,, i . l: ... '. , . 
...' : 

,_, 
-· Source R,eference 

24590-WTP-3PS-SS90-T0001 §7. t .2(g) 
24590-WTP-3PS-MV00-T0002 §2.2.4 
NQA-1-1989 Supplement 3S-l 
DOE-STD-1020-94 §C.8 (P&Re C-65) 

. 1 ~Appll~~-l815fctlop qf ; : . 
SeliJJdt Qualllic4fh,n Remfrt 

24590-PTF-3PS-MEVV-T0O0I, Rev. 2 
Page \I-lg:!;, 
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Monday 
PO w/ envs 

Tanlc 

Grapes, apricots, salads 

Advantix, Front Line 

Schedule stove cleaning 

Omega 3, Brain Lightning, arginine 

• 5:50 Sun 

• 7:30 Wholly Brass 

Replace contacts? 

Tuesday 

• 5:00 

• 7:00 

Rob--fitness center 

MD class 

Wednesday 

• 5:00 HC 

• Hotpack 

Middle F on piano 

• Scuba book study 

· Listen to C2L5- send to K 

Water > fixing leaks 

Thursday 
Dry suit bag, Ester-C 

• 6:30 SOM 

Friday 

• Update CPL 

Paint door 

• Seattle w/ journal, sweats, etc. 

Saturday 

• Seattle 

Monday 

• 4:45 Julie 

Other 

• Dave Stafford 947.5628- fender, gas 
cap & tanlc 

• Left saddle bag, ignition (miss/backfire/ 
stall), leaking SOV, fender, tire 

• Accessory harness 

• Anti-fog/cleaner 

Patch Perfect 

Copy CD 

Intuition/Kundalini- Om 

Govt. grant for RW; Chinese equipment 

Paint garage; floor 

• Sheepskin/thick mat & small blanket 

• Alt. dive dates 10/18-19 or 10/25-26 

Scorbate 

• Am Yellow Saffron tea- Baar 

• Next river dive? 

WhiteTantric Yoga.com 

Budget 

Fix tree 

Recon accts 

Red rocks, Weed B Gon 

Tum on phish filter 

You Tube, Google: Anulom-Vilom, 
Kapalbhati, Ujjani 

AssurantHealth .com 

Brown's Gas 

C Centerpointe 

Car purifier 

Cayce: Revelations, Kundalini 

Deut. 30 Ex. 19:6 

Fix house air purifier 

Fortune City web hosting 

lsha- Why Walk When You Can Fly? 
isha.com 

Jung- Man & His Sy mbols 

Lao Tzu's Tao essay on love translated by 
Dwight Goddard 

Lifelock.com Code: Free month 



Page 1 of 3 

Quarter Ending September 30, 
2008 

24590-PTF-PCN-ENV-08-016 

Index 

Hanford Faclllty RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Pem,it, Part Ill , Operating Unit 10, Waste Treatment and Immobilization Plant 

Update PTF Plant Item Material Selection Data Sheet for the Spent Resin Slurry Vessel (RDP-YSL-00002 
AJB/C) in Appendix 8.9 of the Dangerous Waste Pem,it. 

Submitted by Co-Operator: Reviewed by ORP Program Office: 

D. A. Klein 
'i/2,lo fl 

Date s. J linger :5&,~· 

24590-SENV-F000l J Rev 13 (8/21 /2007) Ref: 24590-WTP-GPP-SENV-010 



Page 2 of 3 

Quarter Ending September 30, 
2008 

24590-PTF-PCN-ENV-08-016 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 
Description of Modification: 
The purpose of this Class 1 modification is to update 24590-PTF-N1 D-RDP-P0001 , Plant Item Material Selection Data Sheet 
for the Pretreatment Spent Resin Slurry Vessel (RDP-VSL-00002 A/BIC). 

The following corrosion evaluation is being submitted to replace the data sheet currently in Appendix 8.9. 

I Appendix 8.9 I 
I Replace: I 24590-PTF-N1D-RDP-P0001 , Rev. 2 I With: I 24590-PTF-N1 D-RDP-00001, Rev. 6 I 

This modification requests Ecology approval and incorporation into the permit the specific changes to this specification that 
are identified by revision bars shown on the specification that have been issued since the last revision of the specification. 
Revisions are the result of ongoing design {changes from vendor preliminary data to vendor detailed design) and 
incorporates general criteria from a design verification review. The following identifies the significant changes that have been 
revised on the attached specification. 

• Global: specifies "type" of stainless steel approved 

• Increases design temperature (from 138°F to 148°F max), adds associated item RDP-PMP-00008A/B 

• Modifies corrosion considerations as follows: 

o Normal operating temperature range is modified {from 100°F - 113°F to 50°F - 123°F) 
o Adds CCN 170127 as a reference 

• Adds the Contract Max Leach/No Leach specification for Nitrate {6.00E-00 g/L) and deletes the Non-Routine 
Leach/No-Leach specifications {Sheet 6 of 7). Indicates document number CCN 163061 for the source of these 
values 

• Includes a complete revision of Corrosion Evaluation excerpt from 24590-WTP-RPT-PR-04-0001 , the source of 
excerpt 4.10.1 Spent Resin Slurry Vessel (RDP-VSL-00002 AIB!C) {Sheet 7 of 7) 

The following is a list of outstanding change documents that have not been incorporated into this modification : 

• None to date 

24590-SENV-F000 11 Rev 13 (8/2 1/2007) Ref: 24590-WTP-GPP-SENV-0 10 



Quarter Ending September 30, 
2008 

WAC 173-303-830 Modification Class: 
Please mark the Modification Class: 

Class 1 
X 

Page 3 of 3 

24590-PTF-PCN-ENV-08-016 

Class 1 Class 2 Class 3 

Enter Relevant WAC 173-303-830, Appendix I Modification citation number. NIA 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
In accordance with WAC 173-303-830(4XdXI), this modification notification Is requested to be reviewed and approved as a 
Class 1 modification. WAC 173-303-830( 4 X d)(IIXA) states, "Class 1 modifications apply to minor changes that keep the 
permit current with routine changes to the facility or Its operation. These changes do not substantially alter the permit 
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1 
modifications, the director ma ulre rior a roval. • 

Modification Approved: [K] Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denfal: 

·q D/!f 
B. Becker-Khaleel Date 

1 Class 1 modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 

should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class '1, if applicable. 

24590-SENV-F000ll Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-0 10 



14590-PTF-NlD-RDP-00001 
Rev.6 

CORROSION EVALUATION 
ISSUED BY 

RPftWJ'pPIJC II l~IIMll~IIIIHlll 111 
R10930322 

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: ileell 
• PJM Discharge Velocity (fps): 40 
• Drive Cycle: 17 % ( at 40 fps) 

Associated Items 
RDP-PJM-00001 - RDP-PJM--00012 
RDP-PMP.00008AIB 

Contents of this document are Dangerous Waste Permit affecting 

Operating conditions are as stated on attached Process Corrosion Data Sheets 

Options Considered: 
• Nonna! opcralions include receipt, storage and IJ'IJJSfcr of spent IX media 
• Slurry received contains approximately 20 volume% solids tiot considertd nonnal operatEg condition) 
• Off'-nonnal conditions include the receipt of fresh resin overflow from system CRP and the rcceiptofun-eluted or off-spec Cs resin 

to be returned for fur1hcr elution 

Materials Considered: 
Relatin 

Cost 
023 
1.00 
1.18 
7.64 
11.4 
10.l 

Acceptable 
Material 

X 
X 
X 
X 

Unac«ptable 
Material 

X 
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: 
• Develop flushing/rinsing procedure 

6 

REV DATE 
Sheet: I of7 
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CORROSION EVALUATION 
REVISION IDSTORY 

s )/6/05 Update wear e.llowance based on 
24590-WTP-RPT-M-04-0008 

4 )/24/05 Update PIM and erosion info based on 
24590-WTP-M0E-50-00003 

Addition of information regarding 
3 5/17/04 inadvertent nitric acid addition 

Anocnd uodated PCDS 

2 5/12/04 Revised to incorporate new PCDS 

Update design temp/pressure 
include assoc. items 

Add PIM information 
Delete reference to system TRP and Tc 

I 4/26/04 resin 
Revise erosion section 
Re-format references 

Add DWP note 
Annend uodated MSDS 

0 6/2/02 Initial Issue 

REV DATE REASON FOR REVISION 

Please note th& source, special nuclear and byprodua materials, as 
defined in the Atomic Energy Act of 1954 (AEA), arc regulated at 
the U.S. Department of Energy (OOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to 
the AEA, it has sole and exclusive responsbility and authority to 
regulate source, special nuclear, and byproduct 1111tcrials at DOE
owned nuclear fila1itics. Information contllined herein on 
rad ionuclides is provided for process description purposes only. 
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This bound document contains a total of 7 sheets. 
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CORROSION EVALUATION 

Corrosion Considerations: 

24590-PTF-NlD-RDP-00001 
Rev.6 

RDP-VSL-00002A/B/C collect and transfer spent resin. These vc.ssels receive both transport liquid and spent resin slurry 
streams. Nonnally the vessels operate between 50 and 123 °F. 

a General Corrosion 
Hamner (1981) lists a corrosion me for 304 (and type 304L) in 2 M HNO, oflcss than 2 mpy. Davis (1994) stales the corrosion !lite for 
type 304L in 12% HN01 will be less th111 about I mpy upto about 212°F. 

In this system, the conditions arc 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 c11.1sc pitting in acid and neutral solutions, with no chloride present in reportable concentntions, both type 304L 
IIJld type 316L stainless steel arc acceptable. 

Conc/11.Jion: 
The use of type 304L or type 316L is acceptable. 

c End Grain Corrosion 
End grain corrosion only occurs in metal with exposed cni grains and in highly oxidizing acid t00ditions. 

Conclusion: 
Not expected m this system. 

d Stress CorrOlion Crackiai 
The exact amo111t of chloride requirm to cause stress corrosion cracking is unknown. 1n pan this is because the amount varies with 
temperature, mClll sensitization, and the environment But it is also unknown because chloride tends to concentrate lllldcr heat IJ'allsfcr 
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as a few ppm cm lead to cniclcing under 
some conditions. Generally, as seen ii Scdriks (1996) and Davis (1987), chloride sm,s corrosion crE!cing docs not usually occur belCJN 
about 140-F, During the normal operations, either type 304L or type 316L is expected to be satisfactory. 

Conc/wlon: 
At the normal operating environmett, either type 304L or type 316L is acceptable. 

c Crevice Corrosion 
Comments under Pitting are generally applicable here. However, the one additional factor is the presence of resin beads. These will i:irrn 
crevices at the wall tha could initiate crevice corrosion. 

Conclusion: 
The presence ofrc.sin in:rcascs the probability of initiating cn:vicc corrosion. The more resistant type 316L is n::commendcd 

r Corrosio• at Welds 
Corrosion at welds is not considered a problem in the proposed environmcrt. 

C011clusion: 
Weld corrosion is not considered a problem for this system. 

I Microbiol111ically Induced Corrosion (MJq 
MIC is not considered a problem in this system. 

Conclwion: 
Not a concern. 

b F1tiguie/Corro1ion Fatigue 
Corrosion fatigue is not expected to be a concern. The pressures cnco111tercd are so low and the streng1h of the material is so comparatively 
high that corrosion fatigue is not a problem. 

Conclusions 
Not a conccm. 

i Vapor Phase Corrosion 
Not expected ii this system. 

Conclusion: 
Not considered to be a concern. 
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CORROSION EVALUATION 

j Erosion 

24590-PTF-NID-RDP-00001 
Rev. 6 

Based on past experiments by Smith &. Elmore ( 1992), the solids are soft and erosion is not expected to be a c:onccm for the vessel wall. 
Based on 24590-WTP-RPT-M-04-0008, a senel'II erosion allCM'mce of0.016 Inch is adequate for componem with maximum solids 
content up to 27.3 wt%. Additional type 3 l 6L stainless steel should be provided as localized protection for the applicable: portions of the 
bottom head to accommodm PJM dischlrp: velocitla ofq, to 12 mis wi1h normal 111&1Ci11'11rn solids concellttl1ions of7.0 wi-.r. and 
maximum 1olids conccntnaion1 ofSl wt% with a usqe of 19 % operation as documen\Cd in 24S90-WTP-MOC-S0-00004. Vessels RDP
VSL-00002A/B.C require ll least 0. 060-incb additional protcc1ion. The Sl wi-;. is considered to be conservative. The frattion of time the 
solids concenlrllion is expeCICd to be at maximum is 10 %. During normal operation, 90 % of the time, the solids c:ontcnt o!RDP-VSL-
00002A/B/C is C:Xpc:ded to be 7.0 wt%. 

The: wear of the PJM nottlcs can occur from flow for both the discharge and rcflood c:yclcs of operation. At least 0.031--lnc:h of additiooal 
type 316L stainless steel should be provided on the inner surface of the PJM noale to accommodate wear duet> PJM discharge: and suction 
velocities with normal 10licz concentrations of7 .0 wi-1. aid a maximum solids concentrations of Sl wt% with I usage of 19 % operation as 
documented in 24590-WTP-MOC-50-00004. 

Conclusion: 
The recommended corrosion allowance provides 11fficient protection for erosion of tie vessel wall. Additional localized protedion for the: 
bonom held will acconvnodite PJM discharge vtlocities 111d for 1hc PJM no:rzles will accommodmc PJM discharge 111d rctlood vcbcitics. 

k Galling ofMoviac Surfaces 
Not applicable. 

Conc:/wion: 
Not applicable. 

I Frettin&M'ear 
No contactinc surfaces expected. 

Concl,mon: 
Not applicable. 

m Galvaaic Corroaio• 
No dissimilar metals arc present 

Conc/wion: 
Not applicable. 

n Cavitation 
None expected. 

Conclwion: 
Not believed U> be of coa:cm. 

oCreep 
The temperatures are too low to be a concern. 

Conclu.rion: 
Not appl icable. 

p I• advcm• t Nitrit Acid Addltloa 
Vcssc:ls normally operate at low pH. 

Conclusion: 
Not applicable. 
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CORROSION EVALUATION 
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24590-PTF-NID-RDP-00001 
Rev.6 

Attachment to CCN 163061 
Replaces Page A-45 of 
24590-WP-RPT-PR-04-0001, Rev C 
WTP Process Corrosion Data 

Component(•) (Name/ID#) 

PROCESS CORROSION DATA SHEET 

Spent resin sluny vessel (RDP-VSL-00002 A/8/C) 

Spent resin dewataring moisture separation vessel (ROP-VSL--00004) 
Faclllty PTF 

In Black Cell? 

Ct»mlcala Unlt1 Contractlllax2 Non-Routine Not9s 
LMl:tl No IMc:h I.each Nol.-ti 

Aluminum nil 

Chloride a/l 

Fluoride all. 

Iron nil 

Nltnrta all 6.0E.00 ,.oe+oo 
Nltrita nil 

PhoaDhlta all. 
Sulfata ""' Mercurv all. 

Carbonat. all 

UndiNolwd solid• wt'W, 

Other (Nalln04 Pb,_,) all 

Other nil 

IDH NIA Nalil .. 
Temnarature ., Noll 3, Aaumllllan 1 

List of Organic Species: 

Ref9r-.ncel ,_._ 
Mau IIIIIIID D:lclffls'lt 2415110WTP-M4C-V11T.am5 Re\- A 
lllannal -• ,._ t: ~19 - 11 RDP01 ar---s-..,,._"- cwertcw11amolhlr_,,.1- NIA 
-111 NIA 
!'FD' 1TT-00020 
r.ctnc111 R8!uta: 

Notaa: 
1 eo.-•-• - llwl 1x 1U- i;t. Ill> not,_ ID t• ropcrlad, - ccnca-fnllml.,... 10 Ina lignh::a1. Qgta max 
2. C-.devai,ped from·- baln:ie ll'IOdahr,ticll ta cx:nllllara II W. ,_. INd...tllCtl .-. impar1ant ID a:wraaian, acii.-10- rnam.mvaao 
3. Fer RIJP.WL-011mABC: 50 "F ID 123 "F CZ4580-WT1'.fll'T-£NG-07,007, Aw O) 
............ pH llpllRlllinalel 1 

Auumptions: 
1 For Rllf'-VSl.,OXX)4 123 "F mamun c,pa-.g ~ lmed en mariun llmpwlllln ii ROP-VSL-OCXXl2AIIC, 

and gi,lw'I lhlll thaw ii no hNli,g n tho dNltarTlg ant 
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24590-PTF-NlD-RDP-00001 
Rev.6 

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) 

R.ontine Operatloas 

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 IX resin plus the 
transport liquid associated with transferring the resin bed out of an IX column. The total bat.ch volmnc 
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 approximat.cly 
8 % voVvol 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, ovcrllow lines, reagent 
addition, ventilation, and recycle return lines. 

Each vessel contains pulse jct 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 Corr~ion or Erosion 

None identified. 

See Appendix A fur process corrosion data sheet. 
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Quarter Ending September 30, 
2008 

24590-WTP-PCN-ENV-05-013 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace Permit Specification 24590-WTP-3PS-MWKD-TP001 (Engineering Specification for Activated 
Carbon Bed Adsorbers) in Appendix 7. 7 of the Dangerous Waste Permit. 

Submitted by Co-Operator: Reviewed by ORP Program Office: 

D. A. Klein Date 

24590-SENV-F000l l Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 
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Page 2 of 3 

24590-WTP-PCN-ENV-05-013 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 modification is to update 24590-WTP-3PS-MWKO-TP001, Engineering Specification for Activated 
Carbon Bed Adsorbers. 

The following specification is being submitted to replace the specification currently in Appendix 7.7. 

I Appendix 7.7 I 
I Replace: I 24590-WTP-3PS-MWKO-TP001, Rev. 0 I With: I 24590-WTP-3PS-MWK0-T0001, Rev. 3 I 

Revisions are the result of ongoing design (changes from vendor preliminary data to vendor detailed design) and 
incorporates general criteria from a design verification review. The following identifies the significant changes that have been 
revised on the attached specification. _ 

• Revised LAW instrumentation requirements for remote mounting of analyzers and transmitters (Section 3.16.2.10). 

• Reformatted Section 3.4, Performance. 
---

• Revised Figures 1 and 2 to clarify instrumentation requirements. 

• Changed CO and COx analyzers from supplier's scope to buyer's scope (Section 3.16.2). 

• Added Figure 3, Hg Monitor Probe connection detail. -

• Added Section 5.5, Coating, to add project coating specification . 

• Deleted Section 2.2.7 , WAC 296-24, General Safety and Health Standards . 

• Added Section 2.2.9, 29 CFR 1910, Occupational Safety and Health Standards (OSHA) . and added appropriate 
references to 29 CFR 1910 in other sections of specification. 

• Added Reference Documents and Drawings 2.4.20 through 2.4.28 . 

• 
• 

Revised Section 3.6, Environmental Conditions , to reflect Equipment Qualification data sheet information . 

Added Section 11 , References . 

• 
• 
• 

Added Appendices B and C to clarify testing requirements for carbon media . 

Revised various sections to reflect addition of Appendices D-J . 

Added Appendix D, WTP Specific Tailoring of ASME AG-1 -1997 . 

• Added Appendix E, WTP Specific Tailoring of ASME 831 .3-1996. 

• Added Appendix F. WTP Specific Tailoring of AISC (ASD). 

• Added Appendix G, WTP Specific Tailoring of ASME NQA-1-1989. 

• Added Appendix H, WTP Specific Tailoring of IEEE Std. 384. 

• Added Appendix I, WTP Specific Tailoring of IEEE Std. 323. 

• Added Appendix J, WTP Specific Tailoring of IEEE Std . 344. 

There are no outstanding change documents that have not been incorporated into this modification. 

24590-SENV-F000l I Rev 13 (8/2 1/2007) Ref: 24590-WTP-GPP-SENV-0J0 
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WAC 173-303-830 Modification Class: 

Please mark the Modification Class: 

Class 1 
X 

Page 3 of 3 

24590-WTP-PCN-ENV-05-013 

Class 1 Class 2 Class 3 ____________________ ___,_ _____ _._ _____ .__ ____ ~ 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number: 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
A.1. Administrative and infonnational changes. 

Modification Approved: [ill Yes D No (state reason for denial) 

Reason for denial: 

1 Class l modifications requiring prior Agency approval. 

A.1 

ReviE;iwed by Ecology: 

2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix l , then the proposed modification 
should automatically be given a Closs 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class 'I , if applicable. 

24590-SENV-F000I I Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-010 



• ISSUED BY 
RPP-WTP PDC 

m 1111611111 UI IHI I~ 

RIVER PROTECTION PROJECT- WASTE TREATMENT PLANT 

ENGINEERING SPECIFICATION 

FOR 

Activated Carbon Bed Adsorbers 

Content applicable to ALARA? 

ADRNo. 
24590--WTP-ADR-M-04-0004 

cg) Yes D No 

Rev 
0 

Please note that source. speoal nudear. and byproduct rraterials, 
as defined ,n Ille Atomo Energy M!. of 1954 (AEA) are regulated 
at the U. s. Oeoanment of Energy (DOE) facilities exdusl'lely by 
DOE acting pursuant to ,ts AEA authority. DOE assertS that 
pursuant 10 AEA, II has SOie .>nd exdusive n,sponSibility and 
authonty to regulate source. speoal nudear, and byproduct 
materials at DOE-owned nuctear .fadhties. Information cont81ned 
herein on radionud1des is provided tor process descnpt,on 
purposes only. 

Quality Level 

Q 
DOE Contract No. 

NOTE: Contents of this document are Dangerous Waste Permit affecting. DFrAC27-0lRV14136 

~~ ~ 3 

R Jablonski 

2 )8-May-05 D. Pease K. Chin 

02-Nov-04 D.Pease S. Ngakan 

0 06-Aug-04 D. Pease S. Nga.lean 

REV DATE BY CHECK 

I SPECIFICATION No. 
24590-wrP-3PS-MWK.0-T0001 

24590-G04B-F00009 Rev 10 (12/15/2005) 

S. Woolfolk/ 
C. Morley 

Todd Allen 

S. Woolfolk/ 
C. Morley 

M.Medskcr 

C. Morley B. Spczialetti 

REVIEW E&NS 

-~ 
G. Werner M Hoffinann 

G. Warner M. Hoffman 

G. Warner M. Hoffmann 

QA DPEM 

Rev 
003 

Pagei 
Ref: 24590-WfP-3DP-G04B-00049 



24590-WTP-3PS-MWKO-T0001, Rev 003 
Activated Carbon Bed Adsorbers 

Revision Riston-

Revision ~on for Revision 

0 Issued for Purchase of HL W 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-LA W-DID-ENS-04-0002, with LAW adsorber 
ITS equipment fa- carbon bed fire mitigation on hold. This includes: Isolation valves, high 
temperature switch and interlock, and COx monitor and interlocks. 

2 Incorporated SCN number 24590-WTP-3PN-MWKO-OOOO l 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, 24.590-WTP-SDDR-
PROC-05-00701, and 24590-WfP-SDDR-M-05-00018. Revised LAW instrumentation 
requirements for remote mounµng 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 monito~ and interlocks. 

3 Incorporated SCN 24590-WTP-3PN-MWK0-00002 and n~~~- -.unn ··-::- ---- ~: :..: :--"...:, 

2-4590 WTP 6DDR: t,t 06 66281, and 24590-WTP-SDDR-MS-07-00051. Revised Appendix Band 
C testing requirements. Added WfP 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 
3). 

24:WO-f',04R-F00009 Rev IO Cl 2/15/2005) 
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1 Sco,pe 

1.1 Project Description and Location 
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The Hanford Tank Waste Treatment and Immobilization Plant (WfP) 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 WfP 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 
(HL W) 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 Adsorbcrs 
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 WfP specific tailoring 
• ASME AG-la-2000 
• ASME N 509-1989 
• 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 accoroance 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 of1he vessel 
• Nozzle loads and movements per thermal and seismic calculations 
• Thermal and discontinuity stresses as applicable 
• Fatigue analysis as applicable for presSW"e 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 neces.wy Buyer 
supplied inlet piping to model the velocity profile of the off gas 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 thcanal. requirements of this specification. 

1.2.6 Provide an analysis of the Activated Carbon Bed Adsorbcr 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 lugh 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 1/0 mapping for automatic configuration and fire suppression 
system. 

1.2.12 In ~tion 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 
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• 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 filtcr(s) required. 

1.2.15 Provide all personnel, equipment, apparatus, labor, personal protection equipment {PPE), 
materials, glovcbags, bags, HEPA filten, etc. to simulate field conditions, demonstrate, and 
videotape the bag-in/bag-out procedure using fully assembled Activated Carbon Bed Adsorbcr 
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 
Adsorbcr 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 WI'P site. 
Packaging sha11 be sufficient to allow outdoor storage for a period of up to one year at the 
wrP site, without Buyer action except routine inspection. Environmemal conditions for 
storage are found in section 3.6 of this specification. 

1.2.19 Provide all eqwpment, instrumentation, labor, and materials to peifonn 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 Wlits. 

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 Shippingtojobsite. 

1.3.2 Unloading and storage of all materials and equipment at jobsite. 

I°.3.3 Activated Carboo Bed Adsorber installation labor atjobsite. 

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. 

l.3 .8 Control system. 

1.3.9 Piping external to the Activated Carbon Bed Adsorberuni.t 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 American Glovebox Society 

AISC American Institute of Steel Construction 

ASD Adjustable Speed Drive 

ASME American Society of Mechanical Engineers 

ASTM International Society for Testing and Materials 

AWS American Welding Society 

CFD Computational Fluid Dynamics 

CFR Code of Federal Regulations 

3-D Three-Dimensional 

DF Decontamination Factor 

DOE US Department of Energy 
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ESF 

ERDA 
FM.EA 

HEPA 

HCl 

HLW 
.. 

HF 

HVAC 

HOP 

FFB 

ICN 

IEEE 

ISA 

ITS 

LAW 

LVP 

MR 

MDS 

MSDS 
NDE 
NRTL 

ORP 

OSHA 

P&ID 

PMI 
PPE 

ppm 

psf 

PSV 

QA 

QAP 

QL 

SC 
scfm 

Engineered Safety Feature 
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Energy Research and Development Administration 

Failure Mode and Effect Analysis 

High Efficiency Particulate Air 

Hydrogen Chloride 

High Level Waste 

Hydrogen Fluoride 

Heating, Ventilation. and Air-Conditioning 

High Level Waste Secondary Offgas Treatment System 

Foundation Field Bus 

Integrated Control Network 

Institute of Electrical and Electronics Engineers 

Instrmncnt Service Air 

Important to Safety 

Low Activity Waste 

Low Activity Waste Secondary Off gas System 

Material Requisition 

Mechanical Data Sheet 

Material Safety Data Sheet 

Nondestructive Evaluation/Examination 

Nationally Recognized Testing Laboratory. 

Office of River Protection 

Occupational Safety and Health Administration 

Piping and Instrumentation Diagram 

Positive Material Identification 

Personal Protection Equipment 

Parts per million 

pounds per square foot (lb/ft2) 

Pressure Safety Valve 

Quality Assmance 

Quality Assurance Program 

Quality Level 

Seismic Category 

Standard Cubic Feet per Minute 
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1.5 

SDDR 

ss 
TBD 

UL 

VSL 

WAC 

WfP 

Definitions 

Supplier Deviation Disposition Request 

Stainless Steel 

To Be Determined 

Underwriters Laboratories, Inc. 
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Vitreous State Laboratory of The Catholic University of America 

Washington Administrative Code 

Hanford Tank Waste Treatment and lmmobilimtion Plant 

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, 
instnnnentation, 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. 

Adsorbent Media: A solid having the ability to concentrate and bold 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 perfonn onsite inspections and surveillance. 

Bypass, Leakage: A pathway through which contaminated air can escape treatment by the 
installed HEP A and/or adsorber banks. Examples are leaks in filters and filter mollllting 
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 (ESF): A nuclear air treatment system, HV AC 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. 

HEP.A Filter: A high efficiency particulate air filter having a fibrous medium with a particle 
removal efficiency ofat least 99.97 % when tested with essentially monodispersed 0.3 µm test 
aerosol particles. 

Mounting Frame: A structure against which adsorbcrs 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 
subpamgraphs 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 cir 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 Wlits for HLW shall meet the quality level requirements ofQ 
as shown on the associated MDSs and supplier quality assurance program requirements data 
sheet. Seismic category shall be SC-III as shown on the associated MDSs and defmed 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 ofQ 
as shown on the associated MDSs and supplier quality assurance program requirements data 
sheet. Seismic category shall be SC-TII 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 
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2.1.l 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, pans, or paragraphs are listed following a code, industry 
standard, or reference d09ument, 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 HL W and LAW design, fabrication, 
testing, storage, and band.ling. 

2.2 Codes 

2.2.1 ASME AG-1-1997, Code on Nuclear Air and Gas Treannent. 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. 

2.24 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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2.3.1 AGS-GO0l ©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.lJ(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 l 
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 WfP specific tailoring. 

2.3.5 ASME Yl4. l 00, 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 INIHl000, 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 1E Equipment and Circuits. See 
Appendix H for WfP 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, Recommemied Practice for Seismic Qualification of Class lE Equipment for 
Nuclear Power Generating Stations. See Appendix J for wrP specific tailoring. 

2.4 Reference Documents/Drawings 

2.4.1 24590-WTP-3PS-GOOO-T0001, 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 
(PM/) for Shop Fabrication 

2.4.3 24590-WfP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and 
Storage Requirements 

2.4.4 24590-WfP-3PS-NWPO-T0001, Engineering Specification for General Welding and NDE 
Requirements for Supplier Fabricated Piping 

2.4.5 24590-WTP-3PS-MVB2-T0001, Engineering Specification for Welding of Pressure Vessels, 
Heat &changers and Boilers 

2.4.6 24590-WfP-3PS-JQ07-T0001, Engineering Specification for Jnstnunentation for Package 
Systems 

2.4.7 24590-WTP-3PS-SSOO-T0001, Engineering Specification for Welding of Carbon Structural 
Steel 

2.4.8 24590-WfP-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-FB01-T0001, Engineering Specification for Structural Design Loads for 
Seismic Category m and JV Equipmem and Tanks 

2.4.10 24590-WfP-3PS-NN00-T-0001, Engineering Specification for Thermal Insulation for 
Mechanical Systems 

2.4.11 24590-WfP-3PS-JA03-TOO0l, Engineering Specification for Gas Analyzers 

2.4.12 24590-WfP-3PB-POO0-TS11V, Piping Material Classification. Pipe Class SJ JV 

2.4.13 24590-WTP-3PB-P000-TS11N, Piping Material Classification, Pipe Class SJ IN 

2.4.14 24590-WTP-3PS-PV0O-T0001, Enginuring Specification for Technical Supply Conditions 
for Valves 

2.4.15 24590-WfP-3PS-JV15-TOOOI, Engineering Specification for Actuators for On/OjJVa"lves 

2.4.16 24590-WfP-3PS-EKP0-TOO0l, Engineering Specification for Electrical Requirements for 
Packaged Equipment 

2.4.17 24590-WfP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction Motors 

2.4.18 24590-WfP-3PS-PS02-T0001, Engineering Specification for Shop Fabrication of Piping 

2.4.19 24590-WTP-3PS-MV0O-T0OOl, Engineering Specification for Pressure. Vessel Design and 
Fahn·cation 

2.4.20 24590-WfP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical 
Systems and Components 
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2.4.21 24590-WTP-JS-50-00001, Controls and Instrumentation Radar Installation Wave Guide 
Spool Joining Details. 

2.4.22 24 590-WTP-MV-MS9T-OO0 16002. Vessel Connections Standard Details Sheet 2 of 3 

2.4.23 24590-WI'P-3PS-A.FPS-T0001, Engineering Specification for Shop Applied Special 
Protective Coatings for Steel Items and Equipment 

2.4.24 24590-WTP-3PS-GOOO-T0015, EngiMering Specification for Environmental Qualificalion 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&JD -HLW Melter Oflgas System Melter 1 Secondary Ojfgas 
Treatment Sheet 3 of 3. 

2.4.27 24590-HLW-M6-HOP-2001 l, P&JD - HLW Meller Oflgas System Melter 2 Secondary Ojfgas 
Treatment Sheet 3 of 3. 

2.4.28 24590-LAW-M6-LVP-00004, P&ID - LAW Melters Secondary Oflgas Vessel Vent Process 
System Mercury Mitigation Equipmenl. 

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.I . . (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 docmnents. 
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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 temperawre monitors 
for fire detection. Refer to Figure 1 and 2 for additional information related to CO/COx 
monitors and temperature monitors specific to each HL W and LAW Activated Carbon Bed 
Adsorber. (For HLW, each fire detection system shall allow the isolation of one carbcm bed 
upon detection of a fire, such that one Activated Cmbon 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 B313 (Process 
Piping). Flanges used for connection to Buyer's piping shall be class 150 and meet the 
requirements of ASME B313. 

3. 1.10 The CFO 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, platfonn 
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 anc} drain piping, shall be piped to equipment edge 
with flange. 

• Activated Carbon Bed Adsorbers, with pneumatic loading and gravity unloading of 
activated carbon. 

• Platfonn 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 l 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. l .14 The Activated Carbon Bed Adsorber shall be designed to attach insulation to the exterior of 
the pressure boundmy. The design shall ensure the insulation is installed per the requirements 
of Buyer Specification 24590-WTP-3PS-NN00-T0001, Thermal Insulation for Mechanical 
Systems and section 4.3 of this specification. 

3.1.15 Containment of melter off gas is an ITS function of the activated carbon bed adsorber units for 
both HLW and LAW. Design of the pressure botmdary and support frame shall ensure 
containment of melter off gas during nominal. maximum, and design conditions. Pressure 
boundary must also be maintained during and post SC-Ill event Refer to Tables l 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 o:ffgas 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, coMecting piping, air 
· actuated on/off control valves, adsorber bed(s), insulation, water fire suppression system, 

and a discharge filter. 

3.2.2 HL W 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 perfonnance criteria specified in 
section 3.4 of this specification and the MDSs in section 2 of the purchasing documents. 

24590-G04B-F00019 Rev 3 (6'29/2004) 
Page 13 

Ref: 24590-WTP-3DP-G04B-00049 



3.2.3 LAW Activated Carbon Bed Adsorber 

24590•WTP-3PS-MWKO-T0001, Rev 3 
Activated carbon Bed Adsorbers 

3.2.3. 1 LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Hg), iodine (12), 
HCl, and HF from the LAW melter secondary off gas L VP 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 prcheater 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 prehcatcr in 
accordance with Buyer· specification 24590-WfP-3PS-JQ07-TOOOI Jnstrwnenlation for 
Package Systems, and with the requirements of this specification. 

3.4 Performance 

3.4.1 General 

3.4.1.l 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 Adsorbcrs 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 confirm velocity distribution. 

3.4.1.4 Instrumentation, valves, and related appurtenances shall meet the peiformance requirements 
of Buyer specification 24590-WTP-3PS-JQ07-T0001, Jnsr,wnencaJion for Package 
Systems. 

3 .4 .1.5 Actuators for On/Off valves shall meet the performance requirements of Buyer specification 
24590-WTP-3PS-Nl5-T0001, Actuators for On/Off Valves . 

24590-G04B-F00019 Rev 3 (6129/2004) 
Page 14 

Ref: 24590-WTP-3DP-G04B-00049 



J.4.2 

3.4.2.1 

3.4.22 

3.4.3 

3.4.3.1 

HLW 
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Refer to MDSs in Section 2 of the purchasing documents for specified mercury 
decontamination factors (DF)/removal efficiencies and carbon media design life 
requirements. 

Carbon media perfonnance shall be affirmed by warranty testing specified in Appendix B 
of this specification. 

LAW 

Refer to MDS in Section 2 of the purchasing documents for specified mercury, iodine, RC!.. 
and HF decontamination factors (DFs)/rcmoval efficiencies and carbon media design life 
requirements. 

3.4.3.2 Carbon media perfonnance shall be affinncd by warranty testing specified in Appendix B 
of this specification. 

3.S 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 dc?cuments. 

3.5.2 The Activated Carbon Bed Adsorber units shall be considered non-ESF as defined in ASME 
AG-1, Anicle 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 ID.,W Activated Carbon Bed Adsorber units will be installed indoors in an area 
maintained between 59 °F and 83 °F dry-bulb temperature dwing normal operation. The 
LAW Activated Carbon Bed Adsorber unit will be installed indoors in an area maintained 
between 59 °F and 95 "F my-bulb temperature during normal operation. HLW and LAW 
Nominal radiation exposure is 10 mRadJ1u-. 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 
off gas, bed isolation for fire suppression, and prevention of flooding of secondary off gas 
system on introduction of liquids (LAW only) shall be designed and fabricated to meet 
environmental qualifications in accordance with engineering specification 24590-wrP-3PS
JQ06-T0005, Engineering Specification for Environmental Qualification 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 m..w. 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-WfP-3PS
GOOO-T0015, Engineering Specification for Environment.al 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) horirontal ports to 
obtain physical samples at three locations within the bed. The Seller shall provide special 
tools to phys1cally 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
PV0O-T0001, Technical Supply Conditions for Valves, and 24590-WfP-3PS-JV15-T0001 , 
Acruators 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 infOimation. 

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 necessmy 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 Cmbon Bed Adsorber units 
within that facility . Rate of loading shall be specified by the Seller to minimiz.e possible 
damage or degr~tion 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 siz.e. 

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 SS 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 procedme as required in section 3 .11 of this 
specification. 

3.8 DischaJ'le 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°/o 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 Cmbon 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-OOOO-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-2710. 

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. l The Activated Carbon Bed Adsorber and support frames shall be self-supJX>rting. 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 dwing 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--WfP-3PS-FBOl-TOOOl, F.ngineering 
Specification for Structural Design Loads for Seismic Category llI and TV Equipment and 
Tonks. 

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 Vlll, 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 wtloading 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~ut 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, 5 5 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 perfonn the bag-in/ bag-out procedure, it shall conform to 
AGS-GOOl , and ERDA 76-21, Paragraph 2.2.l and Chapter 7. Seller shall work with Buyer 
to detennine 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. l l. 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 perfonn 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 struetures and components on off gas flow distribution through the Activated 
Carbon Bed Adsorbers. 

3.12.2 The 3-D CFD model shall include the following components of the Activated C-arbon 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: 

3.12.4 

3.12.5 

3.12.6 

• Analysis of changes to the Activated Carbon Bed Adsorber units to enhance off gas 
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 unifoxm 
offgas flow distribution through the adsorbers. 

• Analysis of changes to the Activated Carbon Bed Adsorber units to minimize the 
overall dimensions. 

The 3-D graphical results from the CFD model shall demonstrate uniform offgas distnbution 
through the adsorber beds at 75% of the design flowrate with± 10 % variation in flowrate . 

Provide pressure drop to velocity relationship per adsorber bed(s) as part of the CFD analysis 
based on carbon media testing. 

The Seller shall provide the docmnented 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 sk.etehes 
• Functional requirements per this specification 
• Purpose of analysis 
• Definition of design criteria and inputs with corresponding somces 
• 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 softwarelcomputer 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 
• Smnmary 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 
smtcments and expressions and to make statements as concise as possible. If highly technical 
terms are necessary, they shall be adequately explained and def med. 

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 Adso:rbcr 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 wrinsulated 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-WfP-3PS-NN0O-T000I, Thermal Insulation 
for Mechanical Systems. Thermal c.alculations shall also confirm heat loss to the room is 
within the requirements of the MDSs. Refer to section 4.3 of this specification for additioo 
insulation requirements. 

3.13.4 The thennaJ analyses shall confinn 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 
detennine 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 VIll, Div.I 
calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If 
dctcnnincd necessary, based on Seller opemting 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 confinn valve selection (valve material, seat material, leak tightness, etc.) for 
pressure boundary valves and process isolation valves. 

3.14 Activated Carbon Bed Adsorber Design Ana1ysis Requirements 

3.14.1 The Seller shall conduct and submit separate Activated Carbon Bed Adsorber design analyses 
for LAW and HL W 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 ± l O % 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 fonn 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 repon 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-WfP-
3PS-EKP0-T0001, 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 distnbution of power 
within the Activated Carbon Bed Adsorbet- unit The Seller shall provide a disconnect switch 
at the connection point for the Buyer's power feed for each Activated Carbon Bed Adsorber. 

3.153 Delete 

3.15.4 Motors shall operate continuously under running conditions at rated load and meet the 
requirements of Engineering Specification 24590-WI'P-3PS-MUM1-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-T0001, Instrumentation for Package Systems. Refer 
to Figure l 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. 

3.16.1 .2 

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-wrP-3PS-JQ07-T0001, Jnstrwnentationfor 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. 

Analyzers and analyzer systems included in the Seller's scope of work shall meet the 
requirements of Buyer specification 24590-WfP-3PS-JA03-T0001, 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
ID and designed in accordance with Buyer specification 24590-WfP-3PS-FB0l-T0001, 
Engineering specification for Structural Design Loads for Seismic Category III and JV 
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 HL W 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: 

3.16.2.2 

3.16.2.3 

• Inlet temperature elements, thermowell, and indicating tranSmitter on inlet to each 
Activated Carbon Bed. 

• Inlet CO analy:zer 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, thcnnowells, and indicating transmitter. (two 
for each guard media and two for each primary media). 

• Radar level indicator for each Activated Carbon Bed Adsorber vessel. 
• Differential pressure indicating transmitter on each discharge filter. 
• Outlet CO analyzer sample collection tap and return for Buyer supplied ITS CO 

analyzcr. 
• Delete. 
• Mercury monitor sample tap from each Activated Carbon Bed Adsorber with 

common return for Buyer supplied mercury analyzer. See Figuje 3 for Mercury 
monitor sample tap requirements. 

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 primary media). 
• Two (2) radar level indicat0rs for each Activated Carbon Bed Adsorbcr 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. 

Deleted. 
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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-WfP-3PS-JQ07-T0001, 
Instrumentation for Package Systems. Seller shall work closely with the Buyer in 
determining the location of the temperature instnnnents. 

As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed vessel shall have radar level 
ind.icator(s). Radar level indicators shall be Ohmart-Vega meeting Appendix B 
requirements of Buyer specification 24590-WTP-3PS-JQ07-T0001, Instrwnentation for 
Package Systems. Seller proposed substitutions shall be well documented as to the relative 
technical advantages and exclude commercial considerations. 

Seller shall provide control logic required to operate the Activated Carbon Bed AdSOtber 
Units including the fire suppression system in accordance with the performance 
requirements of this specification and MDSs. 

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-T0001, 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-WI'P-3PS-JQ07-T0001, Instrumentation for Package Systems, and the 
requirements of IEEE Std. 384. 

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-WfP-3PS-JQ07-TOO0l, 
lnstn.unemationfor Package Systems for ll'S 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 Ad.sorbers 
• Control and electrical components related to HL W 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 Sellcr's 
control panel. All isolation valves are fail closed, refer to Figures 1 and 2 for 
additional information.) 

• Buyer supplied inlet and outlet CO analy:rers for HL W. Buyer supplied inlet and 
outlet COx analyzers for LAW. 

The following instrumentation shall meet the requirements of Buyer specification 24590-
WTP-3PS-JQ06-T0005, Environmental Qualification of Concrol and Electrical Systems and 
Components. 

• Inlet temperature elements for LAW Activated Carbon Bed Adsorbers 
• Radar level indicators for LAW Activated Carbon Bed Adsorbers 
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• Control end electrical components related to lil.. W 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 mollllting of the control system and related instrmnentation. 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-T0001, Engineering Specification for lnstrwnentation 
for Package Systems. 

3.17 Accessibility and Maintenance 

3.17.1 General 

3 .17 .1.1 Accessibility and maintenance requirements wall 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 perfonn maintenance activities 
and describe its use in applicable procedures. 

3.17.1.6 lf 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 ofDOE-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 petfoIU1 
maintenance. 
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The Activated Carbon Bed Adsorbcr 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 9111 Edition. 

The Activated Carbon Bed Adsorber unit maintenance platforms shall include guardrails. 
The guardrails shall be made out of piping. 

The guardrails shall be designed per 29 CFR 1910.23. 

The minimum live load for the column platforms shall be 100 psf. If platforms are to be 
used for lay down during maintenance, use a minimum live load of 250 psf. 

The fixed ladder to be installed on the maintenance platforms shall meet the requirements 
set forth in 29 CFR 1910.27. 

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 HL W and LAW 
facilities. 

All openings in guardrails of each Activated Carbon Bed Adsorber unit maintenance 
platform shall have a safety gate or chain designed per the requirements of29 CFR 1910.23. 

4 Materials 

4.1 General 

4.1.l Material used for the pressure boundary including control.instrumentation shall comply with 
Buyer specification 24590-WfP-3PS-GOOO-T0002, Positive Material Identification (PMI)for 
Shop FabricaJion. In accordance with the requirements of the PMI specification the Cr, Ni, 
Mo, content of the pressure boundary materials including weld consmn.ables 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 HCl, HF, and radioactive iodine 
(11

~ associated with the LAW system is required, (an HCl, HF, and iodine guard bed is not 
required for the HL W off gas). 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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4.2.1 Materials used in the construction of the Activated Carbon Bed Adsoiber 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 Activat.ed 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 of316 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.l 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 INIH 1000 and NACE Standard RP0198, Buyer 
specification 24590-WI'P-3PS-NNOO-T0001 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-NNOO-T0001 
Thernu:Jl 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 Adsorbcr 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. m~oles, doors, 
and access openings. 

4 .3. 7 All recommended insulation components, including facings, mastic, and adhesives, shall meer 
ASTM E84 fire luwll-d 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-wrP-3PB-POOO-TSllV Piping 
Material Classification Pipe Class SJ 1 V. for m..w, and Buyer specification 24590-WTP-
3PB-POOO-TS1 lN Piping Material Classification Pipe Class SJ 1 N, 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.l 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 

4.53 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 
incompauble 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. Activat.ed 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 listec! 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. l. 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-T0001 , Shop Fabrication of Piping. 

5.2 Assembly 

5.2.l Flatness of the completed Activated Carbon Bed Adsorbers and suppon 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.l 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: 

• Buyer Specification 24590-WTP-3PS-SSOO-T0001 
• Buyer Specification 24590-WTP-3PS-SSOO-T0002 
• Buyer Specification 24590-WTP-3PS-NWPO-T0001 
• Buyer Specification 24590-WTP-3PS-MVB2-T0001 (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) 
• ASMEB31.3 
• AWS Dl.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 Camon Bed Adsorber welder qualifications shall be performed in accordance with 
requirements of the referenced specifications and codes listed in section 5.4.l 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 qnali.fied 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 Stroctural Carbon Steel to Structural 
Stainless Steel and 24590-WTP-3PS-SSOO-T0001, 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 petformed in accordance with ASME 
AG-1, subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VITI 

24S90-004B-FOOOI9 Rev 3 (6129/2004) 
Page30 

Ref: 24590-wrP-3DP-G04B-00049 



245~0-WTP·3PS·MWICO-TD001, Rev 3 
Acttvated carbon Bed Adsorbers 

(housing pre~urc boundary only). Weld repair records shall be included with Seller's quality 
verification document package to be submitted to Bayer. 

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.S 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 swfaces in accordance with 24590-wrP-3PS
AFPS-TOOOl, 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-wrP-3PS-AFPS-T0001, 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 
fiµed material, and subsequently ground off, are considered to be contaminated with zinc. 
Stainless steel shall not be welded to these swf aces. · 

5.5.4 Zinc filled coatin~ &hall 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 Slee I Items and Equipment, section 2.2.1 . 

5.5.5 The following coating materials may be applied directly to stainless steel surfaces: 

• Sherwin Williams Macropoxy 646 

• 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-
wrP-3PS-AFPS-TOOO l , Engineering Specification for Shop .Applied Special Protective 
Coatings for 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 l 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 he 
coated with system code G (see 24590-wrP-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 end 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-WfP-3PS-AFPS-T0001, 
Engineering Specification for Shop A.ppliep Special Protective Coatings for Steel Items and 
F,quipment, Appendix D, Note 15. 

5.5.8 Components that are coated to manufacturer's standard shall be in accordance with 24590-
WfP-3PS-AFPS-T0OOl , 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 (Jevelop 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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snmdards, 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, subarticie 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 A1!y 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 
Vlll, Div. l (housing pressure boundary only), and Buyer specification 24590-WfP-3PS
MVOO-TOOOl, Pressure Vessel Design and Fabricahon. 

6.2.2 Activated Carbon Bed Adsorber support frame welds shall be inspected, examined, and tested 
in accordance with Buyer specification 24590-WfP-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-T0001, Shop Fabrication of Piping, and Buyer 
specification 24590-WTP-3PS-NWPO-TOOOI, 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 submin.ed 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 pcrsoIU1el qwilification 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 ofNQA-1. 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 fmal report shall be suomitted 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 10.7, 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 

I 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 arid tested per applicable sections of ASME 
AG-I, 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-WI'P-3PS-EKPO-T0001, Electrical Requirements for Packaged 
Equipment, and 24590-WTP-3PS-JQ07-T0001, 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: 

• Visual Inspection 
• Structural Capability Test 
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• 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 testin,g per ASME Boiler and Pressure Vessel Code, Section VIII, Div. l 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 
Adsorbcr, 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 wioiessed 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 lil.. W 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. 

24590-G04B-F00019 Rev 3 (6129/2004) 
Page 35 

Ref: 24590-WTP-3DP-G04B-00049 



7 Preparation for Shipment 

7 .1 General Requirements 

24590-WTP•3PS-MWKO-T0001, Rev 3 
Activated Carbon Bed Adsorbers 

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-GO0O-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 writs, 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 docmnents in Paragraphs 7.1.l 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-WfP-3PS-GOOO-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.l The Seller's QAP Requirements are included in Buyer specification 
24590-WfP-3PS-GOOO-T000l, General Specification for Supplier Quality Assurance 
Program Requiremenrs. 
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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-T0OOI, 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-WfP-3PS-GOOO-TOOOl, General 
Specification for Supplier Quality Assurance Program Requirements. 

8.2.2 Toe 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 Asmrance 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 docmnents/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) fonn in section 2 of the pmchasing 
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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10.1 General 
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10.l.l Seller shall submit to Buyer all detailed designs, documentation, procedures, instructions, 
calculations, analyses, laboratory results, models, manufacturer data, inspection plans and 
reports, test plans end 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 
docmnents. 

10.1.2 Ail 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 
Activamd 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. 

1 O. l .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. 

I 0.1 .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 cbangeout 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. 

l 0.1.9 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, thennal, 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 compOI)ents 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: 

• 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, Rcliasoft, etc.) 

10.1.13 Provide installation manual per the requirements of engineering specification 24590-WfP-
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-GO0O-T0003, Packaging. Handling, and Storage 
Rtquiremrnts. 

10.1.15 All analyses shall be submitted in accordance with the requirements of 24590-WfP-3PS
OOO0-T00l4, Engineering Specification for Supplier Design Analyses. 

10.2 Drawings 

10.2.1 Seller shall provide all drawings required per this specification ~d 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 Yl4.l00, 
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 si7.es 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 
nwnbers. 
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• Interconnection diagram showing details of all internal connections and Buyer 
external connections, including required location and si7.es 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% Desi&n Review 

I 0.3 .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 Fin.ali7.ed outline dimensions of the Activated Carbon Bed Adsorbe:r units shall be included in 
the 30 % design review. Finaliz.ed dimensions shall, at a minimum, include the following: 

• Overall dimensions and size forActivated Carbon Bed Adsorber units 
• P&IDs 
• 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.) 
• Prcliminmy 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. 

l 0.6.2 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 oftbe testing to the WfP Project. 
• Test Prerequisites - Definition and/or reference of laboratory testing, engineering 

analyses, small-scale testing needed to support testing. 
• 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. nmnber of replicates, and planned analyses to be .performed. Minimum 
data accuracy requirements-shall be addre~d. 

• 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 
authoriz.e changes or modifications depending on the significance of the change. 

• Equipment Configuration Record - The equipment configuration for the test or 
document reference where the configmation 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. Arry 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 fmdings of the test performed are consistent with previous test 
reports, whether the expected Wf P 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 diiring 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-JPN-MWK0-00001 
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• 24590-WTP-3PN-MWK0-00002 
• 24590-WTP-SDDR-PROC-04-01020 
• 24590-WTP-SDDR-PROC-04-01040 
• 24590-WfP-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 

• 24590-WTP-SDDR-M-06-00286 
• 24590-WTP-SDDR-M-06-00287 
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Figure I HLW Actinted Carbon S.d Adsorber Schematic 

, ......... . ..... I~--- -~"J'-- -----'1~- _____, 

~ 

·····l ......... , .. ~-

l• •••lf---~- ~ ~ 

24590-0D<l8-F000 19 R. v l (61291200<IJ 

~~-:::.~· .. ..... ._. ··- ...... . 
r-·!-~ ••• •••••· •• • ••"•• .. •• /2, ,,,,1u, •• ••• ••· 

---•al • I ••••• I 
·- - ~ - • •••n•••• 

··t~:=-· - 7,-:-, 
_:i-

--~·--~· ········· ••,··:~· ? , 
_ .::r-

Re[: 2'590-WTP-l OP-004 B-00049 

.. , .. ..... ,,., ...... , ... ,. 

.......... t• •••••••• "". •......... ,, ............ ,, . ....... . , .... ··"·· .. . .. , .. , .......... ... . .. ,, ..... , .... ,. 

..... : : ~··.·. ~: / ·~·:·.: ::.~. ~·: ....... . ......... , ..... . 

-----41••··· · 

lt45,0-WTP-3f'S-MWKD-TIMI01, 1tev J 
Adlv-Cerbon Bed ""-'ben 

Notes: 
1. Tht. ftgure IS only lntended to give • pictortal Vtaw of the offgM 

low lhrougt, lho Ac11vllled Carbon Bed Adsorllerw. Only lho 
major eon-c,onents •• lhown. Refer to P&10·, 24590-HLW-Me
HOf'-OOOt I and 24590-HLW-M!I-HOP-20011 .,d lhe 
opecilica11on for al components to be Included. 

2 Deleted 

3. Pneumatic loading or ma,uol system la not lhown lor da11y. 

4. Buyer ~ed mereuy onayrer 19 pneumllllca!ly ~llled to 
Nlect Adlvllod Carbon Bed Adsofber lo bl monitonod 

5. lnllrvrnent air tubing i. not shown. ln9trument air 1111111 bo 
-..,phd on • oommon he• dor, piped ID -ipment edge and 
langed 

6. Sehr shlllf s,pply • tingle eleclric:al lood ro<µred lor Heh 
Acllvllled Cort>on Bod-· 

7. Except for ITS lnnumonlation tn11!ffac.., 8e!11r shall supply • 
oingle 1-..- ln1iotfc• point for bolh Activlled Cernon 
Bod Ad•o,t,ora in IICcOrdlnoe v,lth the roquhmento ol Buy.
_.;tlcatior124590-WTP-3P&-JQ07-T0001 . 

B. ~d PSV - """' lines for !'Ire IUppreaion oy,ttBm •• not 
shown. Sys1wm "'11111 be pe, Sele<'s deoi1J1. 

9. Mwcury -ttzer II lhown for clarity but lo nof incllded In tie 
SeNor's --• of supply. See fi- 3 of this spedllcation for 
Seier provided rmtrCUy probe connection flang• r• quir• menbi.. 

10. ITS aolenoidl Identified lor tie lsolalon Vlllv• •• part ol 
acluofors. 

11 . CO onlllyzer1 •• shown lor darl!y buf ere not Included In the 
Setfs's ICOP• o( supply_ Seller to pruvlde 112· msiuol roof 
vllve for CO analyzer uffl)I• collection and reun line. 

Leoend: 

~ .........., 
----· 
~ ._......., 

~--
n -
~ ---
l><l 

-Control Roa. y,-. itlar -

II eo.t.-•~(Opatkllf Fl-,•~ -ibleJ_ 
c.o-,,aRoo. ,,.._.., . t Diaa,da,Soltwatt C.-Mocli• TIUO• 
(OpanikwAate11tibl1) 

) -... -Field,..._. 
) 

R..,_•SoniaSi .... 
(Oparalls,._tibl•) (No<<lo-') 

-

~BfflWf!JV-'ve 'T c.\QIMD•Oil .... , 

M..• al\' .... 

~6 
Some inrormatlon on~1tge ____ 011y appear tot,. 
illcaible, however. the information neceasmy for assuring 
adequ11e desi~~ 
Stsnature: ;c/~ Date: Y/ 

P1ge 45 



Figure l LAW Activated Carbo• Bed Adsorbtt Schematic 
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Figure 3 Mercury Gu Monitor Probe Flange Connection 
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Table J Important to Safety Equipment List (BL W) 
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Appendix A 
Mandatory Ammonium Nitrate Test Requirements for LAW 
Carbon Bed Adsorbers 

1.0 Purpose 

The pmpose of appendix A testing is to determine if sufficient amounts of ammonium nitrate can fohn in 
the LAW off gas pipeline, in the guard bed, and in the activated carbon bed adsorber media to increase the 
propagation rate ofa 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 exothemts resulting from NOx. It may be necessary 
to condition the carbon media before testing with large NOx concentrations. 

3.0 Objectives 

1. Test I - Determine formation of ~O:J in the proposed LAW activated carbon adsorber media(s) 
configuration if the inlet gas contains NOx and NH3. · 

2. Test 2 - Assess the ba2:ards associated with N14NO:J 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 ofNQA-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 °C with dry hot air passing through the test beds at the test temperature. 

5 .1 Test 1 - Determine ~~ 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 HEP A temperature - 50 °C (bounding case in exception with m~chanical data 

sheets) 
• Relative humidity - 50 % (bounding case in exception with mechanical data 

sheets) 
• Gas composition: 

a. Bulle gas - Air and water vapor 
b. Other constituents -

1. Inlet NH3 concentration - 10 ppm 
ii. Inlet CO concentration - 170 ppm 
iii. Inlet NO concentration - 4000 ppm 

iv. Inlet NC>i concentration -4000 ppm 

• Inlet gas HEP A filtered to remove particulate ammonium nitrate formed prior to 
the carbon bed with two AG- I certified HEP A filters operating in series. 

• Eight (8) seconds gas residence time to simulate ammonium nitrate fonnation, 
prior to HEP A filtration. 

• Residence time from the HEP A filters to the carbon bed is specified as 2.8 seconds. 

b. Test du.ration 
• By vendor 

c. Data to be obtained 
• Inlet and outlet NO, N~. NH3 concentrations. 
• Quantity of NILN~ - accumulated in the pipeline, HEP As, and bed media at the 
~~~ . . 

• 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 ammoniwn nitrate. 

5 .3 Test 3 - If a substantial quantity of ammonium nitrate or a substantial 
exotherm is detennined, re-run Test 1 and Test 2 with the addition of 
off gas pre-heat to 70 °C 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% ofthe NO and NO:i 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 

ammoniwn nitrate accumulated in two-years of bed life. 
3. If Test I 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 

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 OOE's mixed wastes including the high-level tank wastes, which will 
be processed in the WI'P. 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 
represeatative of WTP mehcr offgas. Concerns related to the adsorption behavior of elemental and 
oxidm:d f onns 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-00011, 24590-HLW-MVD-HOP-20011, 24590-LAW
MVD-L VP-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 nonnal as the bed became acclimated to water (except for heat 
losses). Introductioo ofNOx to the Kombisorb BAT 37 resuhed 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 ofNOx to the bed (referred 
to as conditioning). The addition of Organics is very important, however acetrinitrile (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, K.ombisorb 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"C. 
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• As NOx and organic approach full rates and during steady state operations, temperatures up to 
13.0°C are pennissible. 

• 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 1 °C 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 mercwy to the test apparatus may be initiated. 

3.0 Objectives 

1. Test 1 - Detennine 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 far the HLW lead adsorber. Confirm that the maximum media 
operating temperatures in the lead and lag adsorbers are below 13 O"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 off gas. 
Confnm compliance with removal efficiency requirements and 24 month design life for LAW lead 
adsorbcr. 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-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 HL W and LAW off gas systems will operate !lllder the 
conditions defined in mechanical data sheets (24590-HLW-MVD-HOP-0001 l , 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 1.0°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 ofrone ·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 off gas 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 µg/dscm ± 50 µg/dscm 
• Relativehumidity-18.6%± l¾ 
• Gas composition (actual composition): 

a. Bulle gas - Air and water vapor 
b. Concentration of organic: 

i. acetonitrilc - 2 ppm± 0.05 ppm 

c. Other components 

B. Test duration: 

l . COi- 0.4% ± 0.03% 
ii. CO - 5 .2 ppm ± 0.2 ppm 
iii. NO - 480 ppm± 10 ppm 
1v. NOi - 370 ppm± 10 ppm 
v. HF - 6.2 ppm± 0.2 ppm 

• Initial period to condition the virgin sorbents with the test gases and to reach 
steady-state operations. 

• l 00 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 mercmy concentrations for the lead and lag adsorbers. 
• Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at 

end oftest. 
• Measure inlet and outlet off gas temperatures oflead and lag adsorbers. 
• Measure sulfur content of three rq,resentarive 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 adsorbcrs. 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 µg/dscm using the DF of l 000 and 
maxDI1um mercury loading of 52,552 µg/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 edsorbcrs . 
Estimated time for breakthrough of Hg for the lead and lag test adsorbers and for 
the WTP lead and lag adsorbcrs. (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 µg/dscm .) 
Correlation of lead and lag adsorber guard and primary bed temperatures and 
off gas 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 adsorbcr) 

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 off gas 
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 µg/dscm ± 50 µg/dscm 

i. Elemental mercury 85-wf/o ± 1 wt% Hg0 

ii. Oxidized mercury 15wt"/o ± 1 wf/4 Hg ... 2 (HgCli) 
• Relative humidity - l 0.2 % ± I% (Nominal Condition on Mechanical Dara Sheet) 
• Gas composition (actual composition): 

a. Bulle gas - Air and water v.apor 
b. Concentration of organic : 

i. acetonitrilc - 50 ppm ± 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: 

B. Test duration: 

i. Inlet CO concentration - 480 ppm ± 10 ppm 
ii. Inlet NO concentration - 3800 ppm :I: 50 ppm 
m. Inlet NOi concentration - 5600 ppm ± 50 ppm 
iv. Inlet COi concentration - 1.2%± 0.5% 
v. Inlet SOi concemration - 5.0 ppm± 0.1 ppm 

• Initial period to condition the virgin sorbent with the test gases and to reach steady
state operations. 

• l 00 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 oftest 
• 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 off gas 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 mercwy for the lead and lag test adsorbers and 

for the WfP 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 µg/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 adsorbcrs. 
• 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 WfP adsorbet"s. 
• Correlation of lead and lag adsorber guard and primary bed temperatures and 

offgas constituents. 
• Analysis of the impact ofkey gas components on sorbent temperatures during 

conditioning and operational phases. 

E. Performance: 
• Mercury removal efficiency - 99.8% 
• Hydrogen chloride removal efficiency - 97°/o. 
• Hydrogen fluoride removal efficiency ~ 97°/o 
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• Iodine removal efficiency • 99°/c, 
• Carbon media temperature maintained below maximum operating temperature 

(130°C) 
• Design life • 24 months (WfP lead adsorber) 

6.0 Success Criteria 

1. Verification that specified removal efficiencies for required off gas constituents arc achieved. 
2. Quantimtion ofload profiles for required off gas constituents and verification of WI'P bed life. 
3. Verification that carbon media temperature controls maintain carbon media temperature below its 

maximum allowable operating temperatmc of 130°C. 
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Appendix C 

Permit Testing 
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AppendixC 
Permit Testing 

1.0 Purpose 

The purpose of appendix C testing is to determine removal efficiency and loading of spiked organics for 
WTP off gas 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 WfP Lead and Lag Adsorbers. 

Permit requirements for the WTP melter offgas systems specify compliance with Maximum Achievable 
Control Technology (MACl) 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 WfP carbon bed design. VSL testing has 
also shown large temperature exothenns 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 pennissil>le. 

• 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 ad.somers will be reached when the gas outlet temperature for the lag 
bed operates at less than a l°C change for one hour and monitoring of total hydrocarbons (fHC) is 
maintained within a l to 3% variation for one hour. Once steady-stat.e media temperatures and THC 
concentrations are reached, introduction of mercury to the test apparatus. may be initiated. 

3.0 Objectives 

1. Test l - Detennine removal efficiency and loading of mercury, allyl alcohol, and naphthalene on the 
guard and primary test beds for the lead and lag adsorbers with fil W simulated off gas. Measure 
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media temperatures and establish maximum allowable changes in NOx and ally! 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 ally! 
alcohol concentrations required to maintain control of bed temperatures due to adsorption and 
exothennic 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 HL W 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 WfP 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 l.O"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 HL W off gas. 

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 µg/dscm ± 50 µg/dscm 
• Relative humidity - 18. 6 % ± I% 
• Gas composition: 

a. Bulk gas - Air and water vapor 
b. Concentrations of organics: 
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i. AUyl alcobol-1400 ppm± 20 ppm (dry) 
-ii. Naphthalene-35pprn± 1 ppm(dry) 

c. Other components (actual composition): 

i. COi-1,2%± 0.03% 
ii. CO - 900 ppm ± 20 ppm 
iii. NO-480 pPm ± IO ppm 
iv. NO:i - 3 70 ppm± 10 ppm 
v. HF - 6.2 ppm± 0.2 ppm 

B. Test-duration: 
• lnitial 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 mercwy 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 ally} alcohol and naphthalene concentrations in the lead 
and lag ad.sorbets. 

• Media temperature. at two equally ~d 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 Wf P lead and lag ad:sorbers. · 
• Ally 1 alcohol and naphthalene removal efficiency and loading for the lead and lag 

adsorbers. 
• Estimated time for breakthrough of ally I alcohol and naphthalene for the lead and 

lag adsorbers. 
• Correlation of guard and primary bed temperatures and off gas constituents for the 

lead and lag ad.sorber. 
• 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% 
• Carbon media tempenature maintained below maximum allowable operating 

temperature for the media (130°C) 

5.2 Test 2 - Measure mercury, hydrogen chloride, allyl alcoho~ and naphthalene removal 
efficiencies using a simulated LAW off gas. 

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 :1: 0.5°C (Nominal Condition on Mechanical Data Sheet) 
• Mercury concentration - 24,000 µg/dscm ± 50 µg/dscm 

i. Elemental mercury ·s5wt°/o :1: 1 wt% Hg0 

ii. Oxidiz:cd mercury 15wt°/o :I: 1 wt°/o Hg+2 (HgCli) 
• Relative humidity - 10.2% :I: 1 % (Nominal Condition on Mechanical Data Sheet)) 
• Gas composition: 

a. Bwk gas -Air and water vapor 
b. Concentrations of organics: 

i. Acetonitrile - 50 ppm ± 1.5 ppm 
ii. Allyl alcohol- 100 ppm :1: 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 concenttation - 3800 ppm ± 50 ppm 
iii. Inlet NOi concentration - 5600 ppm ± 50 ppm 
iv. Inlet COi concentration - 2% ± 0.5%v. 
v. Inlet SOi 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 adsorbcr (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 
arid lag adsorbers. 
Measure inlet and outlet offgas temperatures oflead and lag adsorbers . 
Measure sulfur content of three representati.ve 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 centerlin~ 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 ai:Iy I 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 8Ild 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 wrP 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. 
• Ally 1 alcohol and naphthalene removal efficiency and loading for the lead and lag 

adsorbers. 
• Estimated time for breakthrough of ally 1 alcohol and naphthalene for the lead and 

lag adsorbers. 
• Correlation of guard and primary bed temperatures and off gas 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 

I . Quantization of the removal efficiencies required off gas constituents. 
2. Quantization of load profiles for required offgas constituents and determination ofWfP 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 ally I 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 ally! alcohol and 

naphthalene rates that satisfy the success criteria. 
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A·ppendix D 

WTP Specific Tailoring of ASME AG-1-1997 
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Appendix D 
WTP Specific Tailoring of ASME AG-1-1997 
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filler aid dificmnial pra!UR.ai:nJll!i Chc-filta- is relied11po1rtn at111re lhaLU larifiH:dgc I., cnbeddei! 
ilno she fluid~-

'Ibcak dmnJc hoo.1i11gnn: frootoa:ess IIIJd.arellOLwalk-.insty.lc. ThD-lil:icr is DOI aco:-.d from.u 
aide. Tbcrdba:. til•enctrieval.fuauraal'ldfilta'~~doaat~. Admqring 
IDCallllism aw iii a1pablc-of ~ Ille fi1ca {c.g..fordide-=ss.~) ii DOC. ~ired. The sm 
d3anaellol,siap·am deaiped co allow-a perlOll to ltllCrt-1 TCmOVe CIIClt tilrer. 

Subat'Udc f,-K-41tu 

Rmlt-tecoud paragraph of SllbtnicleFK-4100 as fnllow, for remote cbAllge ad safe chmlge radial 
HEPA filter cksitlJ'.11; 

Replace 1be leX1 with: For RanotwtCbmgeud Safe Cllange Radial HEPA Filter,;, the total JDDdiA ara 
pruv.ilk:d within dit: filler pd,llblJl be audi lbatJIIU.iumn modia vdoo11y i,, 65 f\lmin {2.0 mtmin} at lhe 
rilod flow. 

JIUlllficadff! The RPP0WTJ>ndialfllter ~~ is based upon a UK Atomic Energy Staodnnl 
~ AESS 30/951 ® . "llw=~ cattains 1111 e,gui,..•lear ~to·dudound in AG-1. 
II mtM: "The effective UA-of filta:medimn used fur ·cadl imert aball be·uot lllA du 3.0 aq m for nay 
100.11¥..-d u-.1.low.~ 'lbc.Pro.fa:t-p-opos•tomed lbu.ailenan. COnYcnmll lbeSe metrii: untts far.a 
UK. 950 1/11 (-UlOO ~fm)niledfiltz:r equalea 1o appl0Xilnattly·6.5 ft/min media mocrty « a minimlnn of 
308sq. ftof-Jnalia. 
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... 

llMr- ~tectt.• l'rojttt. Watte 1'Jatmeat J!tant 
Sd1t1 lleguiramah·Duc:11JHJlt Vtllua• D 
M599-WTP·SRD-ESIU1-tol~. Rev 4 

Toe-OOElfuclair NI"~ a.icibool(Refe,enceOOE-HDBK-U6!>-1003 Cbaplor 2.3.7 IDld 
Figure 2.Sfa)) illmltalr:I~ and inlan behmdthif code~ AQ..1 S~lick: 
JIK-1130 ltala that a.HEPA fili~ lblil bllve ~n •~ t!/Jld8fe)I sjtt91.3/,, {1"DL la, a maxtm,n,, 
~pt,,mo11o,rcfO.l>m1ft,,-o.1 #cicr.onte1"1"dintd~-,ut---,l~a. M This dcfil'lellhc 
mininan pc:sfGl'JDUICe of;a HEPA ~'filler. Tbc:curva-dl.-picled in ri;urt 2.B(e)ol'~ Ulllldbook 
lbowlb&Ul l1i:S Atmilt.-~. 1be OOO-mica'onpwticl1faima11 be.Ollpecrecho pcaea11:-a HliP A 
Jil1eu1M:bilaattb,ACl-t FK·ll30pcdonnmi,.-.: ~ire111ent Wllllld not ~lllt:I.. 

Iii-IOl'IIIIOl pmdntion 1ll811; bn-c,becn pelf armed 011 the~ :filteulesii;n both iAaidc 
pMotype•lrouADgS mid on inilMilualprotorypc;.nidial rrl1e.ru1csipiecl wilh a mediaan:aaf23~1111 .-ft., or 
~t_~ Jl/JIIOl.medic \Uleit_y. EadJ ll:CI ~that.II filw design with n,edia YClocili&?$ 

of1hiJ inqrritude ~ meertbe qaaliiitation paformancc ~-slated in AG-I 1e.g.. '9;91-,. 
df.icielley or llelu:r'fnr ~ ofO.3-Jllicron pwclca). 

lbe p:vpo11.-d RPF-Wll' dcsip1 111CJ a. filler wilh . .aepmxirnald.y 325 sq..n. or effCL.1ive mcilin-=. or :s. 
mcltiA ,ve~ ofapproxrrnaaty 6.1 flfmm. Thi,.rqrnm~ a-11 iqin>Ye1U1:11L.11D'1be UK desig-11.xl 
lbeftfore·CIIIIIIDUCB icnncd. the UK bidDrd n:quiraneot. 

further additioo oflilur nwdia co meettbe more restrictiYe AG-I Se.clion •n.nqoirmieor~ possibfy 
rcsull in nthcr llllclcsir3ble ·desisn aad:pcrf Offlllllla: characla:isacs (e.g., incrcncd DP, reduced pleat 

~- lbc ftiltl' seo~ iul&o limud 'IJy maey Olba-daip..~ ~ tvailable 
baildiug ~ pc:t1Qa11d 6i1a,banalillg lilll~ md waate dlspolll ~ .lim:iwi!ma. 

'fahltFK~l 

Reville 'toble.FK-4000-1 rllin.g intbmlatian for cbe 2.000 aclin fiha- aK follnws fur n:moic eban~ and 
snfc cllnn-gt HEPA ndialfflm'~ 

T,ULE t"K-40CIG-1 (TAILORF.D) 
ntt l RADIA.L Fl .ow BEP A Flt:ru-NO.MINA.I, RA TINGS 

,:.tui:aim ~ Air Flow Maximwn RUMltallce 

(acfin) (ml./hJ) I JnebesWC )'a. 
! 

40 68 1.3 325 

100 170 1.3 325 

'250 .aiis 1.3 32; 

500 850 1.3 32.S 
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1000 

lSOO 

lDOO 

~ Prtltdloa !'Ntj~c:t • Wiure Trutmc11t Plant 

Safety RelJllinlMllb »oc.Jwllt V.--• D 
i.4S90-WTP-51U>-ESH-Ol-ool-Gl • R•" 4 

1700 1.3 

2S50 l.> 

3400 1.6 

325 

32~ 

400 

J~u: A new fika" ol:llligo k .llem&i:lewlb,p.:d imll lhe iDlcnt of qaolifying it 111 -dmlas wilh 
the A.G-1 ~ l'be Rl'P;;wJ'P Tldiall,Jcar lfBPA fllier 4iesl$D bl'IBirilltd fronl UK Atamk Blle-gy 
StandaJd,Specificalioo /\BSS..'°'95100. 'Jbe.ndia(Jlc,w ~A.~~11 be decigr,edf<U'fflmffllll'II 
initialflRIIIR drop'Ot appradmarely 15Hnd!es.WCat a.med Dow of.2.000 dm. 1bis iljusvJliahtly 
gidm~ l-«Jla ofO.lS iDclscs WC) tbc,accq,c,,rr '"ritcrieo Nled m UK Alkm\i.;:1:.DirJY SlaodaRI 
~ AESS 3~100. Tb.is._ Ill IXIICMICI~ drvp,isJIDIIIWilY da,.,,iomml:l•dcstp 
difta"!III=- hetw- die UJ.. deiiti:n&il;tbe.daliBn·prapollld:ftlr ~in 1be Jt:RJ>..WTP. n-dift'
includc,illCfflltO lnffha-pack: &iplb, ncrcllilCSffl mcogaard to rnedia.padc-pipa(ll9Cd Jo alhancc 
pr:ufa:llaa ofibr>mmia}, IIOdlJIIICe !D-8UClCDlllllO~-the-lilt&n gel a:A1 cbUIIICl The UK 6llcr pack depllJ 
is:ap~ AfflDl-or-2. 7 indies. Tbe RPP-:w1'Pfik£ff-arunilable in l-incJsJocn:mcotpck 
clqMb, wilh a:J,.incli pin::lr,clcpdi pn1POICd for 1111e·cinthc lU'J'•"W'l'P. 'Ib:·aliplly deeper ltl"P-WTP Jnedia 
paer,dellisD -.,ftUDCratetbe,!llnr mtdia ana and lnenasc UleJ'ffllO\-al cfficialcy for mwll pardcles. 
The bebel"Jla pmcd.mlbe RPP>WIJ' radial.fiJtcr.acsipl 1ft vw.cho,Cllllwaigb the negligible incmlR iD 
aiJtlow ,aialang, (-3 to S-.- of lypical fihl:r loadiQS at diqe-ou1 offiltcrclemc:Gl). 

Type I iilla- f1llngc IDd and up toleranc:c. shall mccuba following criwria.: paialld w.ilhio 1/a w.. Hal 
lrilhinYisin. 

J..atflctltioa: T.AlbOR.ING OF P ARALLELl'SM TOtERA3ilCE: The,iai\oriog._presmcd •~ ~ 
die code~ tor flaaae 10 endQP ~ld&smfrom l/16 in. 10 l~-in. For1bc R.cu111111 ~ 
Filt«,tbc:: imt:flaiF, whidl.ia.lr.iudA lbe'~I a:wmel with a:namu,al width of3J4m.., acatct tbc-1 aod 
llqlf>OAS lbe'1il_ltr illlidc lbe;~ing. Toll awct<cnd cap i~falty ~uspcoded msidethe lx>usii)J,by Jbe 
apposite inlet flougll(Lc., aatlcl.and,cap.domnot«<o11di lbeballllingundiii,~ -i ID fum1 lhb-1). 
Panillelinn IO wilbin LIS UL wilhnsun: lhal m1,adtlguorc-b.owlin::-to-fillc! seal ill c;noted. Fcribt..Sllfe 
Cllllngc.Fdler,.as willl lhe n-more filter, the ICt1 i1 farmed by imel1ion of a homing knifiHdge iallrafihcr 
icd fillcd cmnnel with a. nominal width orlt,4 b. The gel-dumnel u loeald·1JD taie filwr iaLl!l llimgc. 
Pnlldian ID wi1hiD 1/S 'in. wi11.msure an adc:quatll-houling•10-filler !Clll u crcaied 

TAJLORINO OF SQUARENESS TOLERANCE: 1bc "sqllal'CDCSS" 11>lcruce ftomfK-0211 isbe.io& 
llddrased with a-iolenuii:e-for .::in.,iiar nmCJUt. .a,;. Wied in tailoring far fK-ol'12. CirailarfllllDUl amtrols 
lhc-cumulllllvj} variatioml.tlat ma_y bo,prae:111 in tbc-pmtianal rclatiomhtp bctwecu tbc·inlet Dallgc:;and 
ouOel.'3\ CIIJl· lnJIJICIC1im fur oin:ular nmout-s·equivalm11 to • od JmCt!I the C()('m.requin:mem. .tn mainlai11 
fhc 11<flltml11'1S chonCler:ituc while taking mu, aC1:CJ1111l--~ Cn1in: lecg1b of the fill.:r. Mam1ainiqpadial 

ffliiiiiii,;..~----- ------------·- - - ------ --
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RMI' hetectin Pio.lffl. w .. ~ trwme11tflw 
Safety~-DoclUDllat"Velua~ 0 
N590-WIP•SRD-E5H.fl ... l-ol .. llff-4 

tilter ciraulorJ'ISQll to w.itbiu ~ 3/J:2- loler.incawiU etlS'lll'e Ilic filler fonm 2111 adequate seal •'ilhin lb: 
filn:r~ 

R.p·iaet Par.JFlpll FX.Qll,adoDtnn for-.111411'11ft0k cir~ .. c1-u1, elwtge ndilit RU.A li1tu 
deslpa: ~ l fika bgtb<Cboll be (fOJ J1i in.). cisatlar i:uoout offilrcr &Dge will, respect le tbe filttr 
eotl ~ st,all bt. 'Wilbio 'lil2 isl., all-olberditnaitii- ,.•~, in. 

.Jaatlftatift:"'Seal ring" .and -.iilr.ce"- ltl'IWI epecific ioSection J-lCradial fikera with p,km.and 
~ c!ima,siom.in,d tolealnc,eg ~.rih~tmiw ai:eJIOC.appliable to lie Type 1 ~ aeal 
radial fillers,o be used ar-thcIPP-WTP. 

iAJLEiJRING OF CO),/CBN1'1.lCfn'~ Omcculrioity ictbe conclibon- in wbicb. tbe ucs of all a.s• 
lefflOM1 eltllllffllC of,a.lllJml:e.of revolatioll llft . .tOl'MIC'lll f41be •zl•· of,a.clfflm.~ Coot.entrictly is 
hemg.rcplac:ec1"'Wilh a towDIICC mr-~ 11 alJllllll'Cf1111Clical.mctbocl 10 "llrify'J'OundDcu. 
R11D1,11twefffl.-.11>e rad.of' iuta&illg.a-pt~ its cenual 11Ul-aliile.1MUl!rinf wilb.a.-rlw nidlcMor its 
curlilce dniltiall lilD pcr,f1:4;t~ With m:uJar J'IUIOa1. &Ila oial indicaior • oot JN>Ved a1aos the 
diraeticm.oflbnxis of lbe:pct (u wilh "ID1ah1111out"). Caaiiar 11111oat is ~applied 
~enlty:&-'h llinglacirc:ullr .,._,_along 1be length oflhe•pattu the pm ia,rowed llln>ugb 360 
~ '1l11Rolc:111110dar a~~ pnmdcd m 1he lllilcncl ta1 calllnlb-tbe.emm!Mive ~wa 
&hat~ bc'JIR'Dl il>thc·~:rclllioaship ~ecs, !ht.inlet &ngc and oullcl aid Cllfl. 
1be"3132 in.. tcia:aicc provided t« circlllarnoounrill IIIAl'e'lhc fiber farm.< :111,idequolc ~ within the 
filter~ 

TAil..eRl'NG OF GENERAL D£SJGM TOLER1.NC£ OF t-/. 111'6 W~ REPLACE.: -.i1 other 
diin=iaions+I, tn6 ill. •wrrtt: "'IJI otbcr dinlmucJoa ,i-/ •. Jn6 in. llrilll C1Cq,liolltbadcsignJillermcdm 
io f:i.:a:gurd pp--11 be+/. 118 m. {i.e., tGmai&ltainamiai:omm lllCdil1 ID £aceguanl pp ofJI!"). 

JlltllfictlffDa! The pupmei'I design is verifll!d,to be sm.\hrougb mdeRqllired filter qwtlific1tion IOtfflg 
11.< de9Cribed ill Section ~-1l00. 

Sttiioa J,'G 

Not Applia.ule. 

Jmtlflc«tioa: .'IN ASME·Cammitttti011.Jlludor Mr1111d Ou 'I'reanMnt (C."ONAGT) has IC!lled thar 
Sedioli.PG only mpplies 1n~.~ -~of1he filra bausizlgs (ie:. radial or axi"1.fiher 
~gns) U\ bciinstll1leli on the 10'1'-WTP'1!n!j11et0il: a. "'walk in-'design. ·llefmnce ASMe Teclulical 
lAlcrprclatian File·/!' OS--990, .JU>P-WT!'CCN .# 10793S). 

Airllowl>istrablltinn Test (AD) 
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River ~D ~-W11ttt Treslllre:atftut 
Sdtty RelflliA_..·Dclc-at VGllaneil 
MSfO..WlP•SlU).ESll-01-Ml-tl, lm-4 

Replai:e .. ~ ... with "'llp.,trcam ... Nld fUf cJiirity: "Fer Rcmoie Ci11111uodS&li:-CbM>g,c: IWial 
HBPA. l'lltrr banlca, flow-ldllt.Dl"localinn II upsuam \'~ eode requirad OOWlllll'mm.'' 

latlfli:adn: Tuo-rcquirancllt forflow-JUC8surcmeD1S·IO \leUkm downalrqm,g(qch HEPA filtrc ii a 
benk.is ID order to v«if, equal Dew,· dulrilnllillll ·bcfwoap fI!tm io • ·bank. 1n ndilicsia1 oiaUlow 
1~-a,~ -baboa clowmtnamia-pgi{Cfflld due III the iu~,.mcnt5in lbe,llaw -CGllditioo5 
(u.,flow.acmgblelli1Js)llllidr1h~·bousioJ~by-tbc.likermett: Licw,wer, d_unoaclifference:in 
CMiiprdtioo a"elllllll~-11,c .ndinl .fitu. the flo,, _pro!Ul: both cntcr:ing and eidtinirtbc filk:r-ia eitcrcmdy 
a,mp1e,c {-i.<1-. 00{"".unluimuwcriha,fflu:r face). Tealin,-aod IUlll!ym{co~ooal..tluid-dymmic 
PIDdds)l)lrl'or:m,ed 1111 Jll'llllllYPC1111!1S ro,dalabaYc·clch:uniDcdJbat taking.the ftoW~q,slJUm 
mil illsiclc1bl:..1iltcr ~ milig • botwire -~~mod~~ 
~ otu-meauresncm:u ttllt Jliadlftdt,y flow cooditleas aod~er-~.ho'We'Ver. 
~ it cl!Jaiobl byUtiilg-.i ~4f Jllllltiplc-mm1n1111n1Ht maltiplc locations 
wihin.eada filler inlet. Praiii:lcd IWulea &om-D'Dmoildin11 have:aglftd-wicl1 xaial.fidd -111£111.s 
rsib1 lbic~. ~ :proja:Unmds 10-daip (hlls,ld on the pnllolnle lall) alil. - an: aoanomeler 
QIS1J'1llnr:$.dn~ lpflCl1iQ:llyfor- t.,radial liltcr caigv and pflce ii.a ~ illle:f{i.e~ upsu1:t,lt)) side« 
lhe-ftlll!r Vmlialrian. in 1he field, ofacoepteble air 41illJil'bumn INltween fiktn in a bank can them be 
acamipli.dled,a ~ eoclerapiira. 

Revise~ TA-4iiJl :IS follaw& fur.axiaJ'housings-u,eci.as L.ABGV bihleeds: 

'{bja article is noc applic4ble 10 LAB CW inbieed ma! lilar houlin~ 

Jllaltkall11-.: nie·.-of'thinest ls.to verify.dm..1b:e-teSt aerasol.K 1111ifomlly nued.in me air memn 
-wun it ,-:hes lhe-nller in onler-1D·veri'l'y1bat Hilb .filM:riD n filter bank is,being cba.Ucoged. lbic - is 
IXIOCCl1ICd p-imarily wilb dcaip IIIICJ·layoubcwberc,.1,_IU)p: poiolinja:ciao pfacrolOlin cJoleproximity 
ID tbe tilw hallkmaymult,in.nOlH!llim:mdwriblltioo of1heiatagent. 

The uboru(ay Facility CSV lnbJeed bnusing_is--daligncd sud\ tlmLea.:11.liker is usig,,ecl ils own .:lelOIIOI 
injt.ctim ll'lallifold. TDo 11111Vfolddesign end its prtllrilnily1.o tllc JUiera haw bum qualifJCd-to -'l-lbe 
~I mi-:tiq .,t,a,t,:r:ia presmta.i iD .K.G• l . 1bdl0Ulliu:g ui not~ IP a.ccoinmoc:lld, the air• 
fll!t'OS6I ming ~g--ptt'l'A~- Hown-rr. the haasilJg ~ign ¥not being 
modified ffl!" RP.P-WTP 1111C endam>IOl:mmnt. b:y mac aflbc manufa-Cllftf ee.«aiom. ,will nat be 
impcud by lb: illsallo1ioo iD die lU'P-WTP Lahoraiay Facility. 
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AppendixE 
WTP Specific Tailoring of ASME B31.3-1996 

ta¥er Pmac:dea l'Joojed• WamTra~Pbat s.r..,. Req._eau n.c.~••• 11 
2'4~WTP-SRl>-ESB-GJ-ell.:o2., 1t.-v .C 

26.0 ASME B31.3-1996. P.roeeu Piping 

ltc\7ision: l 996 
S~-Otpr,izati<m. ASME. 

'tbc~lorlua<1r:ASME•Wl .3, .,,,.__~_ iaa,qajred-for we by lhe WTP COCRJKIDr 8S ID 

lffll,~'.Sl,lloilard &ir.-fl} lbtf&bricllli&lD-1....aJ.MioD.ahlmu•po~ ofibe.(;5\l chacn,Qdc lhac 
-bciilc'CllllbMded ilnanc:,ac,(2) tbt 1m at ASM1i B16:9 ~ •a•o:ai:i:ordallce wilb.ASME 
en:J-2Cm,(3).-c-ot'<a1111Uffl be,; Idle-ling. ancf•(4)1heASME B!Jl,H'-!>11. paraf!l1lpb 345.2.3(0). 
ano-~,fur PGl.)1:ak ....... "'-11'.ddis GGtaidc efUMIQCallit,k-. 

• "Jbc ailam! ~ -of A...<iME 831.l applicabl& ID wnheildDil IIKtwllllt will only boullilimt to ~ 
- ·ms it 111111- lhe fabricalion. bwallauaei, .o<t .,._iao WIii-wed tstina>..-f 
CalfltDtY1> ~pphlg,beiJlc URd • ~5 clDCNll'rt. Ainatiag~ts..fw.1his 
ductwoda w1l.l.1,ecamplimn wtOi ASMl! .AG--1. Bek>a' W2"".-eripCIGft'•of'tb11te pnriom af ASME 
~ -1.3 llm'lff'IY·toAbricMioa,_i-lltlinD,8""' iM_pe,:.tion of€atag,,ry l> fluid.~.ptpaag -1 
ihe'ecnOIII of-1boSRiD llat.U>ey ..ut ep(lt}' IO. 

• 'lbe,arillnd.-=sioaa Of ASMl:!c:B'.Jl..3.epplicllble,to Weldine rea-wnt only teusal for ASME Bl 6:9 
wdding --.--As Jaca • •1be - wteDSif'C'Mian flldlln fmm.ASME 031.3-2002 ..-olmled in Ibo 
- .amjyaicluc lbe·weldiog--. weld.a llllea1iibricl&ed \o.llllber lb• l!/9.6 W IM lOOl ..sitiaa or 
>.SMEBJ\:3.,_llic U!ICd. lk'\ow iu deacnpCion of1liaepol'lima of ASM.E B3L3. AppeAJi.Jt D. 
'l'ablc 0300.'dlatllP.flly m-iiliag,u.os ad.the~ of1be SIU) ID'°IWhicb'lbey--w.Jl-apply. 

• 'Jblaik,N,d~ of..\SMBBJ,l..l lf!Pliable-J.o--..m bolt i.k..uua, in ~uor 
~..- ,-na&M;-.lak-llDSliDG, will~ k'U5leClttr lmclNt tit _,-etralian cirelmlfenmial 
pipq.fii!il l!ull--1'1a.iMl4e& ~CNlblc _ ,(es dcfinad is, 61'PG"liK ll. Sedion A.0).tlllLto 1b.: 
fiatuolatioo ecnp<ll)r.Dt IIIIIISidc dto~--. lilJldl.er, if,hc 100 %~umeuie~ 
uaingu~ pc:r ASMJl.8'.;Jjpeogr.p~6, jg ca,ducted far wGlds IO be -ball:-~. Ihm the-wtnsonic,cumiuMian,.U'bc.olllC'lln:led mig a,imtbud 1bat aatc:i 
-1,ffllWllllim a ,:g>rodu<.-iblc c:ornpuwmed·imap{II) otlhe -in, weld iD UlcMitl -1 radial 
daW:llon. 

• 'Jbc 1'Ulon:d~ ot Alllllm.BJ.t .J ~1bc ..,..-.-.of ASME e:n.J IC.I• 1991! 
Addin,o,nn _..,i.34:5..2.3(<>) arc~1o-all A:SMl! B-3l.3piping ia all facilitics.cxccpl fur 
ci-..eJdJ in :ICCIIIRiblc IIIUS. 

PlpiJt<& pro¥idhtz. • eon.li»emeat f1U1Ctioa ID--nlaac:e witla SRD 4.4-3 wm comply .. u11 
the fflllowiJqrffdiO••l Asr.o: n:JL"l-J:991>,Jl'r.n-en P-ipu,z. Tlte9r Olfftioa5 of ASME 
B3J.3 an applicable ror .abedded ductwork. 

Oiapt..-3,M31erials 

Olllpta- j, J'Dbcic.arioo 

Table: J4U.2. Y-.1 a,c;oq,1AD.C ai1c:ria Joi-Camgory O fluid M:rv.ii;.: pipiui 
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R1Y.B l'ntecttoa heject-Wute TffflmeJlt Plant 
Sdwl)'~Doc.moatVoluwll 
l45'6-WTl'-SRD-RSH-GI~001-Gl, RP ;i 

Jllttifltaliwl; Due 10 -n1l 1bil:kmst RQIIRll!mh>f cha:l anbcddl!d ill :tOIJCl'l:le. pipinJmaleriah :in: 

JtqUired. ASME BJ-l.3 will apply,k) nudcr:ills. &aricdiDD, and illipci:tioo . .sllllldard& .z·appropriale. 
Taimgn,qllimncnt, Jir DDdcar airtrwmellt lyab:qll 11i1B1e COD1111a1t"1¥ilh ASME .AG-1. 

Piping pro'Rdlag a co11fineJ11eDt foc:tio11-tn-.c:corduce 1lfth SRO 5.1-I will comply with 
lb~ follmtiq<Hdiom 1d ASMB B31.34U!K • .Prec:ien1'ipi,r&- '1'11C1C·sectlOlls •f AS?r'IE 
831.3 .an.applicQle for embedded d11etworlt. 

Omplcr3,Jdalaials 

Q)aptt.r-S. Pabrir.Mioa 
Table 3ll-l.3.Z. Yaual ~aiiaia Jar ~D t1wd trl'Yicc ~ 

JuWklllieD: Due-to wall.~.ff9UHIJIIIDla of duct embedlbl III cancrete.pipng.Jmtaiais ;ire 

a:qaired. A:SMEfill.3"W111-pply1D mal«iabl, ~. and-implcaau tlllllJdarcls a~. 
Tellbsg requiTelnen1s for llllClear atr creatmem-sy-.,n, 1Wlll be C!allilltllt wJth A.SMB.AG-1 

Pipi&aJ providing a -lillementraudio• ia accorclllace •11:11 SRD 4.2-hwll cemply with 
ASME.BJ1.3-~6.Pt«ns PIJll1f6. wldt t» follo1lflllg modUlcltlon: 

h1 Table DJOO. !he dc&aipumof wclllio& tee per ASME R 16.9 shall be tnised so It ii alllllistenl 
with lb:rt idmwn ill Tabh:'0300 of ASME JJJ'L,-2002; 

\Velded~per 
A..'™EBUi:.<J 

[Noles fl). (4), 
(o); (11 ),HJ)] 

J1uibllity 
litKUr 

k 

· Strea laa...&catioa 

Fadllr (NolN ti};Q)l 

o..a-or .. Plut;, ·u-~ae 
I. ~. 

0.9. 314~• 114 
hrn 

llmWlib' 
~~-

'J, 

uf 
r, 

·Slaldl 

·Same• 

ASME 
831.3-1996 

This 10Cm& ~t f« weldiDg11:ca per ASME:B l6.9. DOte 1 ! in T.able J>'JOO is also ~ tg: 

(II) If r; 21/IW• and 7, 2 I 57' , :dlexihilitycharactaistic nf 4.4¼ may be:uscd. 
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Rlvff l'rotedl .. 'Pnjed. W.atn TN:atmctl't.Jilbat 
Safetr ll•••hmut&.f>11C11Jllllllt !Vahuu U 
l459&-WTP-SIW-ESU-81-oll-ll, Re¥ 4 

~ C: .lnpl~Slalldards 

JudflcidioD-: Th.e:alllt ora Jowcrflexibilii, ~b'Wlllding'Ua per ASM.E l!.16.1/ in 
acccmiance willl MME.Bl U-'.!00'2 will.- bollt'lbe out-of-pl-.lDII nrplme-ab-eu 
imnslfica(jDD fld0111 The~ ...,_Jaamificatiell taaron will reduce1be allowahle 
aut-of-<pb• Md.iD-pbncmomcneuhat cui he-applied·~ the '.we~g-tee'wkeq,·die calc,ibiti:d 
mm bclow-&bc 11m1es~kw,·1b!e by ASMl! Bll>-1996. 

lmpol'laatt.i Safety-,btigg-wHbiD ibHqpHfSRD U-21lall mmply wffll.ASME 
B3L1-1Hi. Chapter v, J!•r,asr.apla.~, mm: the fon.wiJ\c-appr;otcll for ftC"IIUltl l>os 
leu tod ... Vlitnmbo,. leak ll!IU.&, Ill liN of~c or ,-IUJll.ltiC'lealc tesUaa. 
oiay-bt meii to·lerek",_ f•J.? ~lio•drcNlffflllllitl piputs. field butt ffllidf iatide an 
lnaCfflSlblnn• {U ddlDcd ~ Appeadh B+ Sectio•"-•)"1Mlt IU U. Dnt ilolatloD 
CGUtponmleuulm t'be,iuc:cenibl&•- only under tlaeioUcmiug coadlllrrns: 

v-=-..Box.Leak TIit Melbod- 'Die vac:IIWll .box leak test mall be jg~ ,'itb.11 Bubbls Tesl • 
YIICWID~ lecbaiqaomdbochpeatiod iD ASME Bl'V Cc1dc. Scc;IJOa V, Mic.le 10. Appendix D. 
IUh;cc:t IO the nsquimneal'lll'Jiltad beloW: 

(a) S=tiv~ ot.i,e-.te,t ~ .bc-dcm>Dslllltlld 10 be DOI &c..lball l ~l atm-mll.tee 11 15 psig. 

(b) tbe etpffl!U'e abaD be 11' pmial wcuum of arltaa 7 psi below armosi,bae. applied ID lbe outlide 
or the -weld. 

tc} The required penial vacuum shall be maintainod tbr • lmlt 20 RC aaminntion time. 

lll.cldilioc. tJie fQllowq limiaskms and.testrictiocawll apply to lbc applic:lliou of vaculllll .box 
leak tcstii,.c inlieu of a h)ldroscltic or a pnmmalic leakiest: 

• V-.un box kak ~will ooly be used I<> lcu teSl cil:ll:alfl:mllial piping .lidd welds 
imi& 1111 ioac.:eaiblearca(•dlnined m.Appcadix. B,SecliDoi.O). Tbis.iDcludcs ~ wcldl. 
ill ezil:mions,of,pjpins ~oontallled a-mgmatinim aa:asible-11ra& txiwmn Us 
~us- bollDdary-.nd thctfirtl!iaolaiion wlvc or dllvii:e·be)'l,nd .1heinoa:erilbla 8Ceil 

1KKrDdluy; 

• 11 nil oafY-be"llUd 1«-·pipillg l.idd welds whl!re:required li'l-amid danllge Ill compon«11"l 
cnane-lhe afely kMlOlllllffllCtion 'WOl'kenq,aform lalc1e1&ofli111,d waldl "MICnt pbysical 
~ prevlllll bydm31olk or jllllll.llllati .Jcak ~-prescribed inASME B31.,-l996 
porasnph J4S.4sad par.-pb 3-45.5 rcspcetiWly.; 

• P.ipc wclda.1hannr IO be \'M'.ll.11m-bml .. lcllk •ll:lted trill be ~ for Milabilit.y. The .number 
ot1'1dtis ·IObe ·vac.ll'lllll box lcllk 1.0\cd 11ballbe.linw,d ID:&mm:.imwn of-uiro., wddr.bd--=n 
ll:mliDalian-poiats{two tcmunation m- clormnnvehis•and - ·intermali•n•••ld) CJl1 ll given 
pipe l)Wlll'G~ wbr.R,~ JarnillU.i,.. ·l)W'cnl.-~n lry·bydro.RDli.: or 
-poelllDllti: )dlcUlldng. DOB will lw! ialiJn:Mdvfaooh ~oeptioos, tn.d:ma.y •illldiacrerion 
and"withio-4&.Jiours afbemg jnfocned. nspond ID :BNJ.on me 8Uitability of the me ofv:w:uum 
box lak: lcl;ting fof ~ -insumces. Tcnnil18tioo poirus,may be tanh. vasi:ls. valves., etc. 
(Specific.ily~!rmn tbc defioitico of tcrmialllim point& arc juncuoos; wba'c the PM 
cbqa·dciigo d.111). Tui.s c:ould be eitiKrtlle JIISt~dolurc ,-,;ldsin m ~k~ 
nr 1be lut:ci-'Mld in lite inaccessible arm and the .lat ciosure wdd CIUCSick"tbe 

1!Zl1211al:12TPII 
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RL,,er Pmeaitln l"Nfett • Waste TreallMllt l'.lut 
Saflt, RlH1lllremat1 Doc•-t :v..._. n 
l45lil>-WTP-SRD-ESH-lll•90l-tl. ~· 4 

in11cca,ib~!llll:ll. luddi.iian. vaaum. bol<. .lealrtestillg 'll'Ollld be ptonitlecl t'or 1he ~.:tioll 
rids beiwca1 ~Jl10du)e11 if (bjs it; limiuid 10 gpe-~·n-odale well! per 
pipingfllll wkhin lbaolik nia il:ln add.itillll totammarianweldao» lhepipin(!nm. A 
module:is def'.med11Hpre.leak-tcacd-nba;aembly.c:oiuawrini;muhiple:pipetpo0ls; 

• V.1CU11t11«JJ1 licali: ~s:shldl·bc limilal1o Ml paidlaticn a-th butt-welds, on llrlitdlt pipe 
cr.bllwtal staipt piptad;pjpe,~·vflh• nnie JIOtllina1 pipe sia 1111d SIIIIE··wall 
~ 1111 both lllila•afthe~ekbl the weld location. 'Ibc.!olbwmg cosifigurafiom; 1R 
canclidasesforY~ ba1IAIStillg: 

ta) Slrllchtcpipc-«> JtlliJbl]~pc ~ butt welds 

Cb) Slrlliabl pipo 10 !IO" elbow IXl!lllectim llou Wdd, 
fc;) Sll'lliJlhl pipeiO 45• d:,ov,· coonc,c:lion bull·Mkl£ 

(d} Stni_gbtplfle ID cancemric reducer caimemon buU welds 

.(~) Slrldplpipe to ec:a:aaic mlllcel colllM!Ctio11.bun welds 
{t} Slniiht pipe to !al Mlfti11g 1H connectiao butt-~ 

Cl) Straip i,ipe to blll wddioc reduced outlet lee i:.mme&:tim bau welds 

(b) Scnigbt pi,e•to wl'rl: noak conDCCtion bmtwdds 
(i} Saair),lyiipe 10 amk a-waset noztlc r-=on welds 

cj) ~zhqlipe1.o s:w=-endofa w~t G01111CCU011 buu-wdik -Juli~ buu wdded 
CIOQDeaioo.only 

(k) Sir.lip,. pip!! to p,ir.i:ap QIIIQC«:tion but.I Mids 

Prior II> the applig00a ofvac:uum bar.~ 'IIIRlta&n' oftbo camdidatc a>llfiguraliom.oo pipiag 
bult·wckk at1be ·W'l'P., ._Canlractar111u1HW:D11Mly~c IO Ux:DOE. fDr-1h1Mlllnaidau 
coafii:uranon. 1hat.{l) all poitiaos of 0. -fd to.:\le:impe!:tri ace visibh\ d canlioll iDlpCclcd m 
IICaJl'&ncc >Nitb Im: :ASME Doila an(!P~ V-.:lCodt, St:clillll V, Article 10. 
AppaDdix fl -1995,; (l)tbe ~ box C&D adequal~I)' Jlllinlllin.11 paui4J VlllCIJ'IIDH>f1 pllid; aod C3) 
YJll:IIW1\ bl:lx laak to~-cao bn«o~lillbcd-in lbrtinle limaa and 'Otba-~Cl&abliabcll by 
lbiJ pmc:c,dur.:. Tllc.OOE.Jlball be ad¥l!led lltlml 7 ~.in.MMmCO of 1111 defDoulnttion 10 qullify 
11 new-weld coa:fig111'111iOII IC> lfmMhey CIIII ~th~ ~ T11e Comnclor.'lhall docull'lent 
any-demonsaalibnreliah1po1r110 jurtify1be·usooh-aoamlt.1111caktestleg,on-auew ~ 
Furtber, ~'.llo1 wak lalias cba1I be~ wilb a - b01 Chat compklcly CllGapl\lbles 
~weld, at lb>·- IC>Gatian; 

• All Wltlds ~ll be 100 ¼volumelrical~ i111pede1Ho·~ wilh· ASME B'JU-1996. 
~ 344.5 ar ~.6. lf1he lOO % wiumdric inspet\im ii. ~-.mg uium;onic 
CWlll1lldiou. pa: ASME 831..3-1996 pempaph 3'44.(). lbtD lbe ~~ shall be 
~ IISiag uriecbod lhlll-aid mainrainu.nproducitok co~ imago(S) or 
Ibo mute: -weld in the axial and l'lldial dsl,c:ticm; 

• lt sbaJJ be limiu:d IC> welds rudt ming the Orbital weldilli machmcs. The oaly ~lion is 
that vaamun.leak box U!llling·11111y be used on manual welds if1he 100 % vnlumetrle inspection 
w» COJJdoclcdby r~pc-.ASME Bll .3-1996 paagmpb J.44 .5; 

• The pjpiug 5)'1'Clna -1 w coap!IICllll w bolb aidcl of the v.-eld tu bl: YacllWJI bux lCllk ll::sll:d 
lball ~ bcal subjedlld to~hydiotlatic lnk ICtl U1 KCOIQallCC wilh ASMc. SJl.J.1'196 
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Riva l"nlKtin PNjeet.-'\V,.. Tmtllleat.l'lallt' 
S11rety ·Re4p1Rmeat1 DecwlNllt :V._ n 
~90-WTP.S~ESH~l-101"°2, a.., 4 

~ C:.lzl1)lelaontsnJ !:itllldam 

~ 345.4. a pneumano tea iD accoroancewi1h .A'SME 83-l.3-1996 pamsrapb 345..5. ~ 
OllDlbuilcicinJlllCllffllUP-1:l~~ !Ak-tmt 'in a.-wnlance11,,ilb ASME 83:l.3-19.96 penagnsph 
34SJi, or ill•-of·comJlllllllllla, leak~ illaa:nnlaoce,ridl lhe.<:ooe or SandaTd 
,pplbble 1D lbedesig11 ofw ~t; 

• At aimiliulnln:l..11 flcxib:ilityaa:lysi&.ID..11CCG1D11D0Cwilh.MME B31.3-19.%-paragnapta 
3tU:lOOand Cb}eball bc<~1111amy piping~tllltcaminwelda lhllu.w be 
¥aCIIUDlli:ak-~leslt;d. loaildition.o c:omprebmsivdleitlbillty.amlysis..iD ACCQftllllllCcwiib 
MME Bll .3-1996·i-nt,rrapbs.319A.2 (tJ) mid (d}:sbillbt-pcd"onntd-an my plpin;.~ 
1haUX111laiD wtMl 1blt are"to l,e 'fllCUIIIU bmr lcalne8tld'whlm 1hc-pipq ayiltCDll blft 8 

dmgn tt.mpenmre..p:emer Ihm« equal to 15(HF; 

• for.~ tbC-J'l!q~-o!ASME B31."3,-19%pm.gt,1ph~.H ('-) u-isbta> 
~ be ir:Mild'Oll ·llly weld IO bo-VIIC\IWllbax.lcak1CSICd widiJbcG.Ceptiolli'lhartbe 
lllQ\1ll'mlltllt otsubpmqnflh 144. 7.1 (c, - ... •aidecl by liql1id pai~-oc:mapetiGpll'tide 
mllDUlllllioa ,wt.I apocif'ICd in Ibo .....«iflg .design" lhall IIOI be-w,iv«l. Forweld&.l!lllde 
usiiw-Orbilal weldq;-illllJ.cbines, tbtmiuirani:uls.-of ASM.B·B3-L-3- l 996 ")JIIJlllJ1IPh 
344.l, l {a), lb), (c:),,(d ), and {g) 1dmlH,c inVIJk.cd. Tbe-:rcq11R111aU-af344.=7. I (c) mid {{) llhall 
IIOl~ "HIG-irnplcnmnallion afcbat •~Uwi&UIS tlballbe~.in1bc weld 
illlpeedmn:pon: 

• l'jpe ,ucldl asld:ibclSIOCiMdllioe-munbt:.rs1bulP to k-VICII\UJ\ leak bolt ~,ibaJl be 
itbaili.:d inad.micc:of-thc ~ 1liia idcntiicatioa.tbllll be~ in~ ca1tmllcd 
docmncllt Wt~-~ , wbich_l!llll Jl)Clude.Jhja iPbm&ticlri pra-w *'iniaatioll of,an;y'ftCUWn 
box lealnellling,~ wltb.6iolcwelcl5 and-tine~. Jl is \IOdsctood that1be 
~Bed clocummlt W-cld Llstmay.:need hl be~ and'apdaled pnidically UlnMlgli lbt 
COllllrUdiDII pbae oflbe WTP l'.rvject; and 

• 'l11dallowiog.SJ1Ccial uq,rir.emarts aia)l.l,c placed .oa lhelnining pn!gnfflll used to cr:nify tbe 
mdlnic~ 1bn wilt be condacdng the vac:uum halt lllutesrs: 

1. The BNl CmMn&clxm Managa-1lhlll ~npp"O\,e·tmuclmician qualifying euminnball\~) 
&ic \'IAIIIIJ} ~ li:ok \l:Sling; . 

2. ~ B?-n C-.DllllnlCl:icll Manager :!ball pn:-eppmw the qua)ificntii1n& of each Level m 
~ pnpering or givin ... cxNDinutic«1H forvaeuum baK leak~ 

J. OOE:ORP·Blilbairdiscntion lhal.l l'C$dVe lbt-rleht IO 6becrvc any md/o,- all p-aclil::II lcalc 
·teSt~l$ aod.nMcwaf lbercsulas,of any~« all Mitten vacuum box leak 11:sl 

euminmiaos: 
4. lbc..rinlrmrmqilcal.CON&n1 of llllCh Level n cuminlria11 9hall llupecified t,y 8Nl. allll 

appTD\'.ed by DOE: 
5. lb1f ll0 % cem:cl a:itma liirpaasing 1be e.it.unioalion lballapply 11> ~ pca1 of die lhr:cc 

pm1,·C:lllllllimliom that are ID be givi:n: 

6. .8Nl ui;aU provide ll:allllllBbl1nmunuice !hat lbeywilJ .lilke lllk:quale mcas&lJ'Ctl l.O -~ !be 
inu:gmy af"lllrinal cx.amiuuoa is~ :and 

7. Toeteab'1111e 8CWl'lllvfl'Siou of cacAeuminatioll in Ille I0·.111\ft Level JI knowledge 
and abilil,y.:oncetnilll: vaaium box:leaktc:stingis..confimu:d. 

_,,,,,,,.. 
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1liffl' Prffll:tiea '111jed. W111tt Tftdllleat-.ftut 
'Sltfllty bq_llirHIIIKI l>c,cuaat v._. n 
l4590-\\'TP~.RD-ESH-Ol-001-tl, Re¥ 4 

Jutificatiua: 'Dle-ruqv.i1eu1c11H~'VllCIUm bux- leak iest«lllilivity a C<llllillS'll with tt>c 
MNl!R3l.3111CJuiranmtfcra.~mus~Yt:11in ASMliB3i.3-199(i ~lt 
34-5,ll andfor at laMI 7 psi v•c:ll1lffl •D(h111 auminllliootime.af1t.lfalt~01iflalllda. Tbe 
limlllltiaN in .mg '!l1ICIUlffl bo,dca'.k testmg-'bl!tta' define whcubiu1ethod-.- be -4- 00'.E 
ORP 11111.-funh:tchanF lbC'«flnitlonam applicauoo of1bcae.spccial. vac:uum box.lea 
lt.llin&'aiicri&.bued0111beeontn=f-s~wilbthcir\lSC,«(bo·CollllnClor'srequcat 
b:-atblDM,e. 

Pipl-C:11ftal1 cJenre welcb .o.bldc.ofi~t 1re111.(u dffi.ned ill SRD Appenili.x ll. 
Sec&iml lt't) aballcomplywit'.ll lbe nqlliremadlof ASMElSll.3-1991, sabparap1lph 
JIS,1.3(~, W- MME B3Ll-t 998, 1tbparsf111Pll.34S.1.3f~) ill inYaked fhe.foDowini 
rt_Stl'ictinas tball ~ 

• ll-ebD:11 mitbc i;lvakc-anany GlcMlln wolds.an pipiug -,Ya:JDS'ila na:cssiWe ~ u clef111Cd in 
SacliQll 6.0 tef·Appmdix tloflh='SRD. 1bir. includa myWll1da in u.~-afpiping~ 
CGflCllined:cr«igiaaiina in :ioaccetsib• ala$..between1be ~ - boundaey JIM the lint 
isollllion \fable, or ~ot-bcyood tbe mccessl,le-an:a. bomdmy; 

• 1tilliill.vuly be·ill-fcmd 11111ullpcnttra1iwlbvulftldil DHl[jiahlpiJJ!:...lwlpcodiaioD but\-idalll 
1IJle ~ of-mequipinen1 ~. or .fd penell'Blion. batt·welcia at mnafo-ad oflmaulb 
CDIIJICCtions. t'l'hu1ft-clld:.ill defimclas·tbo-r,ipmg4'>equipmcnt.11Dffle CICIIIIICCling'Wdil ortbe 
bl2DCh conneciinn 1nbnodl piping~); 

• 1bc1 ~.ofASMB 8)1..Jtc)- 199&.llilpDragrapb 345.2.'.\ (c}•hallbemet; 

• The-pqiin« S)IJtcns'aad or aonlflCIOl:lltll 4111 boch.SCS of lht cl-wekhhall .bave beeuubjtcted 
Ml a·hyclzvtt1i~'lnk lest in~•i1h ASME B3U-t996plllll3nlpb J.4SA, a~ leak 
atin accumaw:e Wilh~I,;B3L3-1996 panpaph34S..S.a wmlliualion.,-malic-hyl!Mtatic 
leak 1-.m--6an« IIUih ASME B3'U-l996·JIMIIP1'Pb·34S.6, oriuaca. of compcmeats leak 
UllCed in.ac:coni111Ce-wiilt-1he Code-Ul'"Slllldaid epptiable fl1 ioo-dll'li1P1 of Che GOU\P(IIICDt: 

• Farranual wdds.-lbc;lllqllitc:mmlil·ofMMEB3L3-l996plAgrlph344. 7.l t11}11Inluab lg) aba.11 
be in.wJr.led 'lrilb1be-~llll"lliuff NqUimnalt of llllbpl~ 344.7. l (c) ~ ... •,l\let1 by liquid 
pmc:tntt.Dl'.'.'lllllgllClic pir.ticle.-samination wbco IJ)eClficd inthc enginerziqdmil!II" aball not be 
TI!qUiri:d. Farwekk.madcunug lhe'Omilal "!ftkliQf~', Chemiuirana!IS-of ASME 
mD •199'6 pmagniph 344.T.J ta.). (b)..{t), (d), and (1) aball be invubcl. The implc:mmlatim of 
thelrcm.111il'm11rms,abai be·domlnmU:cf.rtbe,wold lmpeaion n:pm; 

• Pipire wekh tnd Ille aaocia1ed liJltlJIIJlibag for whic.lJ lbe-CIDM1n weld cbmficauon i\.imalcd 
411111111nloeDIGll.ed ina COllll'DUlld documl:mt Wdd List; 

• Piping•comp011C11U,.-y meludc JnCChaniGal ~ -o!b0r t1mn piping: and 
• 1n additiiic; BNl iba1I mc:otpOIIII& tlme·rcqm.mern into the appmpriate.apecificaion. OOE-ORP 

may 1\mheY tban~·"'e-akfll:lition and •ppiicatic,i an 1he ue of~ -id& b.-i m •~ 
Conuactor's ~with 1heirux or1be Canuacror's rcquen fDr :i ctiangc. 

JNClfi,catiea: Thia ~docs110t-dumae1be-aafteyfuoctioo of IIIYJ!ff'8rtv&boandary 
eompC>na\1!. Thc-rc::quira'atnt1&l Jeak,tat r,rta.mrebowldary field wckla it-pnrnanly to-cn.~tbc: 
rdillbilily oflhe wi:kk:in.addition:10 lhe.mirability provided hy tbc: olhcr-requinxt c:xaminMiona.. 
The aceplion·Dl)owlld by IQ.ME BJ 1.3-,) 993, paracni,,h 3-'5.2.3 thllnbe ft11:1I wdd c:ol'lllllOlling 
pipiill.! IYllm¥ or~ ~'hid, hilve -beeo 111Cl2111S!ially ldll!d 1n aocoltlan« with 
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Riftr Pnttecttn Prajtct. Waite Trealllltat Plaat 
Wetr R~ab O.C.-t VDlaa~ JI 

l4590-WTJ>.;JIU).ESB-81-t01-8l, k..- '4 

par,grllph l4S need Ml be leak tcstod pratrided llx'Wdd is.ei~·iP-procacdn IICCOJdancc 
with-pananpli 34<1.1 Lr).())), {-c)..(dl,.ad t.,b1Nipe11a w.ith 100 % ratio~ie,eumination.izl 
IIC(Ol'Ciall« wilh pmgrapb 14il~-« 100 '- 'llll!'aolric eonnuioft il!..cardmce·wilb ~ 
34:4., ~ ~ Ulllfll'ICr:that thn,dd-it ~lillblHnd.Jcak'tlghl The d!angc·mntinues to 
puvidc adequalHai:ty aincc k reguirea.4Ja&.all pipq cloElff wdds-.lblt ~1Xlt,k:ak lested 11tt 

~~mid 100 ,, vo~ly Ullll1ined wtiicb ~tbc roq~1>f 
liSMlfB31,3.-19iG .(ordl'5lll'Olffl& lblll.an lealc-.-.L 1bc.inability·1Dhydroa&au.:allyor 
~yleat tesHl.-e.cJotureweJas,doa t111t&1'fetHbe,1a11ndnelll oflbewalis. 

C26-7 
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AppendixF 

WTP Specific Tailoring of AISC (ASD) 

Rtww:~eal'rejact • W-• TNII-. 'Plelff 
~ ....,. __ -J ___ " ... _ (I 

"34591-WTP~B..Ql-Nl-e2,.Rff A 

9.0 AISC MOl&. M-ual of Stcel•Co.ns.truction. Allowable StrcSY D.eslp (ASD) 

~ : 'Nb -[!djtion 
Si-c,rini,: ~ : A.n>cric:aftilmtlllilC ofS\ocl.Canotnac:lian 

The fallowins wlorin; af'M0l6 -...:,qwred far ,-·hyu,,,WTI' cc,atnael(>r uan implc,ma,tin~ mndmd 
tor,......,, oC,........,.J -1 trr ·Soiornie c.&.,go,y ur sscs. 

No~ llCCtiOD 

Load 'combmatiam for daillJ' oflANCllalal.alcCJ mcmbon lltilizc ltio.:c idcllliliedia .UHC 91. 
-=tior,J611..3. 

~= n.- load combiaalim,a rq>dMCll lM -...rcial noqlliren.onts Jor.a11c>Wable stress 
d<sip or IIIINCt\lnl-1. U9C oi'•Chctlc load c:aioblA:ltioaa,will .,_ compl-,cc, wilb !be cotrllftUCial 
dcsip ia ~ wi•, 1J,e.tJDC; 

No.tpeclf'IC'94!CtiOD 

Scianiic.dctaillng ••quiNll'llltO)lc uw:11 ~ -lo ,rccordancc with UBC 97·, Chaplet' 22 .. Division. V . 
-=ciMt22lll. farmoclc:rataaciamicrialr-. 

.111lllfladlea: ~neqo1-..canwne4JD D'MII tlCCdon onw11.accepml indusuy :practicc1br~ or 
~ --dlll-cl lirucmra. Uae oflbis aociion-wUl .onau:c compliaDcc.witb "lbe·comJrmrc:.ial. 
· deaiJlil Ii, accardaou wilb 'Jhc 'UBC. . 

C .9-J 
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Appendix G 
WTP Specific Tailoring of ASME NQA-1-1989 

RI- Pr...-.a Pnjeet • W_,.T~·Paa.t 
hfetf R~n.-tv--.u 
i45H-W'11'-NU).f',8B4l-4Htt-41i, a.. 4k 

C.37 ASME NQA-1-1989. Quality AIIUl"alltt ~gr.ara Requirements for 
Nuclear F-acUltics 

WTP·Spccific Tailpria.; 

ThefollowiDi: •~ of ASME 'NQA-1-1-989 is.requiRd roru.-lC by tbe V.'TP projecUUII 
implemai~«andant to pcnorKI-Caaamo:rcii.l Gm.de Oeclication acti~-ities u,m~ A.'-ME NQA-1-2004 . 

Ter.1111.aad Defillltio., 
llcplacc71hc Camma,i;ial Cimdc kcm ddinilion will definition iromNQA- l-2004. Pan I, 
9"00ll400: 
~ 6.-.k llcA\: a...t&ty cLua/aaf4'ty •ii,aiflQQl 11tn1ciun:., "Yl"Gll. or comp- (SSC). at 
,-at::lbea-C tt.ta1lcm.ita'.~ fuw;tioQ. dat 1""11ul0l ~cd ma~ in-~ 
wilh 1be ~ of Uus ~l -

J~: By caU«.ill! 'NQA-1-19119 vine..,.,,.._ elane1111a-o!.NQA-1-1004, .the Commercial Oradc 
hcmJlcftnltiun iabmodrined IO roflo(;..QI0"&1,iaduav}'-~ro1111ccl-10Commcr.cial Oralle Dcdieeuon. 
C'lllrcltd.v ~.pps IIIDIIIQg 'NQA-1 .quaUl'ied-AJ!Plm and lltlli:rati011 of'NQA-1-2004 will ad>le 
WD> _, eqiloy ~ •~bk top_pli~ Id ...,.ailable 1111clc-~ ..,_-i..,.. ofNQA-1-l!f~. The 
1"QA-l-l,!1119-samdard-alablioibed~1o ...-~ krtl~ ofrq,~apans.for 
M1Clcar-rclnled-t'.M:lliticu1nd is·oot sutrlci.enL 10 suppon 1he-purc:h8olt or cruunoditica and equlpmcDI 
DOCdcd SclJ' a 1IC'fl'-fadlicy. 

Coavocrcill Oniilc )ICl'III may bc.cilbcr uft' Ille lbcWcaalog iwm or M~ ilc:ail", i.c~ ilana for 
which ...me-.n..daign .tlon • rcq'llircd by lbo-.uppliu l,O.JtllOCl ~ requi.rana>IL ll'lhc 
aitical clianlclaririm .of.JIii "mp,Mnl<l•imn- aumm be Vl:rifil:d .o!dl' bMed 1111 IDlll.aial rr performance 
~ wdfiai&n of eriiical lle9tsn ~riaim oJ.wd be"-' - -NQA-l -2004 ,.Secliart 704 
(e.g.. l,y-delip ~ melbock)crby1IJ)f'licaiion or•~ aandards-1« qualif1cauoru,f.¥11pplien 
oflila{ety Cl-.'Safety Si9"ificam-icems. 

NQ.A.-1-1989. Suppkma11.S--l Tenns .aad Defhdti_, 

Add tnthettl'eft:rla:~ ASME NQll.-1-1989, ~1£men1 S-1. lhe fallnwinit lleflnlllnos ft'nm 
NQA-l-'7004, Pin l. ~CIIOII 400: 

Commc:rcia1 GOide Scrvicl:: a i,ervh:e lhlll was ROl Jll'f"'i'Ulal In acc.onlanl:c with the ra:iwn,ma1L•·of 
lbi•~ 

C.3-7,J 
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R.lftl" ~o• f'Njitt • Wnlt Tremne11t-P\ut 
Safety ~•b:ulnb l>k1nat11t'."'tlala- n 
J4590-W'fP-SIU>-£SB-t1-4>0Hll, Rn·4k 

Appcnd,lt Ce ln1plemen11ng·St:iNl:Dm 

Criticaltlia'llldmlUl=$: impo.Jlllllt de$i8Jl, lNMrial . .-1 pcrforllVUlCC ~ of a. c.ommercial 
,ra&i111nu;rlCSYioothol, Cilt~ vsifir.d, v,lll prvvide~ .-mma: lhat.tbe itemcncrvice 
,..g1 per.farm its l1!leMel\ safsy fuacuon. 

Dedication;.1111 acc:qn:znce}ll'DCISlJOlformcd in ~ct with !his: Sundald to prv:v.ide reasonable 
.ilaunmce lhat-11. COll1ffltl'l'.i palk 'iiem.or~ will~ pcrfOlm iu inlaldcd llali:ty 
funclioa and...in ttriuapect..is drJtlM4 eqlrinlmr ID III en ar ~ius ~ lmder the 
~ of1hsSlaodanl. 

Dalicatmg &n1ity: tho orgaoi:adjun l'hlll pc:rfonm1h&: dedicacioo proclll!I&. 

Jtllllfflutloa: ThMailOJing of.lhc NQA-1~1~89. by addrng definitions of Ccwmnen::ial Orade Service.. 
Crilical Cbarac&crbitic, DediailioD, DttliCIIUllil B.ndly, .IDll Safd~ ~ IO NQJ.• l-2004.. allows fvr 1ht 
use.o!'ibe Commcuuil-Gcade Dedication p-«us. to procure-~ requiriAS dNp lolert'K.'U by tbc 
,upplier. This m:o~ clllfm iuoa, ~ "wrilb NQ.:t.-1-2004 mxt. 

NQA-1-19119, Stq,p)emenl 7S-1 
hrdlaudltmnsllllds.rvices 

Sapplem.rallll'y Reqlliremen~ ror Coatrol of' 

ltepmoe.NQA-1· 19119 sapplmnau'7S-I Sectioa 10. 'J'tkd Caauncrci:u Gnldc hm» in its cutimy 
with NQA-1-2004, lleqnircmelll 1. Section 700. 

Jllldlkalln: NQA•l-2004 pruvide.1,,._-11mbilitr tor unple:mentin& the C"..arnmerciol Grade 
Dedicl!Dl!C process wbilr ummg ll!atecpripmait acquired underlbele proceae•~ support their safety 
AlnctinAA 

Modify,_.. Seetioc 701 ~ as f.olJMn: 

'711Gnenl 

WhCll Commen.ial ~ hems or Suvii:cs are lltiliuii thi: dedicating entity Qlll 11tifi7.e the 
mtuir.emmt:1.oi"this-StlCliClD tbr pfOClltOrtlelllandnocrpcao,:e~f',trmsor senrices•:an accq,u,ble 
al:tmmuYe UJ Section. l through !) gJlhis SupplellBll. ~ di:lr Svppier e~ aud#ledion. 
w.bn.dde.rmined ~by-the~-mall be in.accclrtlani:e wilh Section 3.J of this 
Supplemat. Tbe applicable requinimeala of:1hil Sl8Ddlrdl1-ll app.ly to dedication activiiics i.or 
acceptanec. 

Wbm aCanunc,Qal Grade ltcn lms.becn.deliYmxhr installed.. priono the,deci•ion.todcdicntt.. "the 
dediccing·entity t.a11 uriliie dle ttqlUl'lllnelllA oflhtueclion ftlr ·accepuince oflhe ilr:It1 when•~ 
critical d.rKwi,tica can l>e·vcrilied solely-by inspectic,Ps. - . or enaly1es 

.hlltiliC1lfioa:-curecu tbucc&ion oumbcn ID correspoud to lbe appropriate 11CWm>ofNQA-l-l9119 aw 
pro'tidoc for 11ft ore~ ()ratl,, Dc,d1,•ll&ion fur delivcnd and/or iaaalled SSCs whos l<:lfew 
cl-aicauoo. ill sui-qoen11y 11pgmded. 

,.,...,,i:., ... 
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Rher ~ '"feet• W.-TN!ltlUltP!aM 
82(et,YRe4tlllr.ftlllllbDkwmeafV._D 
145»-W'fP-~.ESll~l-GQl-cn..a....-<lk 

Modify·(reli:rellccd lieCUflOJllll'IM)II' mily}uew Section 704.2 Soun:e Ven1clian,-. folknl~: 

'704.l&o.r:ccVdi~ 
SCNN:C YCrimnim·uaaJ:y,applicab'la 111.~Cllll itrm{i)'oucrvil:e(11)1b111saR-Tllriiicd ai Bit 
Supillien.••liq or Olba-l!J!Plicable:lomim. ~ ,Yecifi~ tba2I bte pri)oned JD:accm-dlmtt 
~•812 ollbis.Sup,plcmcot,iiic:Wq·-. diecldat or·plc..wilh dle.clecumcnk,d mdmce of 
the-Mlllml w:nfic.lidou•UIDlOle! IO ll>a4edk;ati"-'.cntity-1 shall iaaucle or~ the JnUnwio~ 
ta) idcDdlicat:ilXI oflln: km{I) ll'·emce(i) includel'l 'widuo thc.JCOpcofnic .__ veriticalioo 

(b) identlfw::aaon oflbe critical ~sacs, .iDcluding acceptmice c:mcriA. to be controlled by 1he 
Sapplicr 
(c}'IGificrllticm of-lb!:,Soppfiel" .. processi:s and con1rols 1n dfr:dm:ly impk:mectcd for·dJc MlcntifiOO 
aitical diaral:a:ri.aics 
{d) idcbtificalion of 1M acti1'llleS witDeaect dUl:Sl!J'tbe IOUJOC verificatioo.nd lhc raulls oblnmd 

(e) oocamenlatlllll of the adllquacy of the Supplilr's JIRIIXlil'ICI GIid coo'1Dlr.. 

llllffllcdoa: Corredl; the~ number'co comspond unbe appmrrialE seclioo of NQA-1-19119 . 

..,.,..,,.1:••-
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AppendixH 
WTP Specific Tailoring of IEEE Std. 384 

Rlflr Prenction J'roJec:t - wurr TrMtmcat "!tut 
Safety ~---1.>omaotv..._ n 

1M90-Wf P-SR»-ilSH-111_.l-41, ~.-

- -~ C: lmplemcatiqg Standards 

19.0 I.EEE-3M. IEEE Smadard Criteria for lndepeadenee of 
Class lE EqaipDICllt aDd Circaits 

Roviaioo; 1992 

Spansaring 0.,_Jllli:ration: Ths lmlilUle ofiu-ical and 'l!lectrOIIQ nqineerc. lllC-

B;PP-WJr SJ:!®f!ic TuPmiN: 
The follcrwqnailarm& af llll!E-384 ii nqund is llK.'t>y-tbe RPP-WTP project u ai ~ IIGllldlll'd far 
SOC. SC, SOS. or SS itlemic:al eqwp1nau ed circuit de119>-
All &ediou ~ efNadar Powu C-...tias sw ... Ta111molc,a 

'I'hc leOn "SlandbyGc,--iu t).., Standanl.isaynon.ymnu,,with"F.mcrgmi:yGcncratur" in tb:Rl'P-wr.P . 

.I~: .A:s-~ by.lbe lSM 1leVicw process. !bl: SWldby 0e:Dl.-ndDC3GII 1tie RPP-Wll' arc DOI 

clantiicd • SOC er SC ll'bik: &boo Emcrsmc:y Gcncntols are claAuied as SOC or SC. 

Stdio• 2.0, l'liri

llepiace 'llililb the folla.Mog: 

~ e&iablillhs lbc critQu fMi,~lcax:matioo of1be JlldepcNlcn<:c r,:quirancab of IEEE 60.,-1998 ta 
tiillon:d in C.3:3)1111d IF.EE 301!-l99J (as wlcrlld in C.li). 

J•stlflcatln: Thi,, ICCIM>a-was n::viacd so cls:ify dmSRD unplcmCDlin~ ltmtd:r<k lttE ~;1-1'>98.Jlnd 
tEBE 388--1991 ""' tailored ill Aft,codix C. 

Semon .3.0, a.r.-.-
1\c followmg-nifen:--acmiclarda. do DIil apply for1he RPP-WTP. 

• { I) ANSrlANS-SS.2-l-98S.. Deci.en Basil. for Pn11ecuoa ort.igbt W.au:r Nuclear POVJff ~lants Az,uuu dtt 
EITcc:taolP~ PipcllopturL. 

J111ftficllfiDt1: Thie~ ls 1tppllcallk ID the: higb.prtlllft llam liDes flllod in DdCJ...,.~ ..,«ttiD:; 
.....,....., an<i <locsn' •.applf far the RPP-Vn'P. 

• 141 ANSI/N'Fl"A '10~ t 9". F°lft 'Prot=lion tt. Light Wa1er N'uclar l'..- P.lan1$. 

l•stif'ac.-tiaa: ll,i,, ~I spc.,:,i6atlly ..i...,_ ... c1..., power go,ncr.aling-ioes. Pff -=txxi 4..S of 
volume II oftbe SRJ,, the IUlfLWTP will.,.. NFP.A ROl-:W03 aw.an 1111J>lCll'IO:IUins .......-.l· lar fu-e·proca:<ion. 

• fl 11 11!.:a! Sul 4~ I 974 trai'f I ~ , . IEEE. Si.datd Melhod ror ldicntificuioo of l)()cuJl'lmb. R.clalad ta C1aa 
11! E.qllipmr,nt and Syatems <or Nuclear l'awer Oelw!l"Milll! SUIUClnO\. 

JIIStlr-tion: Thi, l:blMianl ~ been wilhdr,,wn by lhc lEiiE cbndardii-commi1iee.aoad - ~t aiauda-d 
hu 1,,o.., •~ Tuui~d1s SllJl.celkd au, u ao implcmentiug standard in Ibo: SRD. l'n>oalun:a for 

C .10-1 
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Ri11:er PnteclioA.Pnjel:t- 'Wute TreMIIIUt Ptnt 
Safety Raqw.irmeDCs-Doae-• VdOR n 

:%'4590-WTP•SRD-ESIWl.OOJ-Ol., luT 4 

kppendix C: lmplcmcnlin; S1illldmd1 

ideatificll(icm of dcx:urnents rdAled IO SOC, SC, SOS, or SS-eqaipmenL will.be de,,elopcd imroa1ly for-lhc 
lU'.P•WTPprojccL . . 

leplacc lbe 199'1 wnioll ofletm 603"whb'1tle fi>llowii:i; vmion. 

mEE·Sld 60J..1~98. IE£1! Sltmdanl Cruo-tafor ~ · ~-far N11clur.Prmv ~11Jt-Stahotu. 

Juctfii:atia: S&I> Slfay Critenan 4.4-4 licll ltle ltQS-'ft!'sic1M)flEEIHiOJ u .111 implemlllltillg SWMlan:I for 
SOC and SC eleouiml llO'Wer ~ - The l 998 11:Yision ilf IEEE 603.l!hall lie.llSCd in.piece .of the 1991 ftMlliao 
oaJlr:d 0111. 011 a refi:rQlce ill the body of J'E!'E 1M-lffl for SOC and SC clemil:aJ power sy:,'lems only~ 

The folk,wiug refen:ntt ~.sblll be iDcllldcd: 

• ( l6] DOPJRL.96-0006. R1:visioll I, Tup-lr.vd .Rodlolop:a{. Nuclear. and Proress-Sr;"ely Stord:1,-ds l1l1U 
PriM:iplajur 'Df'M-Prin1timtl011 CtmtrrxJDrs. 

J8"ifklltioa: Cllllecl 0111 au fCi!Ulalory basis in die Sk.O. 

• 117) ANS1/1SA.-S84.0l-l 996, App/Jo:lriofl ofSq{dJ' ~nl«I S.~for Ilw-l'rocc.t bulu.urio.. 

.Juttfielltt.: Rq>lota IF.EE-60.3 forDiottol and lmtnzmeatllKm SyalelTWI 11.lbc WIP,p:r -
2"590-v."'IP·ABCN-ESH--O 1-rm. 

• HSl NFP A SO l-2003.. Slandir.tlfo,"Fir!! Pro1«11on Jar Focllllie.r Hunc//tng BDdioacttw! Materlah. 

.hlstlficatitla: Clllled oat as 1111impkmenting st:mdud lllllicl" satec,- caleria 4.5-J through 45-4.. 

SectwnU, N-.Jtlns 
• TheddiDitiall of-dellpbesb-naa.aball bereplac:ed will11hc following: 

"'POIJlllated evealll p-~1v.idiog bcnmdiog-condilicms for-ell:lblillhing lbc,ptrl_ ~-~ 
,,_,,._ ~ lhawn,IICl0llllWJ ro; l) QJll!n!-the·iQlegrity oi'thuafety-bouuclariC5fl"l(ec:iiug1he 
-.riOlhr; 2)pllu ld!llinaimllin the.fadlitt ·in-. sau Aide Dle.fmitl&Jy; or 3~ onnitiJtte tbe eTelll 

~ so1lm.JbHadiolc,gieal ~ ID the ,8fflfflll -public or 1h~wmers would 1IDl ~ appoprink 
limhs. The Dclip-Bui5 E\ICW·alao-aabtimtbe ~crrcqulrcnaxs o!lhe~~ IIJl1 
colffjHJMlW: wbmc fiulure under llcsip-&5i& 6¥10l COPditioos ~ •d\lfflldy ~ :my of111e-~ • 

Jutif'acatioa: 'Jbisdcfinilico·is from DOE/Rl..-%--0006. 

~11 S..l, F.11puprn.8'-a-.l Cir.ctlils R!i,qairi1¢ ~ 

Rcplnm with ,be following 'IICnlCDCt. 

Eqllipn,= lmt1 ciaqira ~iring indepradellU •ball be-~ dllrin~ lbe 1SM JeView cycle mid st.JI~ 
idaitificd.on clocu111CJ1ts ·and drawings in a d.iatiru:tive m:mnu. 
Jalllfiotilln: lbc-miftnc.e to IEB£l.494 ii -not ap-plir.allle since lhls M.-idatl has bea, wid!dn.wn by lhi: lEEE 
stlillldards.:omrninec and noyeplacf;neut IWldul bas-bem ~- This ataudard iullllC .called DUI M an 

m7tml'llf3t'II& 
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lllnr 'Pr:Drecdea PnjNt- -w .... 'TRIIIIDl!Mll'lPI 

Satcy.iu,.ir-..1>oca ... tVGl11111&ll 
21'!i90-WTP~RD-ESH-11-4101"°1, llt-¥ 4 

Appcndilt C: hnplcm.c:nliug5mndards 

implcmmling . .audllld in dic,SRD. The ISM f'n>ClllSS "'ill provid& ieliahil ir;y n,quin,maib:far ead, conirol -.gy. 
Th- reliability raquimmaiiuleu:nnioe wbcn- 00111nJl ltclltqtics n,quiR im:l.:peodcnDC, redunriaocy, and seismic 
qoilifleilinN. 

Sedle1I 6.1.3.2, Arca:'BolladulH 

Repilce !be Tfflffl1Ctl1D NFP A &03-1988(4] wilh llFP A 801-2003 f.l!li 

J~: S&aadudNFPA1I03·1998 iuot11pplicabldonhe Rl'P-\Vll'. PallCCUOD.4.~ oflbc SRD, 
NFPA 801.,-1003 abalLbc usd for .lbc: &PP-WTP. 

Not applicab It for 1bc Rl'P-Wil'. 

Jllltlfilladoa: CaimimnaJL cleccrical pmalalti,on &slil:IDbli::s we unique to Ille <X>Dlaimncllt IIJ'llc:1ilrc ofNuclca
Power~ S1atiom md have 111> eqwlllllml in the RPP·WlP project. 
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Appendix I 
WTP Specific Tailoring of IEEE Std. 323 

ru,cr l?rotectlon ?rdjtci- Waste Tl'llalllWat.·l'lut 
S:afny .R~~ v...._ 11 

:l•.S,O.WJl>-SllD-F.SD..el-tOl-411. Rff.t 

23.0 IEEE-ll3, Quatifyina: Clan lE Equipment for 
Nuclear Power Gmen.tlng Stations 

bv~ 11113 

Sponsoring Or.pnintiorl: The 'Institute o(Elcarical 111d £1cc:cronics.Enginccn. Inc:. 

IUT-Wll'Jps;ciflc Tailaria; 
The f'o~-~ ~f JF.EE-323 is required l'or uc by lho-RPP-\\"l'Ppro_jc:,.."t as 1111 implc:mcntin: llllndMI for 
rrs electrical aid ioarmnonuyslcm design. 

s.dlltal.1, Salpe 

• llri&Slandllid appl1• to SSC• llelrigMt2Cl·a SOC, SC., SOS. or SS l9'ben Ille SS SSC. ic.r~.qair:ecl to 
~ a c,eililed ufc:cy fanction ill a 1laral\ IIIIVin>aawDl). 

......,-~: SS·SSCs. which are rcqutred toperu,nn a mfaytimetioD inn lllllsb e11viranrnenl.-.bsvc been 
iPOludecl witb.indle 1CQpc Ofilia$ aa,c!.-d. 

Sectlea 2.. Behr-

1be ftlll"'ll'I! refn!llce:Standard lh3ll.be included· 

• f'9JDOEIRlA6-0006. Rcvvioa J. Top-levd ltadiolop:al, 'Nuclear, tmd Procais Safety Standm'da and 
!rincipla for'tlK R:P.l>Wtatc·T-1 Plmrt Ccmacwr. 

J.!ldfksllaa: Tbe added ~ IR applicable fcr1hc RPP-WTP rmjcct. 

- - --- - -------
MC!Jfoa 3, DdhlttioM 

• Madify-ibc clcfiaitioll aftuusla-.mirea111cano bet An cowOOPMllll 111q1111,-rod as -the n:auh of 1bc J)ll'ltulllul 
~ CIPlldiliou·appn,priall: farlhe·dai(tll bui..-r:v.11Dlal"1be RPP-wri'. }1 ia us m~ lhal:c:~!bc 
coaidill;Qnaof-a-mild l!lllYinimnal1 . ~ublll do - .ex.pater.cean eovi.rmment beynod-•-mild 
en. ... in,m1..aL,4uriqg.adaigD tmsiuvcnt cu bc·i:omidend lo be isl amilcl mviromnenl 

J...r'_ti_, A lranJ. ~ .... --. .. do6c,e,d.l>y~-.lau,d, _,,_1D" N""lir:arl'\>wcr C~ &ca.ion 
and 111\: lhc naull--or.a .loaof c.uolmg~ideut'(L~gb..mergy·li111!'brake (HaB)cimide Qw.conllWIJlll!Uand 
r,oa-LOCI'\ or BEL8 OUISinc.CGIUainmen<. TM modifieddetinitialu1wlRS:1o RPP~WTP. 

lbw mod.ilicd d&:finitiao is .lwtlicMu.ppol\cd by 1() GFR 50.49, Enrinmmcntal.qualificlihon of elo:lric 
cqq>IDCC1',imporiaM-IO a&icty forll\l!Clcar- ,pCJM:C·plaoll. wbich.atA, ja WCOoll C: "~II torl I) 
dynamic-'and ae~ 41\Wificatioo 0I elMtric.equiprnmlL irnporumt 10:sa:ll,cy. O)-pxnecuan:OT claClric 
eqaipmentimportant 10-safety ..,,,.lOlber~ Jll-unena sncl:«tanel~ aod-(3~ arvinmmmtal 
q,,effficotial oulcctric equipmCIDl impo,tm\t10 ~ -loGated in Amild CIMJ'ORlnClll IIOnot mclll<kd wilbia the 
l!COllp&Df this-seulioo. A mild envil'DIUI\Clll ti BIi envitaamem tbal would It .QO ~ be-sil!Jll6cantly l1IOR _...., 

lhan die CllVlNlllnmt tba1 would occur du~ nooml pJacu Qj)CnbOl1, ioclodicg an1io:ipaed operatioo:ll ---'lbc ddinilion of auld e•"1re11J11nt withio the~ sutts: 

C.23-1 

24590-004B-F00019 Rev 3 (6/29/2004) 
Pagel-ii 

Ref 24590-WTP-JDP-004B-00049 



-- ---·-------, 
Rmr ?JA:C&n Project- w.-Tzutmeat:J.'lnt 

Sat.cy-lteqalresaHB hnme11t Vela-U 
U590-Wl'P-SB.D-ESU..a1-101..Ql,Rev.4 

"Atr~cxpected.uua111ta[llOllllllscmceCODdilionsand=remc.sfabnomml}-i1uervice 
conditionl wbere11:i~1h;! nnly design.bub n'ml (DBE) of c:oa.~'" 

'fhoefon,1bc.naana1 apmting mwuirnenUor-a SSC o -onnllideJcd a "lnillimrironment• by lhiucfiniuoo. 

Tue folktwiug dcfinitieo i11:11ppliaable ii:.- tbc m~WTP: 

• Thtddlnhlon of tlaigJI '-il.e,aatu:hall bc:addal watb lhcdet'ini.lioo from DOF.JR.lr96-0<1116, which 'Slnla.: 

"P~ muu p,cwiidiaa-bwoding:c:oudiU!IJlllforessablishing'UJe pc:donnuce ~of Mll:lllml, 
syJbml.and ~-that-~IC: 1)--lbe integrity oftiieafetyboundai:is pttactmg the 
womt; 2) plaecud.-malalail1 lbt .&tllity in:& .Jc Slllte inddiniiely;..or1)~ or .mili;atc tbe-~cat 
~es so lhllt'lbendiologal·exposures to lhc-gcaa,d. pablie or the 'll'ODJ:I¥ wouJd llOl aceed 
~te'Jima: ThcDasipBamB'falllaltoatlblisbtbcpcd'OffllmllC~'Ofilc~ 
,ys&c:ms m.d•<Unpom:ull who,e failure ulMlct Desip,Basis Event c:oadiionscauld adven,cly-afli,ct my oftbc 
abovt: 6mcliom. .. 

J• ..,-!Cllliaa: Tbe.ablm:tiltcd definibon WDadded.io be applicable to 1bc lWJ'-WTPprojl!Ct 

Secficna 7, 5-llded'Test PN&la 

Dcl.cle lhl'--.etlion. 
JadlflHlloll: This sectioD is apecifictO Nuclear Power Grmnling ·Swioos and describes~ aad 1lllll'gin for 
LOCA.IHBLB D11r!1b cnviromnmts. 
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Appendix J 

WTP Specific Tailoring of IEEE Std. 344 

River Pnttc..._ hojcd- w..._-rr..-t.Pla•t 
Safety ,-.,.,...__n-D.auae111 v-.t._ u 

i~\VTP-5JlD,,ESll.al-N1-41:t, Rev 4 

22.0 IE'.EE-344, IEEE Rt=comaui11ded.P.nctice fur Seismic QaaUficatio• 
ofClasa 1:E liqnlpmeRt for Nudear Pmftr Ge•uatbai Shrtio•s 

lte\ision. I 987(Rl993) 

Spanlorina.·Orpnizl\ion: The lnrtitllle o!"Blecail:al 1111d Eleclrooii:s Eogmecn,. lnc.. 

RPP-Wll' Speclf,c; Tallmng 
lbe tollowq: wlnriug of IE.EE-34-4 1t miu~ for we by~ 11:W.;W"Il> project u ao ~ ctaadard for 
SDCISDS.crSOSS 'Seimaic 0-J cled:tical -1 inslnanall ll)'st.cm-dcaip. 

1"ltces J-43,..IJI 5ecti- Clarilcattn--ofN-.atMr·P.ower ~atiat( Satloi. 'TftlaiH&ea 

'lbc 1»nn •CIM& rn- in Ibo $i&ndanl applio "'"SCJ.,T" in 1b> RPJ>• WT'P. 

J..ine-ka, ibe Saape,actM>A.J .0. oftµ.E-144 ~ IO c,gwpnsmt-Uaa:t-.s&·w flmcfiDD dumqi.and after om 
£Sl'i1br a Nuclear~-~ Station. Flllr ltPP-W'J'P-lhe eqaiprna,l !bat and• ID WDclicm during md ail..
a dwp buit eMtbquka • SDCLSDSISC£c; ~which mna be qaalmedu. SC-1. 

~(3] CPR.(Co&ofFedcftJRepl&lionsl, TiOc 10: Fncrgy, Part 100, ReactarSileCria:rilL. 
pubti,bed by-o~ ofchc_.'Fcclcn) Re:plcr. 1.Q92 • 

.llllltiflatlaa: -Rd'-- rs.J COIJ&IID,adiltioo ili>K cri~ md ..clamic ~far.Nuda,r Power Oa>auiz>& 
S..W-·mul is -•~le·w1bc.lU'l'-WU' pn,jct. The .cw>lic.tblc &:riacria !or JU!P-WTP is .fomxl iii . 
24190-W'l'J'•SJU)l.SSH-01-001--02. Safaly Roqa..-t• .0ocumln(SRD) Volume ll.$i.fel!f C.-iteria 2.0-! 
lor-nuliolup::al daee am.2:0i,l for1lbami<;al ~ 1~i01blc-~ ori1oi-..is colllaiacil iii 
~WTJ>-6RD-F.SH~1~1..oi. Sal'eq Rzqairanans 1.>ocumenr(S11.D) vo1ume.n. in.aecuon·a1.1 Gcaetal 
De•fF. Sate., Cril-'- •U-3 T.his·Sat.!ty Ori,erlon·detinc~.Su.mic ~(SC) L JJ 1111d m·and prvvicles 

aebmk loM!a.and - cloc:umem. 
C>cll!tt~f3) ANSli'JEE.E Sid 382-IYSS. IEEE SJ<UldardJor (iu~-<'/f A~for p,._,-o,-.,,,,,J 
J'al,.,c; .A.uflllblin wah.$a£~R.1tlarr.d:F,n,aloll1f<>r ~ Powr:r />1411# • 

.1-if'-i-.: This -..dard will be ,..laced w&b lEBE Std .382•19911. The IEEE~ 382- 11196- incloda a 
R.cqllired]llJIUl-Molioa CRlM.) cum:. 

Deh:Ul ·~GIC',ailion• far OpentiDs ..... ...., ............ ,oBF,) and..ufe .... ..._ • . ~.iu, (SSE,). 

Md -.delinilion·for4Stp h...,-emlMJtUlke.as: ~..ices fcrR1'7'-WT? aod the c,pplicabilky 1D S)'IIIOHK. 
lllnldlln:S md ~ -~)is ain&ainod in 24590'W"TP-SRD-H5H--Ol-001-02. Safe,ty·~cmenis 
Dno:umlft..(SRD)'llo.lwnc11, UJ . .5£Ciloo4. I Gel>Cral Design. WctYCmcrion 4 .1.J. ~. SaleryCrilaum.doefas 
Seimti.c ci-(SCfl. JJ and m IIOd p-oviai,•.seamic loads.·llnd-S011ra:"1ocurnents . 

.Jutiflaaoll: ll,e·clm1Dhicx\ OfOBB aDCI SSH .-c tipplu:o.ble to.Nu~lear .l'oW Guicming SUtto. aod \be
defmlli..- iR llpplicaH!t-lo the ltPP•'ll.'TP project a• defined m-the SRD. Thi& is.comistent I0\1ilh the 1ailodng of 
AJSC-N690.u dacumltntect m ABOl-fll3. 

r.>.1 116,1 

24590-004B-F00019 Rev 3 (&'29/2004) 

C.22-1 

Page.Hi 
Ref: 24590-WfP-3DP-004B--00049 



Rmr'Pr:olletioa.-,l't~ - "',IR Treatme'lt1!lut 
Safll)•aeq•lre1111DCS,Docmnttlt Voiu,ell 
1•590-wrP-SRD,,IESH~-&I0.1-Ul. Rrv" 

AJll)GMhC: Jmplcmcnlinf Standllik 

Papi 1"'!fa..Al1Sedios Clarllkatto·of8Blt-lllill SSE 
Tue IIJr1II SSE·ill lbc~ if,lreatm_ia 1ilc:si;D buinarihqmkc. The ~10.app\y IIJO documalt I.be 
loads.oh,numl,er·of OBEa ~ID SSE."'~ 11.om lbc tumd•l,d. 

JUAlflatioar-n» 1111bqudto:apptisibwto lU'P•WTP is 1b& clalip.ba'Sis-m.rtiupRke 'tkreqWlmlalt·to subject 
aq11ip111m:to«v.1Di 013& prior':to-lll SSEis m.iacladal ill lhcn,qaimuebtsofb SRD for the RPP-WTP · 
pmjeel 'IWK ia OCIDIDMalt. wib the lllil~-ltf A1SC:Ne90.uaPaDnCDtcd ill ABCN..013. 

hcc .a,Seefifllll,.U.2, ·Repatri 

ln-1be fifth.Jme delete-the w.orda, ", mchuI.OCA. ~. 
Jl&ltifk.aoa: LOCA:ir a 1emupec:ific,t0Nvclar PowerGaJ.mtin& SU&iolisuid not•to tbe.Rl'P·WTPprojt.ct 

l'qtJ,5.,.Sectia 7.J;s, V.d>r.alioul Agiai 

ID 1be lasrpmgnpb cbaBgc.CK.-first semem:c:,t.o,mid, "lheputposc or the v.ibralioaaJ aging isw-show-lhlnlie 
kivt-cr .i...v-otnonml.and U'llbl1tm"vibntiall eaociatec! w.ilh pllnt opemtioD will nat,aiivendy aftm:&11 
~'.•~o'fia.Jlafely func::un-~ any condwonto em! dat. iftllldea:cied. woukl Clllil.· 

fAlbe of IOCh ~,.during a ,ubm,Jumt clcsigo basis.anhqulo:. 

Jastif'laatln: 'Jl:ua __.wit:hin:dic 1llllldiinl.indodcd.addifianiil vibraaion·apn_t\ of III OBE, bat UKd lbelmlll 
-,olWltimcmrity ~"-rallulrthn OB£. The~~-Deeded to ca.rity lbc~f ttie taUllOCt. 
'Ibcrequin:rnall to •lijcct.~ acvaal·OD& prior to8ll SSta nol .incladed in thc-n:quTCllllD1K.ofthe 
SRD torthitJU>P-Wll' ~ lbc eertiqlllke.«pp!Mmblew-R.PP..wTP is-.. ceagn bm·Clll:ibquake. 1bisis 
mnsillsA wJthllw:-lliloriog·ofAJSCN6PO as-docum!intedill AB€N-013. 

hgt J.6.Mdioa.7.1.U.. BydT04yumlc,l.nds 

Delete Ille words. ''aul the 1-f~.lant 111Ccident U,OCA) 
lllSdt'kwiaa: LOCA ia a rmn specific to Naclear J>IJ\m" Gmcr.ilUJ#. Saliontad notto 1be RPP--WTP.pro;cct. 
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24590-WTP-PCN-ENV-05-015 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter: 

Waste Treatment and lmmobillzation Plant Part Ill, Operating Unit 1 O 

Descriptjon of Modification: 
The purpose of this Class 1 prime modification Is to update the Engineering Specification for Process Bulge Design and 
Fabrication (24590-WTP-3PS-MXOO-TP001) in Appendix 7. 7 of the Dangerous Waste Permit. The following engineering 
specification is submitted to replace the permit specification currently in Appendix 7.7. 

I Appendix 7.7 
I Replace: I 24590-WTP-3PS-MX00-TP001, Rev. 2 I With: I 24590-WTP-3PS-MXOO-T0001, Rev. 6 

This modification requests Ecology approval and incorporation into the pennlt the specific changes to this specification that 
are identified by the revision history and revision bars shown on the specifications that have been issued since the last 
revision of the permit version. This PCN Incorporates the changes documented in 24590-WTP-3PS-MXOO-T0001 revisions 5 
and 6. These revisions are the result of ongoing design. The following is a summary of the significant changes to the 
attached specification. 

I 
I 

Specification Scope (Section 1) was modified to require seller to provide P&!Ds and environmental qualification of e_quipment. 
The acronym list and definitions were also updated. 

Applicable Documents (Section 2) 
• Section 2.3 Industry Standards was deleted, standards which are still applicable were moved to Section 2.2 Codes and 

Standards 
• Added requirement to use of the specific revision of a code or standard where specified, and the most current version 

when not specified 
• Codes and industry standards were updated including the addition of ASME Section VIII 
• Updated reference list 

Design Requirements (Section 3): 
• Clarified requirements relative to sellers purchase of valves, drive spindles, and actuators 
• Clarified requirement for ITS actuators to be hard wired in accordance with engineering specification 

• 
• 
• 

• 

• 

• 
• 
• 

• 
• 
• 
• 
• 
• 

Provided specification for sellers purchase of instrumentation 
Clarified system requirements for foundation field bus, cable products, and junction devices 
Added requirement: where quality level and seismic categories for instruments are not specified they shall be qualified to 
the conditions where they are located internal or external to the bulge 
Updated "environmental conditions• to include a requirement for the evaluation of bulge SSCs as suitable for continuous 
operations in specified environment. and added a description for harsh and mlld environments 
Updated general requirements for process bulge confinement to differentiate between design standards for SC-I/SC-II 
and SC-IIUSC-IV enclosures 
Added conceptual design information for weir Including addition of figure 3 
Clarified bulge design requirements relative to abnormal internal negative pressure 
Added structural design requirements for bulge support frames; process bulge shielding; and bulge maintenance 
platfom,s in SC-USC-II and SC-Ill/SC-IV areas 
Changed code requirement for fasteners from ASME B-18 to ASME B31.3 
Clarified requirement for drainage through anchor washers including figure 4 
Deleted sections 3.5.9.3 and 3.5.9.4 regarding welding of bulge skirt and foot plates 
Added requirement for seismic analysis demonstrating compliance with specification 
Updated requirements for noZZ!e loads including fatigue analysis 
Deleted minimum design load tables ( design loads are shown on appropriate data sheets) 

Materials (Section 4) 
• Added reference to appendix for selection of Radiation Resistant Materials . 

24590-SENV-FOOOl l Rev 13 (8/21 /2007) Ref: 24590-\VTP-GPP-SENV-010 
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• Added Beryllium to list of prohibited materials 

Fabrication (Section 5) 
• Added reference to code tailoring in appendices 

Tests and Inspections (Section 6) 

• Added reference to code tailoring in appendices 

• Added requirements for environmental qualification testing 

• Added criteria for personnel qualifications 

• Changed visual Inspection requirement for non-piping welds from ASME Section V Article 9 to ASME Section VII 
Division I 

Documentation and Submittals (Section 10) 

• Added requirement for certificate of compliance that components are qualified for their specific environment 

• Updated requirements for calculations 

• Added requirements for submittal of design stress reports 

References (Section 11) 
• Updated references including design changes incorporated by reference 

The following is a list of outstanding change documents that have not been incorporated into this modification 

• 24590-WTP-3PN-MX00-00027 - Modification to Figure 2, Typical Representation of Process Pipework and Floor 
Penetrations 

• 24590-WTP-SDDR-M-07-00042 - Deviation of the Bulge Specification's Pipe Sleeve Design for LCP 2&3, LFP 1 &2, 
and RLD 4 Bulges 

WAC 173-303-830 Mo.dification Class: 
1 

i 

Please mark the Modification Class : 

Class 1 Class 
11 

X 
Class 2 Class 3 

Enter Relevant WAC 173-303-830, Appendix I Modification citation number: NA 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 

In accordance with WAC 173-303-830( 4 )( ci'Xi), this modification notification is requested to be reviewed and approved as a 
Class 11 modification. WAC 173-303-830(4XdXiiXA) states, "Class 1 modifications apply to minor changes that keep the 
permit current with routine changes to facility or its operation. These changes do not substantially alter the permit conditions 
or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1 modifications, the 
director may require prior approval. • 

Modification Approved: [Z] Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denial: 

B. Becker-Khaleel 

1 Class I modifications requiring prior Agency approval. 
2_ If the proposed modification docs not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modificati~n 

should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class 'l , if applicable. 
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24590-Wn>-3PS-MXOO-T0001, Ile¥ 6 
PROCESS Bt.lLGE D"ESIGN AND FABRICATION 

Revision History 

Revision Reason for Revision 

A 

0 Issued for Use 

I Document Revision 

2 General Revision; Incorporated SDDR 24590-WIJ>-SDDR-PROC-03-0106 and SCNs 24590-WI'P-
3PN-MX00-00003 & 24590-WTP-3PN-MX00-00004 

3 i Issued for use only for LAW bulges, not PTF bulges. 
I 

Incorporated SCN 24590-WTP-3PN-MX00-00006, add 24590-WTP-3PS-JQ06-T0003, 24590-
WfP-3PS-JQ06-T0005, 24590-WI'P-3PS-JR00-T0010, Implementing Standards for ANSI/AISC 
N690 in Appendix A, Implementing Standards for AISC M016 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; Oarified Support for Actuator Assemblies; Qarified NDE Personnel Qualification 
Requirements; Included WTP Specific Tailoring of ASME B3 l .3-1996. 

6 Issued for Purchase; Incorporated by Reference SDDR's 24590-WfP-M-06-00074 and 24590-
WfP-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 
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1. 1.1 The River Protection Project-Waste Treatment md 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 Immobili.7.ation 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 undetgrot.md storage tanks at 
the Hanford Site. 

The Hanford Site occupies an area of .about 560 square miles and is located along 
the ColUIDbia River, north of the city ofRicbland, Washington. Toe RPP-vrrP 
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, proj ec.t 
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, equipmcn~ 
and services necessary to manufacture the Process Bulges in accordance with this 
specification, Piping and Instrumentation Diagmns (P&ips), 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: 

• Detail design of all pipework, confinement, support, maintenance platforms, · 
column davits, and shielding ~ as required. 

I 

• Fabrication and/or assembly of all items and components. 

• Performance testing of equipment to verify and demonstrate functionality and 
conformance to the design and technical requirements descn"bed in this 
specification. 

• Leak/pressure testing of all process systems to demonstrate primary and 
secondary confinement. 

• Documentation of testing procedures, testing results, operation and maintenance 
procedures, and quality assurance procedures. 

24590-G04B-F00019 Rev 3 (6!29/2004) 
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• Design document review in progressively complete package form. Delivery shall 
include 30%, 60%,- 90%, and final design reviews. 

• Preparation for shipping and packaging of all equipment. 

• 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 band tools available in the 
commercial market. · 

1.2.5 Specific activities excluded from the scope of this specification incl1;1de: 

• On site unloading 
• Insta.llation 
• Commissioning 

1.2.6 The Seller shall not be responsible for the supply of process pumps; 1he 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·anyportion of the work, provided the quality assurance 
requirements of this specification arc maintained, and provided the Buyer approves 
the subcontractor and the scope of work. 

l j .2 The Seller will be ultimately rcspons1ble for the completeness and quality of all 
work covered in this specification. 

1.4 Acronyms 

AISC 
ANSI 
AP 
APC 
ASME 
ASTM 
CM 
DBE 
DOE 
EQDS 
ECDS 
ITS 
M&TE 
MR 
MDS 

24590-004B-F00019 Rev 3 (6/29/2004) 

American Institute of Steel Construction 
American National Standards Institute 
Afr Permit 
Additional Protection Class 
American Society of Mechanical Engineers 
American Society for Testing and Mat.erials 
Commercial Material 
Design Basis Earthquake 
U.S. Department of Energy 
Environmental Qualification Data Sheet 
Equipment Cyclic Data Sheets 
Important to Safety 
Measurement and Test Equipment 
Material Requisition 
Mechanical Data Sheet 

Page 2 
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MSDS 
NRTL 
NQA 
OSHA 
P&ID 
PCB 
PMI 
PO 
PT 
QA 
QAM 
QARD 
QL 
RFQ 
RPP-WI'P 
RRC 
SC 
SC 
SDC 
sos 
SRD 
ss 

. SWL 
UBC 
UL 
UNC 
vr 
WAC 

1.5 Definitions 
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Material Safety Data Sheet 
Nationally Recogniz.ed Testing Laboratory 
National Quality Assmance 
Occupational Safety & Health Administration 
Piping and Instrumentation Diagram 
Polychlorinated Biphcnyl 
Positive Material identification 
Purchase Order 
Liquid Penetrant Test 
Quality Assurance 
Quality Assurance Manual 
Quality Assurance Requirements and Description 
Quality Level 
Request for Quote 
River Protection Project-Waste T.catmcnt Plant 
Risk Reduction Class 
Safety Class 
Seismic Category 
Safety Design Class 
Safety Design Significant 
Safety Requirements Document 
Safety Significant 
Safe Working Load 
Uniform Building Code 
Underwriters Laboratories, Inc. 
Unified National Coarse 
Visual Test 
Washington Administrative Code 

Buyer. Bechtel National Inc. for the RPP-WfP. 

Sellu-. 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 designce(s), who shall witness onsite operations at 
the seller and sub-seller sites and perform onsite inspections and smveillance. 

HEPA FUter-. A high efficiency particulate air filter having a fibrous medimn with a particle 
removal efficiency of99.97% when tested with essentially mono-dispersed 03 µm 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 featw-es 
addressed (not necessarily explicitly) in the top-level radiological, nuclear, and process 
safety standards and principles that contnbute to the safe operation and protection of 
workers and the public during all phases and aspects of facility ope.rations ( e.g., normal 
operation as well as accident mitigation). ITS includes SSCs designed as Safety Design 

24590-G04B-F00019 Rev 3 (6/29/2004) 
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Class (SOC)/ Safety Class (SC), Safety Design Significant (SDS)/ Safety Significant (SS), 
and Risk~ction ClJW (RRcyAdditional Protection Class (APC). 

Paragraph: When a paragraph of this specification, referenced document, referenced codes, 
or referenced standarda is rcfc:renced in this specification, the pamgraph referenced and all 
subparagraph& and sub-subparagraph& of the paragraph shall be considc'cd inclusive. 

Quality Level (QL): The quality level identifies the qualityTequirements to be applied to 
items ~d activities. The idcntifi~d quality levels ue Q, and CM. 

Quality (Q): Q items and activities shall meet the applicable requirements ofNQA-1 (1989). 

Commerdal Material (CM): Those permanent plant SSCs not identified as Q, are CM 
(which includes both RR.C/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 (A.PC) - Replacement Safety Classification: Systcms,.Structures, 
and Components arc Important to Safety Systems, Structures, and Components tbat arc 
neither Safety Class (SC) nor Safety Significant (SS). 

Safety Design Class (SDC) - Initial Safety Classification: an SSC whose safety iimction is 
to prevent a worker or maximally exposed member of the public from receiving ·a 
radiological or chemical cxposum that exceeds the exposure standards defined in the Safety 
Rcquircmcnts Document (SRD) , or that is credited for the prevention of a critically event 

Safety Class (SC) - Replacement Safety dassification: 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 ftmction is a major contnlnrtor to defcnsc-in~tb 
and/or worker safety as determined by safety analyses. 

Seismic Category (SC): RPP-WTP seismic classifications for SSCs based on their safety 
ftmction. Seismic Categories are I (SC-I), Il (SC-II), ID (SC-III), IV (SC-IV), and V (SC
V). 

Seismic Category I (SC-[): ITS equipmentltanh that have a safety function. For the design 
of SC-I components, no credit for inelastic energy absorption is allowed. SC-I 
equipmcnt'tanks sball be fimctional dtning and after a DBE. 

Seismic Category ll (SC-ll): 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 

24S90-G04B-F00019 Rev 3 (6/29/2004) 
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SC·II equipment/tanks, credit for inelastic energy absmption is allowed. SC-II components 
&hall maintain conttol and confiDcmcnt ofbazardous materials during and after a DBE, but 
do not need to be ftmctional. 

Seismic Category m (SC-IO): (a) ITS SSC, but without SC-I or SC-II safety fimction, but 
with a chemical hazard. (b) Non-ITS SSC which bas an invmtory 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-Ji?: Non-ITS SSC not requiring seismic design. 

Risk: the product of probability and consequences of any event considered. These factors 
arc, to the extent possi"ble, assigned numeric values so that results of risk evaluations can be 
ordered using app1opriate descriptions. 

Safety Classification: categorized as SOC/SC, SDS/SS, or RRCJAPC. 

1.6 Safety/Quality Classifications 

The Quality Lcwl (QL) and Seismic Catcgory·(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 refcrc:nce (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 

2.1.2 ANSI/ AISC N690-94 

2459~G04B-FOOOl9 Rev 3 (6/29/20041 

Wa&bington Administrative Code General 
Safety and Health Standards 
Specification for the Design, Fabrication, and 
Erection of Steel Safety-Related Structures for 
Nuclear Facilities, as tailored in Appendix A of 
this spedfication 

Pages 
Ref: 24590-WTP-3DP-G04B-00049 



l.3 

2.4 

2.1.3 AISC.M016-1989 

2.1.4 ASME NQA-1-1989 

2.1.S NFP A 70-1999 
1.1.6 SNT-TC-lA-1989 
2.1.7 ASME B3 l .3-l 996 

2.1.8 ASME Section VIlI Dhision 1 

2.1.9 ASME Section vm Division 2 

2.1.10 ASME Yl4.100 
2.1.11 ASME B30.20 

Engineering Standards 

24590-WTP·lPS-MXOO-TDOOl, Rev 6 
PROCESS BULGE DESIGN AND FABRICATION 

Issued fvr Purchase 

Manual of Steel Construction, Allowable Stress 
Design, Ninth Edition, as tailored in Appendix 
B of this speclflcation . 
Quality Assurance Program Requirements for 
Nuclear Facilities 
National Electrical Code 
Society for Non-Destructive Testing 
Process Piping as tailored 1n Appendix C of 
this specffication 
Boiler and Pressure Vessel Code, Rllles for 
Constructio,i of Preuure Vessels 
Boller and Pressure Vessel Cod~ Alternllte 
Rules for Coutructlon. of Pressure Vessels 
Engineering Drawing Practices 
Below-the-Hook Lifting Devices 

Any additional Engineering Specifications/Standards proposed for use by the Seller shall be 
reviewed.by the Buyer prior to incOIJ>Oration into the design. 

Reference Documents 

2.4.1 24590-WI'P-3PS-SS90-T0001 

2.4.2 24590-WI'P-3PS-POOO-TOOO 1 

2A.3 24590-WTP-3PS-JQ06-T0003 

2.4.4 24590-WTP-3PS-JQ06-T0005 

2.4.S 24590-WTP-3PS-JQ07-T0001 

2.4.6 24590-WI'P-3PS-JROO-T0010 

1.4.7 24590-WTP-3PS-JV15-T0001 

2.4.8 24590-WTP-3PS-EKPO-TOOO 1 

2.4.9 24590-WTP-3PS-PS02-T0001 

2.4.10 24590-WTP-3PS-GOOO-T0003 

2.4.11 24590-WTP-3PS-GOOO-T0001 

2.4.l? 24590-WTP-3PS-GOOO-T0002 

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 Componcms 
Engineering Specification for lnstrumcntation 
for Package Systems 
Engineering Specification for Liquid Effluent 
Gamma Monitor - QL 
Engineering Specification for Actuators for 
On/Off Valves 
Engmco-ing Specification for Electrical 
Requirements for Packaged Equipment 
Engineering Specification for Shop Fabrication 
of Piping 
Engineering Specification for Packaging, 
Handling and Storage Requirements 
Geneml Specification for Supplier Quality 
Assurznce Program Requirements 
Engineering Specification for Positive Material. 
Identification (PMI) 
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2.4.13 24590-WTP-3PS-PV0O-T0001 Engineering Specification for Technical Supply 
Conditions for Valves 

2.4.14 24590-WTP-3PS-AFPS-T0001 F.nginccring Specification for Shop Applied 
Special Protective Coatings for Steel Items and 
F.quipmcnt 

2.4.15 24590-WTP-PW-P30T-OOO0 1 WTP End Prep Detail for Field Butt Wehis 
2.4.16 24590-WTP-3PS-SS0O-T0002 Engineering Specification for Welding of 

Structural Stainless Steel and Welding of 
Structural Carbon Steel to Structural Stainless 

2.4.17 24590-WTP-3PS-FB01-T0001 

l.4.18 RR-C-271D 

2.4.19 DOE-RL-92-36 

2.4.20 OSHA29CFR 1910.179 

l.4.21 24590-WTP-3PS-M0OO-T0002 

2.4.22 24590-WTP-3PS-MV0O-T0003. 

2.4.23 24590-WTP-DC-ST-01-001 

. 

Steel 
Engineering Specification for Structural Design 
Loads for Seismic Category m & 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 
Engineerillg Specification for Meclaanical 
. Handling Equipment Design & Manufacture 
Engineering Specification for Pressure V easel 
Fatigue Analysis 
Structural Design Criteria 

Design Requirements 

3.1 Basic Function 

To support the use of 'bands 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 equjpmcnt 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 to}raccess 
maintenance techniques. 

3 .1.1.2 The Seller shall be rcsponstble 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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sba1l 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 minimi7.e internal flUid hold
up and should be oil free. 

3 .1.1.6 Power and inswmentation cabling to the pump/motor shall be run iD 
scaled stainless steel conduit through the pump access plate to a tmnina1 
box mo\Dltcd on the pump/motor access plate. 

3.1.1.7 Pump supports shall be rigid to minimi:ie pump vibration, dcflcction,.and 
nozzle loading&. 

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.l Process Valve Assemblies 

3 .1.2.1 The Seller shall purchase the valves, extended drive spindles and 
actuators from tbe Buyer'• valve distributor. The Buyer 1'111 provide 
valve distributor upon. ismance of the MR for the Bulges. Valves, 
emnded drive spindles and actuaton shall be purchased. in 
accordance wt.th spedficatiom 24596-WTP-3PS-PV~ TOOOl, 
E11ginuring Specificatu,n for Tdnical Supply Conditions for Valves 
aud l4S90-WTP-3PS-JV1S:-T0001, Enp,uri,,g Spedfic4tu,n for 
Actuator On/Off Valves. 

3.1.2.2 Valves located inside the Process Bulge shall be top accessiolevalves 
with ex.tended 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, cxtcrnal to the 
Bulge. 

3.1.2.3 Actuators arc pneumatic piston types and supplied.complete 'With solenoid 
pilot valve, position limit switches, and visual semaphore indication. 
Non-ITS Actuators shall be Fieldbus interlace compatible in accordance 
with specification 24590-WTP-3PS-N15-T0001, Engineering 
Specification for Actuators for On/Off Control Valves. ITS Arta.ators 
shall be hard wired classic l/0 iu accordance with specification 
l4S90-.-WTP-3PS-JQ07-T0001, Engineering Specification for 
lnstnlmentlllion for Padcage 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/OjJVal-ves, section 7.1, 
Nameplate, for general mechanical nameplate requirements and 
attachment details. 

3.1.2.6 Manual valvc;s shall have a label attached to the top cap assembly. The 
label shall identify the valve number and position indication. Nameplate 
material &ball be three-ply wmnated plastic with wbite 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-sbaped 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 auached to the top 
cap assemblies, cxtc:mal 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 
umvenal joints and a telescopic section to allow mov=ncnt/misalignmcnt 
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 (l" diameter minimum) on tbe top 
face of the Process Bulge to supply air to the valve acruators, 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 cormections but must not 
prevent the removal of any access plate or plug. 

3 .1.2.10 Ea.ch 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 pcrfcm:ned, verification of inspections 
rcqwred by section.Sand 11 of24590-WfP-3PS-PV00-TOOOl, 
Engineering Specification for Technical Supply Conditions for Valves, as 
well as 8.3 of24590-WTP-3PS-JV15-T0001, Engineering SpecificaJions 
for Actuators for On/Off Control Y alves by valve manufacturer (as a 
minimum). Results shall be docwnented 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 iDJtrmnentation in accordance with 
specification l4S90-WTP-3Ps-JQ07-T0001, Engineering Specification 

. for lnstnunentstion for Package Systems. 
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3.1.3.2 Instrumentation signal transmission shalt be per the instrumentation Data 
Sheet. 

3.1.3.3 When the instrument Data Sheet calls for Foundation Fieldbus, 
app,op:date 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 Fl-JBSC-4.FF. 7 /8S-LED or 
Fl.JBSC-8.FF.7/Bs.LED or Buyer approved equal. 

2) Spur cable aball be armored type, Pepperl + Fuchs 
C-V9-G-OR-XXXM-PVC-V9--FF-S or Buyer approved equal. 

3) AD unused spar block points shall be capped with a closve cap. 
Pepper}+ Fuchs V9-R-F-COV or Buyer approved equal The 
location of the Junction should be on the side of the Bulge. Spar 
cable shall be routed to as to minhnl:,e the length, bat 1hoald not 
prevent removal of uy access plate. 

4) The Pepperl + Fuchs \79.R.-~S, 2--wire connector shall be 
lnltalled/pre-wtred in the bead of all Foundation Fieldbas 
inltnlments. The Turck RSFV 49-*M/l 4.S collllector may be used 
If tb.e ground lug (Termlnal 4) is not conDected (cut and tap 
green/yellow (ground)). 

3.1.3.4 Each spurbloclc shall have a nameplate attached to the Bulge near the 
associated spurblock. These namcpiates shall identify the spurolock tag 
number, spurblock terminals, and associated equipment/instrument by 
terminal connection. 

3.1.3.5 Where Fotmdation Ficldbus is not used, terminals and junction boxes shall 
be provided for instrument signals in accordance with specification 
24590-wrP-3PS-JQ07-TOOOl, 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--TOD05, 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 acconling with specification 24590-
WfP:..3pg..JRQO-TO0 10, Engineering Specification for Liquid Effluents 
Gamma Monitor - QL. 

3.1.3.8 H 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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intenaal and external to the bulge, the lntenaal components shall be 
qualified to the a>nclitions inside the bulge ( e.g., radiation and 
corrtarotaatioa levelsh and the memal components shall be qualified 
to the room conditions as specified on the data 1beeu. 

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 md use in conformity with the provisions of 
NFP A 70-1999. Suitability of equipment shall be evidenced by listing or 
labeling as a completed assembly by Underwriters Laboratories (UL). 
Equipment and assembli~ 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 recognjz.ed testing 
laboratories (NRTLs) as recognized by OSHA. may be accepted only after 
R:CCipt of prior written approval from the Buyer. 

, 3.1.4.2 Refer to specification 24590-WTP-3PS-EKPO-T0001, Engineering 
Specification jor Electrical Requirements for Packaged Equipment, for 
AC voltage requirements. 

3 .1.4 .3 A motor swtcr and controller shall be integral to the 480V MCC, 
13 .8/4.16 kV - 480V AC Secondary Unit Substation (Load Ccntc:r), or the 
13.8 kV switchgear. A local controller shall be used if specified. Refer to 
specification 24590-wrP-3PS-EKPO-TOOO 1, Engineering Specification 
for Electrical Re.quirements for PacJcaged Equipment, for general 
information. 

3.1.4.4 Refer to specification 24590-WfP-3PS-EKPO-T0001, Engineering 
Specificationjor Electrical Requirements for Packaged Equipment, for 
cable and wiring requirements. 

3.1.4.S Refer to specification 24590-WTP-3PS-EK.PO-T0001, Engineering 
Specification for Electrical Requirements for Packaged Equipment, 
.Appendix A. for nameplate requirements for electrical enclosures, 
equipment, and devices. 

3.15 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 l " 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 internal equipment. The 
number of inspection plugs shall be minimized. 
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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 
oftheMR.. 

3.2.2 The Seller shall demonstrate that air operated valves complete a full on-off cycle in 
leas than 5 seconds. Refer to 24S90-VITP-3JJS-.JV1S-T0001, Engineering 
Specification for Actuators for On/Off Valves, for supplied plant air pressure. 

3.2.3 Actuators shall be sized for 80-psig-supp1y 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-
WI'P-3PS-POOO-TOOO l, Engineering Specification for Piping Material Classes 
General Description and Summary for general rcquimnents. 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 
maintmanccircplaccmcnt over a 40-year life. 

3.4 EnvironmentaJ Conditions 

3.4.1 Equipment Requirements 

Tbe Bulge SSCs shall be evaluated and accepted by the Seller as suitable for 
conttnuous operation in service conditions u specified bl the Buyer's MDS. 

3.4.2 Outdoor Environment Conditions 

Site ambient condition is an extreme temperature range of minas 23°F dry
bulb to 113°F dry-bulb, rain, wind, mow, ice, direct mnlight, and a relative 
humidity of0% to lOOo/e. . . 

3.4.3 Ambient lighting levels for Process Bulge areas will be 30 Lumenslft2 

3.4.4 Radiation exposure will be as indica1cd on the Process Bulge Data Sheets and 
lnstrument Data Sheets. 

3.4'.5 Bulges may be stored outdoors for 12 months prior to installation. 

3.4.6 Tbe 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 enviromnent is 
an environment expected u a result of normal service conditions and extremes 
(abnormal) in service conditions where seismic is the only design basis event 
(DBE) of conaeqnenccs. Similarly, a harsh a1vmmment is an en:vironment 
expected~ the result of the postulated service condition appropriate for the 
design basis event of the RPP-~. It ls 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.S 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 genc::ral description of the proposed variation is reviewed and 
approved by the Buyer prior to fabrication. 

3.S.1 Process Bulge Confinement- General Requirements 

3.S.1.1 Applicable Bulge Enclosure Design Standards 

• SC-I and SC-II Balge Enclosve confinement systems shall be 
designed and fabricated in accordance 'f'Fitll ANSI/AISC N690-1994, 
Speclflclltu,n for t/te Design, Fabriclltion., 8114 Erection of St«l Safety 
Rel/ltd Strucmm for NuclelJr Focilities, as tailored by the Buyer ud 
included as AppeadixA of this specification. See Appendix D-1 for 
the required combined loadings and allowables for ANSI/AISC 
N690 - 94 designs. 

• sc.m and SC-IV Balge Enclosure confinement systems sball be 
designed and fabricated In accordance with AISC M016-1989, 
Manwd of Stu/ Construction, A.Uowoble Streu Desiga, Nurth Editu,n, 
as tailored by the Buyer and included as Appendix B of this 
specification. See Appendix D-2 for the required combined loadings 
aad allowables for AlSC M016-1989 designs. 

3 .5 .1.2 The Process Bulge confintment shall be fabricat.cd usmg fully radiused 
(1" internal radius) comers-along the side and bottom edges to assist 
decantammation. 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 sball 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 oftbe confinement shall slope in all directions to a fabricated 
drain. Minimwn design yequirrmcnts 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 dra:in shall be 
fitted with a primary and a secondary strainer and level instrumentation. 
The primary strainer aball incorporate a weir (See Figure 3 for a 
conceptual design or 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 cxtc:mally to prevent liquid traps 
caused by distortion during welding. 

3 .5 .1.10 The confinement's cxtcma1 and intcmal surface fmish 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.S.1.11 The Bulge confinement shall b: designed for an abnormal intcma1 
negative pressure u specified on tbe Buyer's MDS, and a positive 
intcma1 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.S.1.12 Wash rings/spray nozzles shall be installed within the Bulge con.fincmcnt 
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 noizle and the pipe. Refer to the Process Bulge Data 
Sheet for pressure and flow limits supplied to the wash ring/spray nozzle. 

3.S.1.13 A HEP A 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 wi1h process fluid .and, when no shielding is 
required, a Maintenance Platform and cohmm davits as required. The 
spedftc gravity of the process fluid can be foUDd on the Buyer's MDS. 

3 .51..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 Toe confinement shall incorporate stiff cning 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 bold-down features to 
secure the Bulge to the building structure, and to satisfy the requiremc::nts 
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 sball 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 oftbls 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-land SC-ll Bulge Support Frames shall be designed and 
fabricated ln accordance with ANSVAISC N690-1994t S~djiadion 
for the Design, Fabrlclllion, 111111 Erection of Steel Safety RWltlll 
StructJlra for NucJur Faclllties-¼ u tailored ·by the Buyer and 
included as Appendix A of this specification. See Appendix D for 
exert of the appropriate load combinations and allowables frem AISC 
N690 - 94, Specijicadt,n for the Design, Fabricllnon., 11114 Erection of 
Steel Safety-JWawl Structrm!s for Nucl.ear Facilities. 

• SC-W and SC-IV Bulge Support Frames shall be designed and 
·fabricated in accordance with AISC M016-1989, Mu,u,1 of Steel 
Construction., Allowable Stras Design, Ninth Edition, as tailored by 
the Buyer and included as Appendix B of this spedfication. See 
Appendix D for exert of the appropriate load combinations and 
allowables from AISC M016-1989, Manual of Steel Constnu:tior., 
AUowabu 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.S.3 .Process Bulge Shielding 

3.5.3.1 Where indicated on the Process Bulge Data Sheets the Bulges shall be 
fitted with carbon steel shield.mg 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. 180° 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.S.3.4 Access plugs shall be provided in the roof shielding plates with suitably 
engineered lifting points tD facilitate pump/motor, valve and instrument 
access. 

3.5.3.S Access plugs shall be designed to be locked in position. 

3 .S .3 .6 When specified on the Process Bulge Data S~ intcma1 shielding plates 
shall be provided between adjacent pumps (when more than one pump .is 

· installed) and bctwccn pump and valve sections of the Process Bulge. 

3 .5 .3. 7 The maximum weight for a single shielding plate or plug required t.o be 
removable for mainten,mce operations shall not exceed 500 poi.mds. The 
minimum thickness of the shielding plate shall not be less than 1". 

3 .S .3 .8 The maximum weight for a single shielding plate not routinely removed 
for maintenance operations shall not exceed 2,500 pounds. ~ mmunnm 
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 shieldmg plates on site. 

I 

3 .5 .3 .10 Where extc:ndcd drive spindles pass through shielding plates the drive 
spindles shall be designeti such that shielding integrity is not 
compromised. 

3 .5 .3 .11 Shieldmg will be welded 10 the facility embeds by Buyer. Seller shall 
specify weld detai1s to satisfy the .seismic requirements in the section 3 .6 .1 
of this specification. 

3.5.3.12 ApJ>licable Structural Mounting Component Design Standards 

• SC-I and sc-n Structural Mounting Components shall be designed 
and fabricated in accordance witll ANSI/AISC N690-1994, 
Sp«:l/icldionfor the Design, Fllbrlclltion, and Er«:tian ofSua Safety 
R.euded StrlletUreS for Naclar Facilitin, u tailored by the Buyer and 
included as Appendix A of this specification. See Appenda D-1 for 
the reqllired combined loadings and allowables for ANSI/ AISC 
N690 - 94 designs. 

• SC-ID and SC-IV Bulge Structanl MoD.Dtmg Components shall be 
designed and fabricated in accordance with AISC M016-1989, 
Manual of Steel Constructilln, Allowable Strus Design, Nuatli E4i.tion, 
u tailored by the Buyer and iacluded as Appendix B of this 
spedfication. See Appendix D-2 for the required combined loadings 
and allowables for AISC M016-1989 designs. 
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3.5.4.1 The Maintenance Platforms shall be designed to meet both the 
rcqujrement& set forth in WAC 296-24, and the following structural 
code requirements: 

• SC-I and SC-JI Bulge Maintenance Platforms shall be designed and 
fabricated in accor.daace with ANSI/AISC N6~1994, S~cijicatu,n 
for tJu Design, Fabrication, and Erection of Steel Safety Relatd 
Structures for Nuclear FaclUIJ.es, as tailored by the Buyer ud 
included as Appendix A of this apeclfication. See Appendix D-1 for 
the required combined loadings and allowables for ANSl/ AISC 
N690- 94 designs. 

• SC-m and SC-IV Bulge Maintenance Platforms shall be designed 
ud fabricated in accordance with AISC M016-1989, Manlllll of Steel 
Coastruction, Allowoble Stra& Design, Ninth Edmon, as tailored by 
the Buyer and.included as Appendix B of this spedficatlo:n. See 
Appendix D-l for the required combined loadings ud aDowables 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 ofWAC 296-24-750. 

3 :5.4.S The Maintenance Platfonn 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 extc:ma1 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 Maintenani-.e 
Platform. The ladder shall meet the requjrcmcnts 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.S.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 b~ on the 
material yield strength, or S.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 .S .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 eycbolts shall be removable for examination. 

3 .5 .S. 7 Seller shall provide any special designed lifting equrpment 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 Fastenen 

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 withASME 1331.3-
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. ln 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: 
b. Yield Strength: 
c. Elongation: 

95,000ps, 
60,000psi 
20% in 4 diameters 

3.5.65 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 oftbc method by the Buyer. Setscrews used for 
locking purposes do not require locking. W asbcrs, plain or spring, shall 
'llOt be used 'Im.less specifically called for on-drawings. 

3.5.6.8 Sufficient envelope clearances arc required around the boh head for 
sockets. 

3.5. 7 Pipework 

3.5.7.1 All piping shall be designed to meet the requirements of ASME B31J 
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&lD. Unless othetwise specified on the Process Bulge Data Sheet the 
minimum pipe slope shall be 1:t20. 

3 .5. 7 .3 All matc:rials 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 cons1IUCtion unless otbcrwisc stated. 

3.S.7.4 Radiographic examinetinn 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 int~grity 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 reqwrcd) 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&ID's 
indicate that the sleeve pipes continue beyond the Seller's ICOpe of 
supply, then the design shall provide appropriate drainage through 
the aD.chor 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 confmemcnt. 

3.S.9 Floor Penetrations 

3 .S .9 .1 All process pipework leaving the Bulge and penetrating a floor &hall be 
contained within a sleeve pipe. The sleeve pipe will provide secondary 
confinement for the primary pipe. Refer to Table 1 for associated sleeve 
mes. The Bulge drain and ventilation line (when required) do not require 
a sleeve pipe, See Figure 2. 

3.S.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.S.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 
dimensiom shall be determined by·the Seller. 

3.5.10.2 The colunm davits shall meet the requircmc:nts of DOE-RL-92-36, 
Hanford Site Hoisting and Rigging Manual Hoists, JI):, 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 manufactme's standard products. having 
minimum capacity 500 tbs, unless otherwise specified in the Process 
Bulge Data Sheet 

3.5.10.5 Seller &hall design the colunm 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 .S .10.8 The location md the number of column davit supports shall be dctcmrined 
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 identi.fi~ 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-T0001, Engineering 
Specification/or Seismic Qualification of Seismic Category MI 
Equipment and Tania. 

3.6.1.3 For Seismic Category (SC) ID & IV Equipment seismic design shall be in 
accordance with 24590-WTP•3PS·FB01 • TOOO l, Engineering 
Specification for Structural Design Loads for Seismic Category m & IV 
Equipment and Tanh-. 

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.l.5 Where the ITS instrumentation system and component data sheets indicate 
SC-I for functional qualification, components shall be designed in 
according with specification 2459().. WTI>•3PS-JQ06-T0003, Engineering 
SpecifJ.cation for Seismic Qualification of Control and Electrical Systems 
and Components. 

3.6.1.6 Seismic Detailing requirements for Seismic Category (SC) I & Il 
Equipment shall be in accordance witb UBC 1997, Chapter 22, 
Division V, Section 2213 per Table 1 of the Structurol Design Crilui4, 
24590-WTP-DC-ST-01-0001. 

3.6.1.7 Seismic Detailing requirements for Seismic Category (SC) m & IV 
Equipment shall be in accordance with UBC 1997, Chapter 22, 
Division V, Section 2214 per Table 1 of the Strllc:tural Duign 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 minim.iz.e vibration, deflection and nozzle loadings. 

3.6.2.2 Roofplat.e structures must be adequately supported to accommodate valve 
actuator static and dynamic loads. 
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3.6.3.1 · During valve maintenance operations access will be required onto the 
shielding and roof plate structures. Th~fore in addition. to the normal 
operational loads these structures shall be designed to support personnel 
access loads of 500 lbs. 

3.6.4 N<>zzle Load 

3 .6.4.1 The Seller shall design the Bulge to withstand the nozzle loading from 
the Buyer's facility imtalled piping. 

• For LAW & PTF bul~; 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 Roted, see section 3.6.4.2 of 
this spedfication). Buyer external pipe 110ztle loads for the 
LAW and PTF Bulges are listed bl the Process Blllge Data 
Sheets iD. section 2.5 .of this spedfication. 

Seller shall apply these enenaal loads, in the combined 
loading ledions 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 follom: 

• At the anchor wuher for pipes sloping towards I into the 
Blllge 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 
BuJ.ae confinement plate. 

Refer to Figure 1. 

3.6.4.3 Noz:de.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 vm, 
Division 2, Appendix 4, Figure 4-130.1, Strus Categories and Limits of 
Stras Intensity, 1b.all be med for establishing combined allowable 
stress limits,. for pipe nozzle to confinement shell design, by analysis 
only. However, streas values from ASME Section Il, Part D, Table 
lA for ASME Section vm, Division l shall be used as the allowable 
stress S in meeting the stress limits of ASME Section vm, 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 loadlng and allowable requirements) 

3.6.S Fatigue Analym 

3.6.S.1 The Bulie trlllfer frequency consistl of cycle of process fiuid 
through the line followed shortly after by a flush transfer. 

3.6.S.2 Seller sball analyu for fatigue per the requirements detailed in 
24S90-WTP-3PS-MVOO-T0003, Engineeriltg Speciftcation for Pressure 
Jle.uel Flllipe Analysis. . 

3.6.S.3 The Process Bulge Data Sheets contain the cyclic information on each 
nozzle in the ECDS 1edion of the Data Sheet. 

3. 7. Accessibility and Maintenance 

3.7.1 Equipment that is expected to require maintenance, calibration orrcplacemc:nt e.g. 
pumps/motors, valves and instruments shall be located in ~ of the Bulge that 
offer the best access; this will usually be the front and sides of 1hc Bulge. 

3. 7 .2 The location of equipment within the Bulge shall be such that any items re.quiring 
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 sball 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 pLnDp access plate. The 
bolts shall enable the pump motor/impeller unit to be unbolted from the pump 
casing without breaking confinemenL 

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 Specification for 
Positive Material Identification (P"MI) for Positive Material Identification 
requirements. 
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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 m the Process Bulge Data Sheet and Instrument Data 
Shcet5. Any proposed substitutes or concessions shall be agreed with the Buyer 
prior to procurement or inCOipOration into the work. 

4.2.4 All materials shall be new and comply with this specification and relevant standards. 

4.2.S All flanges and pipe fittings shall be welded-neck and long radius types respectively 
unless othc:rwisc specified and shall conform 10 ANSI stzndards. 

4.2.6 No threaded flanges or fittings ahaI1 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 malysis 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 sbal1 have and implement provisions to ensure that materials used or 
supplied arc 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 Resisuuu Materials, of Engineering Specification. 24590-
WTP-3PS-MOOO-T0001, Engineering Specification for Meclumicsd Handling 
Equipment Design &: Manuftu:tllre, may be used when selec:tillg non-metallic 
materials. All Non-metallic components shall be selected to resist the radiation 
leveb specified on the data sheets. ID particular this refers to Items such as 
gaskets, seals, o-rings, and other similar items 

4.3 Prohibited Materials 

4.3.1 No asbestos contamingmaterials,.bronz.c, copper, lead, Beryllium, zinc, mercury, 
tin, antimony, cadmium, or other low melting point metals, PCBs or compo\llllis of 
lead base paints or lubricants containing lithium or boron shall be used. 'Teflon' or 
compcnmds thereof must be qualified for use with the radiation levels specified on 
the Process Bulge Data Sheet 
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4.4.1 Where special requirements or restrictions arc 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.S Storage of Special Materials (e.g., stainless steel) prior to work 

4.5 .1 Stainless steel is suscept10le 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 &hall obtain writte1ff inal Design approval from the Buyer prior to the start of · 
fabrication activities. 

5.1 General Requirements 

5.1.l For all piping, refer to Specification 24590-WTP-3PS-PS02-T0001, Engineering 
Specification for Shop Fabrication of Piping. All welding proccd:ures 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 Structwes for Nuclear Facilities u tailored in Appendix A of this 
specification, and specification 24590-WI'P-3PS-SSOO-T0002, Engineering 
Specifu:ation for Welding of Structural Stainless Steel and Welding of Structural 
Carbon Steel to Structural Slainless Steel. All welding procedures must be pre
approved by the Buyer prior to start of fabrication. 

5.2 As1embly 

5.2.1 Flatness of the completed Bulge confinements shallbe 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. 

S.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 comers shall have a l" +/- 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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S.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 shaU minim:in the number and amount of~ 
overlaps, or other discontinuities, which could trap radioactive contamination. 

5.3 Tolerances 

Manufacturing and fabrication tolerances for all cqujpme:nt, 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 TlilCKNESS: Thickness tolerances shall conform to the requirements of 
the referenced commercial standard. In the absence of such aitcria, 
allowable thickness shall be plus 0.010 inches, minus 0.005 inches. 

5.3.1.3 DIMENSIONS: Buyers preferred dimension scheme, 

a) 0 s: D < 4 in -t/- 0.010 incl: 
b) 4 in s; D < 36 in +/-0.020 inch 
c) 3ft~D< 10ft +/-0.030incb 
cl) 10 ft s; D < 20 ft +/- 0.060 inch 

. e) Over 20 feet +/-0.13 inch. 
Note: D equals the desired dimension. 

5.3.Z Fabricated Components: 

5.3.2.l 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 minimi?.C 
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 thiclmesscs are specified herein or in other supporting 
documentation they shall be cODSidcred to mea?I min:inmm thickness. 

5.3.2.4 DIMENSIONS: Buyers preferred .dimension scheme, 

a) 0~ D<4in 
b) 4inSD<36in 
c) 3 ft$ D < 10 ft 
d) l O ft s D < 20 ft 
e) Over 20 feet 

+/- 0.020 inet 
+/- 0.040 inch 
+/- 0.060 inch 
+/- 0.13 inch. 
+/- 0.25 inch. 

Note: D equals the desired dimension. 
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5 .3 .2.5 W cld joint preparation, for field welds, shall be in accordance with 
drawing 24590-WTP-PW-P30T-00001, JITP End Prep Detail for 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 refenmce 24590-WI'P-3PS-PS02-T0001, Engineering 
Specification for Shop Fabrication of Piping. All primary pipework for Q · 
components shall be inspected in accordance with Appendix A of 2459(}. WTP-3PS
PS02-TOO0 l. 

6.1.2 All welds performed on the Process Bulge Confinement, Support Frame, Shielding, 
or other struct:ural/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 Penonnel Qualifications 

6.2.1 Non-Destructive Examinations of non-structural components shall be perfonned by 
an inspector certified to the requjrcments of SNT-TC-lA-1989. The inte:rpretation 
of the results shall be by ei1her Level II or Level m inspectors certified to SNT-TC
lA-1989. 

6.2.2 For Personnel Qualification requirements for structural components, refer to 
ANSI/ AISC N690-94, Specification for the Design. Fabrication, and Erection of 
Steel Sefety-Related Structures for Nuclear Facilities as tailored in Appendix A of 
this specification, or AISC MO 16--1989, Manual of Steel Construction, Allowable 
Stress Design, Ninth Edition, as Tailored in Appendix~ 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 (A WS) or a SNT Level Il or 
Level ID inspector. 

6.3 Shop Tests 

6.3.1 General Requirements 

6.3. l .1 The Process Bulge piping shall be hydrostatically tested in accordance 
with ASME B313 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 oflcakage. The 
confinement shall be dried after testing. 

6.3 .1 .3 Test water used for hydrostatic testing sba1l be tested for chlorides. The 
chloride content of the test medium -shall not exceed 50 ppm and the water 
tetnperature shall not exceed 120°F. 

6.3 .1.4 Whc::rc installed, the Seller shall demonstrate a full removal and 
replacement operation for pumps, valves, and instruments utilizing the 
tent or bag-infoag-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-WTI>-3PS-EK.Po.. TOOO 1, Engineering 
Specification for Electrical Requirements for Packaged Equipment, 
section 7 .1 for additional testing req1rircmcnts. 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 arc 
thoroughly washed by the spray rin.gs/no:z:zles. 

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 sbal1 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, VI') 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 vn, Dl,.. 1. The visual weld 
inspection procedure abal1 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 ll visual weld inspection report for each fabricated 
item, which records inspection results, the date and time of inspection, 
and signatµres of certified inspection personnel perfonning 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 .S Toe 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 (P1) to inspect each weld, excluding handrails. PT testing 
for piping shall be in accordance with ASME B3 l .3 - 1996 as tailored in 
Appendix C of tb1s spedflcation. All Remaining PT shall be developed 
in accordance 'With ASME Section Vii Div 1, and shall include 
inspcc:tion materials, dwell time for dye and developer, and acceptance 
criteria. The liquid; pcnetrant 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 u tailored in Appendix C of this spedflcation. Surface 
porosity and undercutting is not allowed. 

6.3 .4 .3 The .Seller shall prq,are a liquid penetrant test report for each weld 
comi-cction on each fabricat.ed item, which will record PT inspection 
results, the weld number, the date and time of inspection, and signatures 
of the certified inspection ~11Dcl performing the test. 

6.3.4.4 The Seller shall include the liquid penetrant test reports in the required 
documentation packages. 

6.3.4.S The Seller sball 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 impl~t a procedure to perfonn 
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 MO 16-1989 as tailored in Appendix B of this 
specification, or ASME B3 l .3-l 996 as tailored bl Appendix C of this 
specification, u appiopriatc, 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 far fabricated piping 
systems, which records inspection results, the date and time of the 
inspection, and signatures of ccrtifi~ pcrsoD11Cl performing the 
inspection. 

6.3.5.3 The weld inspection report shall be included in the required 
docume:ntation packages along with the exposed film, a copy of the 
teclm.ique 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 sba11 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 sba.11 mamtam records and mark equipment to show cahbration status. 

6.4.3 The Seller sball notify the Buyer when M&TE are found to be out of cah'bration 
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. 

o.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 Matcri.al 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-WIP-3PS-PS02-TOOO 1, 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
TOOO 1, 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. 1be nameplate shall be located in a prominent position for 
case of viS1"bility. The information shall be stamped or etched using 1/2" high 
characters. The nameplate shall include the following information, n:rinimum: 

Seller's Name/Address/Phone Nmnber 
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, Plmt Item Number, and Bill of Material item number to f.acilitate 
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 .S .1 Refer to 24S90-WI'P-3PS-G00O-T0003, Engineering Specification for Packaging, 
. Handling and Storage Requirements for general requirements. 

7.6 Documentation 

7 .6.1 Seller &ball ensure that appr0p1 i&tc 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: 

• Manuia~ name, model number, and serial number 

• Plant Item Number 

7. 7 Shipping InstrnctionJ 

Shipping shall be conducted in accordance with Buyer specification 24590-WI'P-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 W eathcrproof 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 boxc:5 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.). ln 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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The Quality Level will be identified on the Process Bulge Data Sbcct and on the QA Data Sheet 
issued with the MR. Refer to section 9 of the Material Requisition for general requirements, and 
Specification 24590-WI'P-3PS-GOOO-T0001, General Specification for Supplier Quality ASSU.rance 
Program Requirements. 

8.2 Quality (Q) Related Componenu 

8.2.1 Seller shall have in place a QA program meeting the requirements ofNQA-1 (1989), 
marked as applicable in the Supplier Quality Assurance Program Requirements Data 
Sheet attached to the MR. and Specification 24590-WTP-3PS-GOO0-T0001, 
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 
requjrcments 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 Sel1er' s Quality Assurance 
Program that meets the rcqujremcnts ofNQA-1 (1989), and bas been previously 
evaluated and accepted by the RPP-WTP QA organization. 

S.2.4 Seller shall submit their QA program and work plan to the Buyer for review prior to 
commencement of work. The plan sball 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 docmncnts 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 
fcmns and quantities shown in Form G-321-E, Engineering Document 
Requimnents, and Form G-321-V, Quality Verification Document Requiremems 
attached to the MR. 

10.1 .3 Seller shall submit a report identifying any deviations and/or conilicts per Section 2 
of the MR to the Buyer for review. 

10.1.4 All documentation submittal paebges 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 ins1ructions for Buyer's review. 
Documentation shall include maintenance rcqum:ments for the equipment and its 
components while in storage. 

10.1.7 Data sheets in section 2 of the MR sball 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 detcnnincd by the vendor" and mark-up actual 
overall Process Bulge dimensions based on the detailed design. 

l O .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 Buyc:r, which certifies that 
any equipment or components n:guiring Environmental Qualification ( as specified 
in Section 2 of the Material Requisition) are qualified for their specified 
environment. As a minimum, Environmental Qualification DocUinentation shall 
contain: 

• Identification of each type of equipment. component, or sub-component subject 
to Environmental. Qualification (e.g. solenoids, wire, pressure transmitters, etc.) 

• Equi~t 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 

24590-G04B-f000l9 Rev 3 (6!.?9/2004) 
Page34 

Ref: 24590-Wl'P-3DP-G04B-00049 



10.2 30% Design Review 

24590-WTP-3PS-MXOO-TD001, Rev 6 
PROCESS BULGE DESIGN AND FABRICAnON 

Issued for Purchase 

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 attacbmen1s, 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, mid 
lnstrument Data Sheets, as applicable 

• preliminary maintenance procedure, including bag-m/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 supplementmy information 
necessary to conduct fbe 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 

• instnnnent air schematic diagrams 

• engineering calculations and analyses (seismic and nozzle loads) 
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10.4.1 Seller shall conduct a ·goo1o design review with the Buyer. Seller shall submit all 
dntwings, procedures; calculations, analyses, and information necessary to conduct a 
90¾ design review to the Buyer for review. 

10.S Final Design Review 

10.S.l The Seller shall provide a final design report including all design documents, 
manuals, and drawings that arc required by this specification. 

10.6 Drawings 

10.6.1 All dnlwings shall be produ.ccd p~ th~ drawing practices set forth in ASME 
Yl4.100, Engineering Drawing Practices. 

10.6.2 As-built drawings, with final dimensions, shall be developed and submittM after 
completion of the Bulge fabrication. 

t 0. 7 Calculations 

All calc:alations to be provided shall be orderly, complete, and lllfficiently clear to 
permit verification. The body of the calculatiom shall include: 

• The calculation shall be identifiable by: Subject (Including component 
identifier), Originator, Reviewer, Approver, Revision and Date. 

• Def'mition of the objective of the analysis (e.g; Pnrpose, Objective or Scope) 

• Methodology 

• Definition of design inputs and their sourc~ 

• References with identification of specific: editions, revisions, dates 

• Identification of assumptioas and indication of those that require verification. If 
none of the assump~ons require verification, the cakulation 1hall state mch. 

• 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) 

• Equations used for all computations 

• Numerical calculations including identification of onits used 

• A concise statement addressing the calculation results and/or recommendations 

24590-004B-F00019 Re" 3 (6129/2004) 
Page36 

Ref: 24590-VlTP-3DP-G04B-00049 



24590-WTP-3PS--MXOO-T0001, Rev 6 
PROCESS BULGE DESIGN AND FABRICAllON 

Issued for Purc:hllse 

• 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 ANSI/AISC N690 and AISC M016 for Bulge Enclosure 
Confinement Design 

• 

• 

• 

• 

• 

• 

• 

10.7.1.2 

• 

• 

• 
• 

24590-0-04B-FOOOI9 Rev 3 (6/29/2004) 

All modelillg 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 
buckllng formula·bl section Ql.S.9.1 of the ANSI/AISC N690-
1994 code s1aall apply to AISC M016 for austeuitic stainless 
steel bucklblg qualification. 

For each load case supply the resulting reaction loads at each 
of the embed interlaces. 

Weld sizing calculations, for an welds, shall be provided. Fillet 
welm are to be evaluated for shear stress on the basis of · 
resultant loads on the throat along with consideratioas for the 
base metal. · 

Bolt evaluation shall be performed in accordance with 
ANSI/AISC N690, section Ql.6.3 or AISCM016 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 

ASME ~ Div 2, Appendix 4, Nozzle to Shell Design Only 

All modeling inputs, applied loads, constraints, USUJDptions, 
etc., shall be provided for configuratlon compliance reviews. 

Compliance to AS.ME vm, Div 2, Appendix 4, sections 4-131, 
4-132, 4-133 and 4-134 shall be provided for the nozzle to shell 
connections. 
Weld sizing calculatioas, for all welds, shall be provided • 

For FEA Computer Program analysis, submittal for the bases 
or reference to the bases supporting application of the 
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10.8 Schedules 

24590-WTP-3PS-MXOO-T0001, Rev 6 
PROCESS BULGE DESIGN AND FABRICATION 

Issued for Purchase 

computer program to the specific physical problem being 
aolved. (e.g.; application/validation to tbe ASME vm, Div 2, 
Appendix 4, Maximum Shear Stress neory.) 
Tresca (mu shear) stress intensity outputs for each combined 
loading condition shall be compared with the allowable stress 
limit. Von Mises values are not acceptable. 

ASME B31.3 Piping Design 

All modeling inputs, applied loads, constraints, assumptions, 
etc., shall be provided for configuration compliance rel'iew'-
ASME :831.3 piping stress analysis shall show all pipe 
supports, guides and anchor points. Pipe 111pport detaf:ls shall 
be provided. All nozzle displacements, seismic anchor 
moments, component deadweights and nozzle fleDoilities shall 
be applied In the aulysis. 
For Bulges that are SC-I and SC-D, supply the resulting nome 
dlsplacement:J (in the X, Y, Z directions) at the location where 
the Buyers nozzle loads are applied. 
All other structural qualifications, sach as: pipe supports, 
lifting lup/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)]. 

10.8.1 A detailed schedule of engineering. docmnexrt submittal, material purchase, 
fabrication, shop tests, and shipment shall be submi~d. 

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-MX00-00003 
• 24590-WTP-SDDR-PROC-03--0106 
• 24590-WTP-3PN-MX00-00004 
• 24590-WTP-3PN-MX00-00006 
• 24590-vrrP-3PN-MX00-00014 
• 24590-WTP-3PN-MX00-00018 
• 2459~WTP-3PN-MX00-00020 
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• 24590-WTP-3PN-MX00-00022 
• 24S90-WfP-3m-MX00-00023 

11.2 Design Changes Incorporated by Reference 

• 24S90-WTP-SDDR-PROC-03-0102 
• 24590-WfP-SDDR-PROC-02-0063 
• 24S90-WTP-SDDR-PROC-05-00601 
• 24590-WTP-SDDR-M-05-00332 
• 24590-WTP-SDDR-M-05-00474 
• 24S90-WTP-SDDR-M-05-00685 
• 24590-\'\TP..sDDR-M-06-00074 
• 24590-WI'P..sDi>R-M-06-00282 
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Figure 1 Typical Representation of Process Pipework and Sleeve Pip~ Penetrating the Cell Wall 
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Figure 2 Typical Represcotatioos or Process Pipework a11d Floor Penetration~ 
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Figure 3 Conceptual Weir Design as a Primary and Secondary Strainer 
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Figure 4 Conce tual Anchor Wuben that Allow Draina e to Pass Throu -, 
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Table 1 Process Pipe and Sleeve Pipe Sizes 

Process Pipe Sleeve Pipe 
Size Stze 

1.0" 2.0· 
1.5· 3.0" 
2.0" 3.0" 
3.o· 4.o· 
4.0" s.o· 
6.0" 8.0' 

24590-G04B-F00019 Rev 3 (6129/2004) 

Sleeve Pipe 
Schedule 

40S 
40S 
40S 
10S 
10$ 
10S 
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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 arc 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 

Y{I'P S,pecific Tailoring 

The following tailoring of ANSI/ AISC N690 is required for use by the wrP contractor as an 
Implementing Standard for structural design. 

Page 22, Section Ql.S.7.1 Primary Stresses 
Revise the stress limit coefficients for compression in Table Ql.5.7.1 as follows: 
• 1.3 instead of 1.5 [stated in footnote (c)] in load combinations 2,5, and 6 
• 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 ofNUREG-0800 (Draft Rev. 2). 

Page 22, Section Ql.S.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 

vrrP Specific Tailoring 

The following tailoring of MO 16 is required for use by the wrP contractor as an implementing standard 
for design of structural steel for Seismic Category ID SSC&. 

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. 

J ustlflcation: 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 Standarda for ASME B31.3, "Process Piping" 

Revision: 1996 
Sponsoring Organi2:ation: ASME 

VITP Specific Tailoring 

The following 1ailoring of ASME B3 l .3, Process Piping, is required for use by the WI'P as an 
Implementing Standard for: (1) the fabrication and installation of those portions of the CSV ductwork that 
are being embedded in concrete, (2) the use of ASME B16.9 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 inacccsS1ole areas. 

• The tailored sections of ASME B3 l .3 applicable to welding tees will only be used for ASME B 16.9 
welding tees. AB long as the stress intensification factors from AS.ME B31.3-2002 are used in the 
stress analysis for the welding tees, welding tees fabricated to either the 1996 or the 2002 edition of 
ASME B3 l .3 can be used. Below is a description of those portions of ASME B3 l .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,Proce.ss Piping, with the following modifications: 

In Table D300, the description of welding tee per ASME Bl6.9 Shall be revised so it is consistent 
with that shown in Table D300 of ASME B3 l .3-2002 

Description 

Welded tee per 
ASMEB16.9 

[Notes (2), (4), 
(6), (11), (13)] 

Flexibility 
Factor 

k 

Stress Intensification 

Factor [Notes (2), (3)] 

Out-of-Plane, In-Plane 
i. i1 

0.9 3/4 i0 + 1/4 
h21J 

Flexibility 
Characteristic., 

h 

3.1!. 
rz 

Sketch 

Same as 

ASME 
B31.3-1996 

This means that for welding tees per AS:ME B 16.9, note 11 in Table D300 is also changed to: 

(11) If r.z ~ 1/ 8Db and Tc ~I.ST, a flexioility characteristic of 4.4 TI may be used. /r2 

24590-G04B-F000l9 Rev 3 (6/29/2004) 
Page C-1 

Ref: 24590-Wlr'-3DP·G04B-00049 



24590-WTP•3PS-MXOO-TDOD1, Rev 6 
PROCESS BULGE DESIGN AND FABRICAttON 

Issued for Purchase 

Justification: The use of a lower flcxi"bility 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 B3 l .3-1996 
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24590-WTP-PCN-ENV-06-008 

Index 

Hanford Faclllty RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Page 2 of 3: Hanford Facility RCRA Pennit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant 

Replace Permit Specification 24590-WTP-3PS-MPCO-TP008 (Engineering Specification for Vessel-Mounted 
Vertical Transfer Pumps - LAW Facility) in Appendix 7. 7 of the Dangerous Waste Permit. 

Submitted by Co-Operator: Reviewed by ORP Program Office: 

6iJ11/4r 
D. A. Klein Date 
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2008 
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24590-WTP-PCN-ENV-06-008 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part & Chapter. 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 
DescriQtion of Modification: 

The purpose of this Class 1 modification is to update 24590-WTP-3PS-MPCO-T0008 (Engineering Specification for Vessel-
Mounted Vertical Transfer Pumps - LAW Facility) . 

The following specification Is being submitted to replace the specification currently in Appendix 7.7. 

Appendix 7. 7 

Replace: I I With: I 
Replace: I 24590-WTP-3PS-MPCO-TP008, Rev. 0 I With: I 24590-WTP-3PS-MPCO-T0008, Rev. 1 

Revisions are the result of ongoing design (changes from vendor prellminary data to vendor detailed design) and incorporate 
general criteria from a design verification review. The following identifies changes that have been revised on the attached 
specification. 

• Section 6.3.2: Established acceptance criteria for net positive suction head (NPSH) . 

• Appendix C, 2.0: Changed connector type for semi-remote process connectors . 

• Appendix C, Figure C3.1 deleted . 

• Minor editorial changes and clarifications (e.g., changed will to shall, replaced Seller with supplier, etc.) . 

-
The following is a list of outstanding change documents that have not been incorporated into this modification: 

• 24590-WTP-3PN-MPC0-00023 

• 24590-WTP-3PN-MPC0-00030 

• 24590-WTP-SDDR-M-05-00603 

• 24590-WTP-SDDR-M-05-00607 

• 24590-WTP-SDDR-M-05-00608 

• 24590-WTP-SDDR-M-05-00613 

• 24590-WTP-SDDR-M-05-00782 

• 24590-WTP-SDDR-M-05-00809 

WAC 173-303-830 Modification Class: 
1 2 I Class 1 I Class 

1
1 I Class 2 I Class 3 

Please mark the Modification Class: I X I I I 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number: A.1 & A.3 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

A.1 Administrative and informational changes. 
A.3 Equipment replacement of uoaradino with functionally equivalent components. 

1 Class I modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 

should automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class 'I, if applicable. 

24590-SENV-FO00l l Rev 13 (8/21/2007) Ref: 24590-WTP-GPP-SENV-0 l 0 
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B. Becker-Khaleel Date 
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Vessel-Mounted Vertical Transfer Pumps· LAW Facility 
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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 WfP 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 pretrcat and immobilize 
the low-activity waste (LAW) and high level waste (HL W) 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 wrP facility will be constructed at the east end of the 200 East Arca 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), no:z:zle connections, all required piping from 
pump to nozzle connections, acquisition services docwnents, and attachments. 

1.2.2 Deleted 

l .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.l 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 J .3 Material unloading, unpacking, inspection, storage and installation labor at the job site. 
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The equipment covered by this specification will be used in the WTP, where the definitions of 
terms arc: 

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 pwnps 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 docmnent, only those chapters, sections, parts, or paragraphs of the 
document arc 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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Unless otherwise specified herein or on drawings, work i.mder 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 app1y. 

Sponsor 

ABMA 

ABMA 

ABMA 

ASMEBPVC 

ASME/ANSI 

ASTM 

ASTM 

HI 

NEMA 

Number 

Std. 7 

Std. 9 

Std. 20 

Sec.IX 

. Y14.5M 

A176 

A802 

HI2.6,2000 

MG-1 

Subject 

American Bearing Manufacturers Association -
Shaft and Housing Fits for Metric Radial Ball and 
Roller Bearings 

American Bearing Manufactw"er'S Association -
Load Ratings and Fatigue Life for Ball Bearings 

American Bearing Manufacturers Association -
Radial Bearings of Ball, Cylindrical RolJcr, and 
Spherical Roller Types Metric Design 

American Society of Mechanical Engineers -
Qualification ~tandard for Welding and Brazing 
Procedures, Welders, Brazers, and Welding and 
Brazing Operators 

American Society of Mechanical Engineers -
Dimensioning and Tolerancing 

American Society for Testing and Materials -
Specification for Stainless Steel Bars and Shapes 

American Society for Testing and Materials -
Standard Practice for Steel Castings, Surface 
Acceptance Standards, Visual Examination 

Hydraulic Institute Standards-American National 
Standard for Vertical Pump Tests 

National Electrical Manufacturers Association -
Motors and Generators 

2.3 Safety/Quality/Seismic Classifications 

Safety class, quality level, and seismic category of vertical pwnps 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 it.ems 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 arc 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 pwnp data sheets 
attached to the material requisitions. If one pump configuration for each category is not 
possible, the Seller shall minimiz.e 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. Norma] 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 

At center of vessel 

0 .50 rads/hr 

1.00 rads/hr 
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Maximum Cumulative Yearly Dose 

Location 

At vessel top moW1ting flange 

At center of vessel 

4.38 X 103 rads 

8.76x 103 rads 

Note: These values arc 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 
minimwn and 113 °F dry bulb maximum temperature during nonnal operation. 

3.4.2 Vertical pumps and components shall not be stored outdoors. 

3.S Pump Construction 

3.5.1 General 

The vertical pumps arc 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. 

LAW CM 

LAW CM 

Notes: 
Quality levels are detailed in section 8. 
Semi-remote is defined in section 1.4. 

Access 

Semi~rcmote 

Semi-remote 

Preferred pump designs are discussed further in the following sections. 

3.5.2 Pump Preferred Design Definitions: 

3.5.2.1 Cantilever Pumps 

Prc[cn cd Design 

Cantilever 

Self-priming 

Pumps designated as cantilever pumps arc defined for the purposes of this specification as pwnps with a 
shaft and impeller that extends below the radial bearing (located above the mounting flange). Cantilever 
pumps shall have suction tailpipe and cductor 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 pwnp 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 arc given on the vertical pump data sheets included in the material 
requisition. Additional parameters for pumps in slurry service arc shown in Appendix B. 

hnportant: Seller shall propose designs for all pumps considering vessel nozzle diameters as 
listed in Appendix B. . 

3.5.3.l 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 compati'ble lift yoke that is in tum 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 nonnal 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 defonnation 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 arc 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 l, 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 · 

3.5.4.3.3 

If the Seller proposes a design other than that described herein, the Seller shall include 
documentation of two or more succcssfu1 applications, with contact infonnation, 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. 

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 

Page& 



24590-WTP-3PS-MPCO-T0008, Rev 1 
Vessel-Mounted Vertical Transfer Pumps - LAW Facility 

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 Toe 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 colunm to protect the shaft assembly from slurry intrusion. 
The prcsswizing 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 moW1ting bolts shall be minimized and designed to allow 
maintenance persormel to loosen the nuts from above with special wrenches supplied with 
the cquipmenL Figure 1 illustrates the desired pump configuration and moW1ting. Refer to 
24590-WTP-3PS-M0OO-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, 3.5.32 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 ma.ting 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, 
colunm 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 s0W1d and free from cracks, pits, or nodules in accordance with section 5.1.1. Lined 
casings arc not acceptable. 
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3.5.5.2 

3.5.5.3 

3.5.5.4 

3.5.5.5 

3.5.5.6 

3.5.5.7 

3.5.5.8 

3.5.5.9 

3.5.5.10 

24590·WTP-3PS·MPCO-T0008, Rev 1 
Vessel-Mounted Vertical Transfer Pumps - LAW Fadnty 

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. 

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 L10 rating life in conformance with ABMA 
Standard 9. 

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 posst'ble 
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 
defmed 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 c0tmector 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. 

Bearings shall be lubricated with Chevron SRI Grease 2 (NLGI Grade 2), as detailed in 
Specification 24590-WTP-3PS-M0O0-T0002, General Specification for Mechanical 
Handling Equipment Design & Manufacture, or an approved equivalent radiation-resistant 
grease in an amount detennined by bearing manufacturer. If an alternate grease is 
recommended, all appropriate technical information shall be submitted for Buyer 
acceptance. 

Thrust bearings shall provide full load capabilities if the nonnal rotation direction of the 
pump is reversed. 

Shafts of solid construction are preferred and shall be designed to carry their various 
loadings without exceeding their nonnal 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. 

Special attention shall be given to ensure a smooth, even impeller finish, and care shall be 
taken to ensure unifomtity of shape and finish on the vanes and _the space between. 

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 hannful vibration. 

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 l 0 inches above the 
impeller centerline, in air at motor speed, filtered to shaft speed. 

3.5.5.1 0.2 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 nonnal 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 
fwnished 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 cductor 
type of the general configuration shown on Figure 1 and shall be capable of starting the 
pwnp 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 pmnp from a 
vessel fluid level of 6 inches or more above the specified tailpipe intake height as shown on 
Figure l. 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 encmmtered when pwnping 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 slwry 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-WfP-3PS-EVV1-TOO0l, 
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, cbcmica1-typc 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 Theologies and liquid levels of the slurries being 
pumped. The Seller shall make every effort to minimize the number of siz.es 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 .21 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-FB01-T0001, Structural Design Loads for Seismic Category III and IV 
Equipment and Tanks, attached to the material requisition. 

PagelO 



24590-WTP·3PS-MPCO-T0008, Rev 1 
Vessel-Mounted Vertical Transfer Pumps - LAW Fadllty 

3.9 Accessibility and Maintenance 

3.9. l The Buyer' s layout allows for necessary access and space requirements to facilitate 
maintenance during nonnal 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 mowtting plate (see Figure l) 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 moWJting plate. All piping shall be seamless or welded pipe with 100 % 
radiographic examination. 

Note: The Seller may utilize standard materials of construction for tbe_motor, bearings, and 
coupling components. 

All other components (such as piping, nozzle assemblies, lifting assemblies, main shaft seals, nut retainer, 
and dutchman) shall be 3161 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 (sec section 4.1.4), shall be 3 l 6L stainless steel. Stainless 
steel material sha11 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-wrP-3PS-GOOO-T0002, Specification for Positive Material Identification (PM/). 

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 prohtoition applies to use of tools, 
fixtures, paints, coatings and scaling 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 

S. l . l All casting surfaces shall meet severity level-1 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 fms, 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. 

S.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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S.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 l.mless 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 sha11 be hydrostatically tested at 150% of maximum allowable 
working pressure (MA WP). 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 how-s. 

6.3 Performance Tests 

6.3. l A shop performance test shall be conducted with water on all pumps in accordance with 
Hydraulic Institute (IIl2.6) 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 Ill 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 Wltil 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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sha11 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 cductor 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 pwnp at the low liqwd 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 35.5.10. 

6.3 . 7 Witness tests shall be run after final trim bas been calculated and applied to pumps. No final 
witness test shall be nm without the Buyer's supplier quality rcprcscntative (SQR) present. A 
satisfactory full-speed test shall be nm 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 m 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 (sec 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 lmtil acceptance by the Buyer of formal submission of cwves and data, 
which shall constitute the pcrfonnance 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 0 . 

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 
perfonned without the Buyer's SQR present. 

6.5 Plumb Lift Test 

One complete pwnp of each type shall be tested for single point lift with Seller furnished lift yoke, 
designed to dimensions and configurations supplied by Buyer, connected to lifting lugs. Variation from 
vertical shall be I-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-WfP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling and Storage 
Requirements. 

7.2 Taiwo& 

A stainless steel nameplate shalt 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 assW'allce program (QAP) requirements arc included in 
24590-WfP-3PS-OOOO-T0001 . 

8.1.2 The Seller's QAP manual shall be submitted to the Buyer for review in accordance with 
24590-WfP-JPS-GOOO-TOOO 1. 

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 ofrequest 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 arc identified with plant item numbers as shown 
in the motor and vertical pwnp data sheets. Each item shall be identified in accordance with section 7 .2, 
Tagging. 

10 Documentation and Submittals 

10.1 General 

The Seller shall subIIllt to the Buyer engineering and quality verification docwnents in the fonns and 
quantities shown in Form G-321-E, Engineering Document Requirements, and Form G-321-V, Quality 
Verification Document Requirements, attached to section 3 of the material requisition. 

10.2 Subm.ittals 

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 molDlting 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 shaJl include the following: 

10.2.2.1 Welding procedures 

10.2.2.2 Procedures for repairs ofrejccted 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. 

l 0.2.2.9 Seller shall submit a written tolerance control procedure to establish and verify horimntal 
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 pcrfonnance reports 

10.2.4 Calculations 

Calculations shall be submitted for the Buyer' s review and permission to proceed. 

10.2.4.1 Seismic analysis 

I 0.2.4.2 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. 

I 0.2.S.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 arc 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 ofrecommended 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 Pwnp Data Sheets, completely filled out by the Seller, showing 
all information required to determine that the units arc of the design and materials specified 
herein. 

10.2.10 Design and Technology Selection Criteria 
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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, p~ts, preservatives, and all other 
chemicals and chemical products that arc shipped with the vertical pumps. 
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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-00001A/B, and 00003NB 
LFP-GFC Refers to Glass Forming Chemicals for LFP-PMP-00001A/B, and 00003A/B 
LFP-MFV Refers to Melter Feed for LFP-PMP-00002, and 00004 

J&f_ LFP-MFPV bFP;:gFC LFP-MFV 
Come2und ['Nt°/o] [wt%] [wt%] [wt%] 

Al2O3 5.6% 5.3% 5.1% 5.3% 

B:zO3 0.6% 5.4% 8.3% 5.4% 

N82O 41.0% 17.0% 3.8% 17.0% 

Fe2O3 0.1% 3.7% 5.7% 3.7% 

SiO2 0.4% 33.1% 51--;2% · 33.1% 

SO3 0.9% 0.3% 0.005% 0.3% 

Zr02 0.1% 1.5% 2.3% 1.5% 

ZnO 0.1% 1.4% 2.1% 1.4% 

Other 51.2% 32.3% 21.5% 32.3% 
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AppendixC 

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 specif;ication 
and in Appendix D, and the Seller shall be responsible for incorporating the proper interfaces and 
locations into their final dc:signs. The final selection of cOtU1ector 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 scmi~rcmote 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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Final Dimensional Measurements of Pumps by Seller 
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AppendixD 

Final Dimensional Measurements of Pumps by Seller 

1.0 Purpose 

The Seller shall perform dimensional measw-ements for all vertical pumps, all nozzles, and aU 
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-WfP-3PS-MPCO-T00008. The Seller sball 
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 11F 
± 5 C>f. The Seller shall supply calibrated thermometers with traceable calibration sheets. This 
temperatme 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 perfonn 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 perfonned 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 measlD'Cment 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 I 00-foot candle average where measurements will be made. 
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Hanford Facility RCRA Permit Modification Notification Form 

Unit Permit Part & Chapter. 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Description of Modification: 

The purpose of this Class 1 modification Is to update the specification, General Centrifugal Pumps to Meet Requirements of 
ASME B73.2M-1991 for Commercial (CM) Components, located in Appendix 7 .7 of the Dangerous Waste Permit. The 
following specification replaces the specification currently in Appendix 7. 7. 

I Appendix 7.7 I 
I Replace: I 24590-WTP-3PS-MPCO-TP002, Rev. 1 I With: I 24590-WTP-3PS-MPCO-TD002, Rev. 3 I 

This modification requests Ecology approval and incorporation into the permit the specific changes to this specification that 
have been identified In revision note 2, balded text, or revision bars since the last revision of the permitted version. Revisions 
are the result of ongoing design (changes from vendor preliminary data to vendor detailed design), The following identifies 
the signl_ficant changes that have been revised in the attached specification. 

• Deleted requirement to have one lot of consumable spare parts per Item for startup and one year of operation 

• Allows seller to use currently available materials If the material Is acceptable for the Intended use 

• Added DOE O 414.A as a Code and Industry Standard 

• Added requirement to obtain buyer approval If the head rise to shutoff is less than the 10% required 

• Added requirement to test with potable water containing a chloride content of no more than 50 ppm 

• Specified a noise level of 85 dBa which is the maximum noise limit to avoid having a hearing conservation program 
per 29 CFR 1910.95. This is a more stringent requirement than complying with minimum requirements specified in 
29 CFR 1910.95. 

• Added requirement to plug or cover openings 

• Added a reference of SDDR design changes 

• Identified specific pump requirements for drawings 

• Other miscellaneous minor clarifications 

The following is a list of outstanding change documents that have not been inco_rporated into this modification: 

• None 

WAC 173-303-830 Modification Class: , 2 Class 1 Class 11 I Class 2 I Class 3 

Please mark the Modification Class: X I I 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number: A.1 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
Administrative and informational chanoes 

1 aass 1 modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 17:--303-830 Appendix I, then the proposed modification 

should automatically be given a Class 3 status. This status may be maintained by the Depmtment of Ecology, or down graded to a 
Class 'l, if applicable. 
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Notice 

24590.WTP-3PS-MPCO-TD002, Rav 3 
General Centrifugal Pumps m Meet Requirements of 

ASME B7l.1M-2001 and ASME B73.2M-2003 for 
Commerdal (CM) Components 

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 pw;suant 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. lnformation contained herein on 
radionuclides is provided for process description purposes only. 
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24590-WTP-3PS-MPCO-T0002, R.ev 3 
General Centrifugal Pumps to Meet Requirements of 

ASME B73.1M•2001 and ASME B73.2M-2003 for 
Commerdal (c;>I) Components 

1 Scope 

1.1 Project Description and Location 

The Hanford Tanlc Waste Treatment and Immobilization Plant {Wil') 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 Gtart-up the WfP 
pretreatment 8Dd 'Yittification facilitjcs for the DOE Office of River Protection. The waste 

treat:ment 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 consaucte.d at the 
east-end of the 200 East Area of the Hanford Site. The Counties of Benton, Franklin, and Grant 
surround the Hanfcrd Site. 

1.2 Equipment, Material, and Services Required 

Seller shall design, fabricate and test, centrifugal pumps and accessories in aa:ordance 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 attacbmcut$ are detailed in individual Pump Data Sheets. 

1.2.4 Deleted 

1.2.5 Sta.inlcss 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 0.010" 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 

24590-G04B-F00019 Rev 4 (2J12f2008~ 
Pa~1 

Ref: 2459Q.\VTP-3DP-G04B-00049 



24590-WTP-3PS-MPCO-T0002, Rev 3 
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ASME B73.1M-2001 • nd ASME B73.lM-2003 for 
Commen:lal (c:M) Components 

1.3.2 Installation labor 

1.3 .3 External piping 

1.3.4 Ek.ctrical power supply 

1.3.5 Wiring external to the pump 

1.3.6 Motor starters (except adjustable speed drive motors) 

1.4 Def"mitions 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 Acron~ of Organizations and Terms 

ABMA 

AIHA 

ANSI 

ASME 

AWS 

BEP 

NEMA 

NPSH 

PIP 

American Bearing Manufacturers Association 

American Industrial Hygiene Association 

American National Standards Institute 

American Society of Mechanical Engineers 

American Welding Society 

Best Efficiency Point 

National Electrical Manufacturers Association 

Net Positive Suction Head 

Process Industry Practices 

Pa9e 2. 
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ASME 873.lM-2001 and ASME B73.2M-2003 for 
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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, pans, or paragraphs are lined following a code, industry 
standard, or reference document, only those chapters, &Cctions, parts, or paragraphs of the 
document arc applicable arui shall be applied. If a date or revision is not listed. the latest issue 
including addends a.t the time of Request for Quote (RFQ) &hall apply, except for material 
standards where the Seller ensures that the revision associated with currently 
available material is acceptable for the intmded 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 Ind~ Standards 

ANSI/ASME B73.1M 

ANSL'ASME B73.2M 

ANSI/ASME B16.1 

ANSI/ASME B 16.5 

ANSl/ABMA9 

ANSI/ABMA 11 

ANSI/ASMEB15.l 

ASMEBl.l 

ASME Section VIll, 
Division 1 

ASME Section IX 

PIPRESP002 

UBC 

Specification for Horizomal End Suction Centrifugal Pumps for 
Chemical Process - 2001 

Specification for Venical In-Line Centrifugal Pumps for Chemical 
Process - 2003 

Cast Iron Pipe Flanges and Flanged Fittings 

Pipe F1anges and Flanged Fittings 

Load Ratings and Fatigue Ufefor Ball Bearings 

Load Ratings and Farigue Ufefor Roller Bearings 

Safery Standard for Mechanical Power Transmission Apparatus 

Uni.fled Inch Screw Threads 

American Society of Mechanical EngiNers, Boiler and Pressure Vessel 
Code, Section VIII, Division I, "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.J and General Purp'!se Pump Baseplates 

Deleted 

Deleted 

Uniform Building Code - I 997 

Deleted 

. l 
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24590-WTP-3PS-MPCO-T0002, Rev 3 
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ASME B73.lM-2001 and ASME B7l,2M·2D03 for 
Commercial (CM) Components 

ms Hydraulic Institute Standards 

Deleted 

2.3 Reference Documents 

2459(}. WTP-3PS-GOOO-T0001 

24590-WTP-3PS-GOOO-T0002 

24590-WTP-3PS-GOOO-T0003 

24590-WTP-3PS-EVV 1-TOOO 1 

24590-WTP-3PS-MUMI-TOOO 1 

24590-WTP-3PS-MUMI-T0002 

24590-WTP-3PS-FB01-T0001 

2.4 Government Documents 

General Specification for Supplier Quality Assurance 
Program Requirements 

Specification for Positive Material ldmtification (PMI) 

General Specification for Packaging, Shipping, Handling 
IJnd Storage Requirements 

Engineering Specification for low -Voltage Adjustable 
Speed Drives 

Specification for Medium Voltage I"4uction Morors 

Specijicazionfor Low Voltage Induction Motors 

Engineering Specification for Strucrural De.sign Loads 
for Seismic Caugory Ill &: IV Equipment and Tanks 

40CFR264 Code of Federal Regulations Part 264-Srandardsfor Own~rs and 
Operazors of Hazardous Waste Treannent, Storage and Di~rnal 
Facilities 

29 CFR 1910 Code of Federal Regularions Part 1910-0ccupatirmal 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 vrTP Project 

3.2 Performance 

3.2.1 Pump head capacity cbaracteristic curves shall be selected to rise continuously as flow is 
reduced to shutoff. Head rise to shut-off shaJl be at least 10 % of the bead at the rated 
capacity. 

24590-G04B-F00019 Rev 4 (2112/2008) 
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3.2.2 Pump shall be capable of a minimum head increase of 5 % at the rated flow by installing a 
new impellct, 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 poinL . 

3.2.4 Pumps with suction Specific Speeds (N11) greater than 11,000 require approval from the 
Buyer. 

3.2.5 Both the normal and rated flow rat& 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 ta.king 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 subje.ctcd 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 l11bricants. 

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/AS:ME B73.1M. 
[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 B73.1M, [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 i.pecif1.Cation for positive material identification 
requirements. 

2A590.G04B-RXl019 Rev 4 (2/12.nOOS) 
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3.5.5 Unless otherwise specified. horizontal end suction centrifugal pumps sball be supplied with 
suitable baseplates designed for grouting in accordance with ref~nce PIP RESP002 
[se.ction 4). 

3.5.6 The undc:rside 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 far seismic loads as specified in the individual Pump Data Sheets. 
Design loads shall be calculated in accordance with Engineering Specification for Strucnual 
Design Loads for Seismic Category III & IV Equipment and Tanks (24590-VITP-3PS-FB01-
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-MUMI-TOOOI) and Specificationfor Low Voltage 
Morors (24590-WTP-3PS-MUMI-T0002) respectively. 

3.7.2 Adjustable speed drives shall be in accordance with Enginuring Specification for Low 
Voltage Adjustable Speed Drives (24590-WTP-3PS-EVV1-T0001). 

3.7.3 Electric Motors shall be si1.ed 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 additiona1 
motor spe.cificat:ions 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 system,, 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. 

24590-G04B-F00019 Rev 4 (2/12/2008) 
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Commercial (CM) Components 

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 m individual pump data sheets. 

3.9.4 Seller shall advise recommended screen me 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 

4.13 Vertical in-line centrifugal pump construction shall be in a.ccordance with ANSI/ASME 
B73.2M. 

4.1.4 Restrictions to repair of pressure containing nr wetted parts shall be in accordance with 
ANSI/ASME B73.1M [paragraph 4.8] and/or ANSJ/ASME B73.2M [paragraph 4.8}. 

4.2 Prohibited Materials 

4.2.1 BrOD7.C, 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 d~t 
contact with stamless steel, with the exception of oil impregnated bronze bearings. This 
proln'bition applies to the use of tools, fixtures, paints, coatings and sealing compounds, and 
any other equipment or .materials used by the Seller in hand]jng, 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 sbeets. 

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/or Packaging, Shipping, Handling and Storage Requir~nts 
(24590-WTP-3PS-GOOO-T0003). 
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5 · Fabrication 

5.1 Welding 

24590-WTP-3PS-MPCO-T0002, Rev 3 
Gene111l Centrifugal Pumps to Meet Requirements of 

ASME 173.lM-2001 and ASME 173.lM-2003 for 
Commercial (CM) Components 

5.1.1 Weld repairs required to certify pressure containing parts shalJ be pe:rformcd and inspected by 
qualified operators ming procedures which BJC qualified in accordance with Section VIIl. 
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 al.i.gnment can be achieved in the field, the t.quipmcnt Seller shall align the pump and 
driver within 0.002 inch parallel offset The driver shall Dot 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 sys~m.&. 

6 Tests and Inspections 

6.1 Personnel Qualifications 

Seller's inspection and lest personnel qualifications shall be verified by Buyer's supplier quality 
mJmseDtative. 

6.2 Non-Destructive Examinations 

Hydrostatic tests on machined parts shall be in accordance with ANSI/ASME B73;1M, 
[paragraph 5.2.1] or ANSJ/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 ANSI/ASME B73.1M [paragraph 5.2] or ANSJ/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 

24590-G04B-F00019 Rev 4 (2/12/2008) 
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6.4 Site Tests 

24590-WTP-3PS-MPCO-T0002, Rev 3 
General Centrifu9al Pumps to Meet Requirements of 

ASME 873.1M-2001 and ASME 173.lM-2003 for 
Commercial (CM) Component5 

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 Specification for 
Positive Material Identification (PMI) (24590-WTP-3PS-GOOO-T0002). 

6.6 Safety Requirements 

6.6.1 See individual pump data sheets for specific safety re.quirements. 

6.6.2 Safety guards shall be furnished in accordance with ANSl/ASME B73.1M. [paragraph 4.12.l] 
or ANSI/ASME B73.2M ~graph 4.12.1]. 

6.6.3 Deleted 

7 Preparation for Shipment 

7.1 Oeanliness 

All clirt. oil, gr-..ase, loose mill scale, weld splatter and other foreign matter sbail be removed 
from all surfaces in accordance with General Specificarionfor 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 providod and attached as specified in of ANSI/ASME B73.1M [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 inst:rw:ncnt tag numbers listed on the individual instt IJlllcilt 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. 

24590-G04B-F00019 Rev 4 (2112/2008) 
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7.4 Packaging 

24590-W1'P-3PS-MPCO-T0002, Rev 3 
General Cenbifugal Pumps tD Meet Requirements of 

ASME B73.1M-2001 and ASME 173.2M•2003 for 
Commercial (CM) Components 

7.4.1 All equipment shall be packed, securely anc:bom, and protected for shipment in accordance 
with General Specifi.cationfor Packaging, Handling, and Storage &quirements. 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 fmnishcd 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 ltem(s) or Service 

8.1.1 The Seller's quality assmance program (QAP) requirements are included in General 
Specification for Supplier Quality Assurance Program .Requirements (24590-WTP-3PS-GOOO
roool). 

8.1 .2 Seller's QAP manual shall be submitted to Buyer for review in accordance with General 
Specification for Supplier Quality Assurance P~gram RequimMnt. 

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 number& listed in individual pump 
data sheets. Each item is identified in accordance with Tagging in Paragraph 7 .3 of this specification. 

10 Documentation and Submitt.als 

10.1 General 

10. 1.1 Documents required by Buyer shall be made available in as prescribed in Appendix A of 
ANSI/ASMEB73.1M and/or ANSI/ASME B73.2M. See section 3 of the Material 
Requisition for submittal f orma.t requirements. 
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24590·WTP-3PS-MPCO-T0002, Rev 3 
General Centrifugal Pumps to Meet RequlrenNMts of 

ASME 873.1M-2001 and ASME. 173.ZM-2003 for 
Comrnerdal (CM} Components 

10.1.2 Submittal& and document qwmtities including drawings, installation procedures. inspection 
and test reports, calculations, manuals, certificates of conformance, schedules and material 
ccnificates are detailed in section 3 (G-321-E Form) of the material requisition. 

10.2 Submittals 

10.2.1 Drawings 

Drawings shall be inclusive of all following ~nts: 

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; cxtcmal connections for power and measurement shown on these 
diagrams; submittals to meeting requirements specified in Specification for Medium Voltage 
Motors (24590-WfP-3PS-MUMI-TOOOl, paragraph 10.1) or Specification for Low Voltage 
Motors (24590-WfP-3PS-MUMI-T0002. paragraph 10.1) as applicable 

10.2.6 Pump p-...rformance curve showing NPSH required. horsepower, efficiency, flow vs. bead at 
applicable speeds 

10.2.7 Drawing submittal requirements as shown on G-321-E form of the material requisition 

l 0.2.8 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 stm.gc 
requirements of parts anticipated to have functional life i;pans 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. 

24590-G041>-F00019 Rev 4 (2112/2008) 
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10.2.11 Forces and Moments 

24590-WTP·3PS-MPCO·T0002, Rev 3 
General Centrifugal Pumps to Meet Requirements of 

ASME 673.lM-2001 and ASME a73.2M-2003 for 
Commen:ial (CM) Components 

Allowable external forces and moments on pump nozzles shall be provided as prescribed in ANSI/ ASME 
B73.1M [paragraph S.1.2] and/or ANSI/ASME B73.2M [paragraph 5.1.2). 

10.2.12 Manuals 

Manu.als 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.lM (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. Sec 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-04-0092S 

24590-WTP-SDDR-PROC-04-01117 

24590-WTP-SDDR-PROC-05-00039 

24590-WTP-SDDR-PROC-05-00097 
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Figure 1 Pump Operating Range 
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Page 1 of2 

Quarter Ending September 30, 
2008 

24590-WTP-PCN-ENV-08-002 

Index 

Hanford Facility RCRA Permit Modification Notification Form 

Part Ill, Operating Unit 10 

Wasta Treatment and Immobilization Plant 

Page 2 of 2: Hanford Facility RCRA Permit, Part Ill , Operating Unit 10, Waste Treatment and Immobilization Plant 

Delete Permit Specification 24590-WTP-3P5-MPCO-TP001 (engineering Specification for Centrifugal Pumps 
to Meet Requirements of API Standard 610, Eighth Edition, and for Quality Level QL-1 and QL-2) in Appendix 
7.7 of the Dangerous Waste Permit and adds four new pump specifications that cover pumps In contact with 
dangerous waste. 

Submitted by Co-Operator: . Reviewed by ORP Program Office: 

D.A. Klein 
6/26/41 

Date S.J.i~!-f Date 
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Quarter Ending September 30, 
2008 

Page2 of2 

24590-WTP-PCN:-ENV-08-002 

Hanford Facility RCRA Permit Modification Notification Form 

Unit Pennlt Part & Chapter. 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 
DescriQtion of Mod!fi!dltiQ!Ji 
The purpose of this Class 1 prime modification is to delete the obsolete specification 24590-WTP-3PS-MPCO-TP001, 
Engineering Specification for Centrlfugal Pumps to Meet Requirements of AP/ Standard 610, Eighth Edltfon, and.for Quality 
Level QL-1 and QL-2, and add four new pump specifications that cover pumps In contact with dangerous waste. 

Delete the specification, ~4590-WTP-3PS-MPCO-TP001, Rev. O, ClJ!18ntly In Appendix 7. 7. 

Add the following specifications to the Indicated Appendix Number of the pennlt 

Specification Appendix Location 
24590-WTP-3PS-MPPD-T0001, Rev. 3 7.7 
24590-LAW-3PS-RLD-T0001, Rev. 1 9.7 
24590-QL-HC4-W000-00011-04-00266, Rev.00B 10.7 
24590-QL-HC4-W000-00011-03-00590, Rev. 00A 9.7 

This modification requests Ecology approve end Incorporate Into the pennlt the four identified specifications. The source 
specification for pennlt specification, 24590-WTP-3F'S-MPC0-TP001, was cancelled In October 2003. 

The following is a list of outstanding change documents that have not been incorporated Into this modification: 

• None 

WAC 173-303-830 Modification Class: 1 2 I Class 1 I Class 11 I Class 2 I Class 3 
Please mark the Modification Class: I I X 1 I 
Enter Relevant WAC 173-303-830, Appendix I Modification citation number. Not Applicable 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
In accordance with WAC 173-303-830(4XdXI), this modification notification is requested to be reviewed and approved as a 

Class 11 modification. WAC 173-303-830(4)(d)(liXA) states, •c1ass 1 modifications apply to minor changes that keep 
the permit current with routine changes to the facility or Its operation. These changes do not substantially alter the 
permit conditions or reduce the capacity of the facility to protect human health or the environment In the case of Class 
1 modifications, the director may require prior approval." 

Modification Approved: [?J Yes D No (state reason_ for denial) Reviewed by Ecology: 

Reason for denial: 

~~ &//~Af .. / Fl2olof 
" 

7 B. Becker-Khaleel 
. D~te 

1 Class 1 modifications requiring prior Agency approval. 
2 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modification 

should 8lltomatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a 
Class '1, if applicable. 
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1 Scope 

1.1 Project Description and Location 

24590•WTP·3PS-MPPD-T0001, Rev 3 
Air,.()pel ated Diaphragm Pumps 

The River Protection Project-Waste Treatment Plant (WTP) is a complex of waste treatment fac11ities 
where the US Department of Energy (DOE) Hanford Site tank waste will be put into stable glass form. 
The WI'P Contractor will design, build and start-up the WI'P pretreatment and vitrification facilities for 
the DOE Office of River Protection (ORP). The waste 1rcatment facilities will pretrcat and immobilize 
the low-activity waste (LAW) and high-level waste (HL W) currently stored in underground storage tanks 
at the Hanford Site. • 

The Hanford Site occupies an area of about S60 square miles and is located along the Columbia River, 
north of the city of Richland, Washington. The WI'P 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 
minimlllll: 

l .2.1 Air-powered double-diaphragm pumps, each complete with non-lubricated air distribution 
valve, relief valve, air filter, regulator, air cxh;lust 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 fotmdation 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 m.unber 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 

l.3.1 Material unloading and storage at jobsite 

1.3 .2 InstalJation labor 

1.3.3 Foundation and anchor bolts 

1.3.4 Interconnecting pipework external to unit 

l.3.5 Plant Service Air supply 

24S90-G04B-FOOOl9 Rev 3 (6n9/2004) 
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1.3.6 Wiring external to pump 

1.4 Definitions and Acronyms 

1.4. 1 Definitions 

24590-WTP-3PS-MPPD-TOG01, Rev 3 
Air-Operated Diaphragm Pumps 

Quality Level WTP Project's quality classifications of struc~s, systems, and 
components based on their importance to safety. See Supplier 
Quality Assurance Program Requirements Datashect and 
individual 'Pump Data Sheets for quality requirements. 

Commercial Quality Structures, systems, components, and associated services that are 
required to meet the requirements of DOE Order 414.1 A. Sec 
Supplier Quality Assurance Program Requirements Datashcet and 
individual Pump Data Sheets for Quality Requirements. 

Seismic Category WTP Project's seismic classifications of structures, systems, and 
components based on their safety ftmction. Sec . 
24590-wrP-3PS-FB0t-TOO0l, Engineering Specification for 
Strucrural Design Loads for Seismic Quali~cation of Seismic 
Category m & IV Equipment and Tanks; and individual Pump 
Data Sheets for seismic requirements. · 

1.4.2 Acronyms of organizations and terms 

American Society of Mechanical Engine~ 

Hydraulic Institute 

ASME 

HJ 

MSS 

OSHA 

Manufacturing Standardization Society of the Valve and Fittings Industry 

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. l.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 arc 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 

24590-Gll48-Fll00l9 Rev) (6/29/2004) 
Pagel 

Ref: 24590-WTP-lDP-0048.00049 



l 
I 

2.2 

Sponsor 
ASME 

ASME 
ASME 
ASME 
MSS 

OSHA 

2.3' 

2.3.1 

2.3.2 

2.3.3 

I 2.3.4 

24590--WTP-3PS-MPPO-T0001, Rev 3 
Air-Operated Diaphragm Pumps 

material standards where the Seller ensures that the revision associated with cu"ently 
available material is accq,table 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. 

Codes and Industry Standards 

Number 
Bl.I 
Bl.20.l 
B16.5 
B16. ll 

SP-55 

1910.95 

Subject 
Unified Inch Screw Threads 
Pipe threads, General Purpose (Inch) 
Pipe ~langes and Flanged Fittings 
Forged Fittings;Sockct-Welding and Threaded . 

Quality Standard for Steel Castings for Valves, Flanges and 
Fittings and other Piping Components · 

Occupation Noise Exposure 

Engineering SF.dfications 

24590-WTP-3PS-GOOO-T0001,General Specification for Supplier Qualify Assurance Program 
Requirements 

24590-WTP-3PS-GOOO-T0002, Specification for Positive Material Identification (PMI) 

24590-WTP-3PS-GO00-T0003,Genera1 Specification for Packaging, Shipping, Handling and 
Storage Requirements 

24590-WTP-3PS-FB01 -T0OOl, Engineering Specification for Structural Design Loads for 
Seismic Qualification of Seismic Category ID & 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. 

33.2 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 nm 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 tumdown 
ratio, no less than l'O : · l, while the pump is Milling. 

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 ~phragms 

3 .3 .3.1 Pmnps shall be provided with diaphragms rated for no less than 110% of the duty 
conditions. 

3.3.3.2 Diaphra~ shall be used to provide isolation and transmit.pressure from air to pumped 
fluid. Diaphragm materials shall be compan'ble 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 clements shall be rcp~ceable 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 

33.5.1 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 .5.1 Tiirough 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 Bl. l . 

3.3.5.4 Clearances shall be provided to bolt locations to permit case of access and the use of socket 
or box-type wrenches. 

33 .6 Nozzles and Miscellaneous Connections 

3.3.6.l 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 i solid metal plug of material equal to the material 
of the tapped components and furnished in accordance with ASME B 16.11. 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. l See individual Pwnp 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 oµtdoor environmental 
conditions will be specified on the individual Pump Data Sheets. 

3.S 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. l See the individuaJ Pump.Data Sheets for Seismic Classification. Equipment shall be designed 
for the seismic forces corresponding to that defined in 24590-WTP-3PS-FBOl-T0OOl, 
Engineering Specification for Structural Design Loads for Seismic Qualification of Seismic 
Category Ill & IV Equipment and Tanks as applic~ble. 

3 .6.2 Seller_ shali advise maximum allowable nozzle forces and moments. 
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3. 7 Instrumentation and Control Requirements 

3.7.1 See tndividual.Pump Data Sheets. 
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3.7.2 If noted in individual Pump Data Sheets, pumps shall be provided with electronic tiiaphn.gm 
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 lhcir 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 Mcr:cury 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 arc prohibited. This prohibition includes items such as 
gaskets even though the item is encapsulated or the asbestos fibers arc 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 spcc~fication provided they do not render these items unsuitable for 
scrvice and conditions specified herein. Where Seller's (or sub-suppliers) S13ndard procedures 
conflict with applicable specifications, codes or other standards, apply the most stringent 
requirements to fabricate and manuf acturc 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 shaU 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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All comp<;>nents 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 austcnitic stainless steel materials sbaJl 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 
Sheet& and other a,pplicable standards and reference documents. Tests may be witnessed by 
the Buyer's Supplier Quality Representative. · 

6.1.2 As a minimum, every pwnp 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 p¢orrriance of such tests. In the event 
Scl1er'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-GO00-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 a11 interior and exterior sw-faces per 24590-WTP-3PS-GOOO-T0003, General Specification for 
Packaging, Shipping, Handling and Storage Requirements. 
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7 .2.1 After visual examination, all exposed (errous surfaces shall be primed and coated in 
.accordance with Seller•~ standard pro.ccd\U'CS. Color, if specified, shall be a(ivised 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 
perfomiing the work. 

7.3 Tagging 

7 .3.1 Each pump shall be provided with a permanent corrosion-resistant namcplate(s) securely 
attached at a readily visible location on the equipment and on any other major piece of 
auxiliary equipment. 

7.3.2 The nameplatc(s) shall be stamped with the following information in·units consistent with the 
datasheet: 

7 .3.2J Plant item (equipmeni tag) number. 

7 J.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 plain_ly and 
pc:nnancntly marked on the pwnp casing(s). 

7.3 .4 Nameplate(s) shaJl be of austenitic stainless steel or ofnickel-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 j obsitc for as long as one year before it is installed. 

8- Quality Assurance 

8.1 General Requirements 

8.1.l The Seller's Quality Assurance Program (QAP) Requirements are included in 
24590-WfP-3PS-GOOO-T0001, Supplier Quality Assurance Program. 

8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with 
24590-WfP-3PS-GOOO-T0001, 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 arc 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-321-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 inc ludcd in the parts list. 

10.2.5 Wiring schematic diagrams and data. l;)iagrarns 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 dn:t-wings 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 

l 0.4.2 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 cxtcmal forces and moments on pump nozzles shall be provided. 

10.6 Manuals 

M'lliluals 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 Ch-anges Incorporated by Reference 

l. 24590-WfP-SDDR-PROC-04-00987 - Al1ows Impregnation of casting components for air motor 
2. 24590-WfP-SDDR-PROC-04-00988 -Allows attachment of nameplates with stainless steel wire 
3. 24590-WfP-SDDR.-PROC-04-00991 -Allows reduction ofhydrotest duration from 10 minutes to 

9.minutcs 
4. 24590-wrP-SDDR-PROC-04-01123 -Allows Material Test Reports with ASTM·ycarnot matching 

specification requirements· 
5. 24590-WTP~SDDR-M-05-00110, Rev 1 - Item IV, Allows exceptions to specification sections 3.3.7, 

. 7.3.3. 7.4.2, and 10.4.2 

24590-G04B-F000l9-Rcv 3 (6129/2004) 
Page 11 

Ref: 24590-WT1'•30P-G04B-00049 



• 

0 

REV 

RIVER PROTECTION PROJECT-WASTE TREATMENT PLANT 

SPECIFICATION 

~ 

'/t/ 02 Issue for Use 

I 1/29/01 Issued for Quote 

FOR 

Centrifugal Canned .Motor Pumps 
to be Located In-Bulge 

' . 
,dL1 l • .L. ( II/ ~IU 
""' 1 , ............ 

W. Honsaker M. \ ~-.~ 
Sanvictorcs /V\l,.A 

W. Honsaker M. 
Sanvictorcs 

B. Pasta 

DOE Contract No. 
DE-AC27-01RV14136 

~ / 1f#(J,~= ~ ~ -
~-1"1~-

9fNarner G. Duncan 

DATE DESCRIPTION ORIGINATOR CHECKER OM QA DEM 

Doc. No. 24590-LAW-3PS-RLD-T0001 Rev 1 

April 11, 2002 
Pagel 



• 
24590-LAW-3P5-IW>-T0001, Rllv 1 

Canned MotDr Pumpa ln•IUlge 

Contents 

Itam Page Number 

1 Scope ...................................................... -. .............................. - ..................... ·--·---····-·· 1 
1.1 

1.2 

1.3 

1.4 

1.5 

Project DelcripUo• and Location ______ -----------·---1 

Equipment, Material, and Services Required---------.. - ................. , .. _. ·--1 

Work by Otben -··-.. --.. ·--------·---·---------·-·-1 
Deftmtiom and Abbre'¥iatiom •--........... , .. , ___ ....... _., ___ .................... ,------·-•· ------.. --1 

Safety/QuaUty Claulfication1 --•·---- ·----3 
2 Applicable DOC11111e:nts ...................................... - ............................................................... 4 

2.1 

2.2 

2.3 

Coda and ladllltry Standardl -·--·•-..... __ _ ____ , _ _..__MI ....... H4 

Eqineerin& Standanh-------
_____ ,. _______ ... _____ , _____ 4 

Rderence Documeata/Drawinp-._ .. _______ ,.,._._ .. ___________ ._4 

3 Deslp Requirements ............................................................. - ............................................. 4 

3.1 

3.2 

3.3 

3.4 

3.S 

3.6 

3.7 

3.1 

3.9 

Buie Function-·---·----
_______ ,. _______ ..,..._...._.. .......... 4 

Perforomace-.. --.. -·----.. ·-------...... ·--------·--------S 
Daip Condldom--------------- --------S 
Environmental ConcUtion• .... ....._.-... ·----..................... ._... •• ..._..... ................. _... .... _ • .__... 7 

Medunlcal Requirements ...... _____ , ___________ ,•-·-----------·-······ .......... 7 

l,o•ding ..... _ ....... .._ .... -----~,..__. ......... ".__.... ............ ..._ •• ......_,... .......... , .. , --.......... ~-~" ................. 8 

EJeetrical Reqairements---·------·--------·-·--·----------•- 8 
lnltrument.tion and Contra) Raquirements ___ _ -----8 
.Acca:albDlty and Malntenance ... --..-.... - .......................... ...._.. ...... , .. 11 __ ,_ • .,, __ ,....,.."9......_.._ ....... 8 

4 Materials ...... --.. ··-···· .............. - .............................................................. _.,. ........... _____ .. ____ 9 
4.1 

4.2 

4.3 

4.4 

Conatruction---·--·--- •------------•-•-•--- •••-• M-UNOMll~IINO ___ N•-' 
Prohlbited Materiala--·---------.. - ... -•----.. ·-------.. •--.9 
Speclal Requirements-.............. ,-.... -.,-........ __________ ..._..., __________________ 9 

Storage or Special Materials (e,1., ltainless steel) prior to work.... .. __ , _____ ,._. 9 

5 Fabrication .... ·-······ .. _.···---.. ··-................... _ .. _._··-····----····-··-............... - .............. 9 
S.l 

5.2 

Welding, _______ .,. ___ , 
---------·-··---------------·-----·· 9 

Auembly--·•-·----- ·------..... -.__... .......... "_....,.. .... __ , _____ ,. ____ 9 

5.2 Heat Treatnlent---·•--.•----•·•••• ........ ----·-·-·-·· ---••----• .. --. ......... 9 
5.4 Other Processes (u required)·---·---·-.. - ...... _., __________ 9 

April 11, 200:Z 
Page II 



• 
24590-LAW•3PS-RLD-TD001, Rav 1 

Canned MotDr Pampa ln-lulge 

Contents 

Item Page Number 

6 Tests and lnspec:ti.0111 ............... - ......................................................................................... 10 

6.1 

6.l 

6.3 

6.4 

PenoDDelQuallficaUoa1---------~---.. -----·-·-----·---lO 
Noo-Destructwe Eumlnatiom 10 

Shop Test•.---"·----"------·-------- ·-----10 
Site Tats-----------·---- ---·----~----10 

7 Pre-pa.ration for Shlpment .......................... - ......... __. ................................... -... .................. 10 

7.1 Cleanlinea--------·--- ·-----------------10 7.2 Palntiu.1- ______ .......... _ .. _, ------------------10 
7.J Taatnc--------------·-------·-----10 
7.4 Paws1111 ............. _ .. _ .................... ·-----------···-· ................ _, ........ _______________________ 11 

7.5 Documentation .. --,------~ ............. .,,_ ..... , ........... ____ ,_·----------·---11 
7.6 Slaipplng Imtruedom ·-·---·----·----·--- ·------.. - 11 

8 Qulllit)' .Almra.nce ...... - ....................... ___ ................... _________________ ........... ___ ~----~···· ... 11 

8.1 

8.2 

QA reqairemeatl specific to ltem(1) or service-----··-----·---11 

Pn,cram QA dementl-·-"------·"·-----·-----·--11 

9 Confipration Management ...................................... ·-·· .. ·-··········· ........................... " •• 11 

10 Documentation and Submittals .......................................................................................... 11 

Aprll 11, 2002 
PageUI 



24590-LAW•3PS-RLD-T0001, Rev.1 
Canned MotDr Pumps In-Bulge 

1 Scope 

TECHNICAL SPECIFICATION 
FOR 

CENTRIFUGAL CANNED MOTOR PUMPS 
LOCATED IN-BULGE 

1.1 Project Description and Location 

The River Protection Project -Waste Treatment and hmnobilmtion 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 fonn. The WTP Contractor will 
design, build and startup the RPP-WTP prctrcatment and vitrification facilities for the DOE 
Office of River Protection (ORP). The waste treatment facilities will prctreat and 
immobili7.c the low activity waste (LAW) and high level waste (HL W) currently stored in 
underground storage tanks at the Hmford 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-wrP 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.l Equipment, Materia4 and Services Required 

Design, furnish materials, fabricate, assemble, test and deliver the centrifugal carmed 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 Maintcmnce Manuals. 

1.2.6 Each pwn:p and motor assembly shall include all components and 
accessories fully assembled, aligned. piped and ~ requiring only connecting 
to Buyer's pipe, electrical and control systems. 

1.3 Work by Othen 

1.3 .1 Material unloading and storage at jobsite 

1.3 .2 Installation labor 
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13 .3 Interconnecting pipework external to the equipment 

1.3 .4 Electric power supply 

1.3.S Wiring external to the pump and driver 

1.3 .6 Motor starters. 

1.4 Definitions and Abbreviations 

1.4.1 Definitions- Sec APl-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 md 
Components (SSCs) based on their importance to safety controlling normal 
radiographic/chemical releases, accident prevention and mitigation. ITS safety 
classifications 1ft l) Safety Design Class (SOC). 2) Safety Design Significant 
(SDS), 3) Other SSCs and 4) Commercial Grade SSCs. 

S~ Safety Design Class SSCs includes those that, by perfomring 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. SOC 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 
arc also designated as SOC. 

SDS Safety classification for hnportant to Safety SSC& needed to achieve 
compliance with the radiological or chemical exposure standards for the 
public and workers dllling normal operation; and SSCs that can. if they fail or 
malfunction, place frequent demands on or adversely dfect the function of SOC 
SSCs. 

Other SSCs Those SSCs that arc neither SDC nor SDS. 

QL-1 SOC 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}-1 ( 1989) compliance is requimi. 

QL-3 Quality Level 3 based on bnmobili.7.cd High Level Waste (IHLW) Acceptance 
Items and Activity List for IHL W product quality-affecting itctm and associated 
services that affect the functionality of an SSC item that is not designated as SOC 
or SOS. 
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Non-Quality Related Remaining SSC items and associated services (those that are not 
designated as SOC or SOS) that arc 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 ofSSCs based on their 
safety function. Seismic Categories arc I (SC-I), n (SC-Il), m (SC-Ill), 
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 failw-e during a seismic event could 
prevent a Seismic Category I SSC from performing its seismic safety 
function. 

SC-ID (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 amoi.m.t 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 docs not require seismic design. 

1.4.2 Abbreviations of Organizations . 

ABMA 
AGMA 
ANSI 
API 
ASME 
ASNT 
ASTM 
HI 
ISO 
NEMA 
NFPA 

American Bearing Manufacturers Association 
American Gear Manufacturers Association 
American National Standards Institute 
American Petroleum Institute 
American Society of Mechanical Engineers 
American Society of Nondestructive Testing 
American Society for Testing and Materials 
Hydraulics Institute 
International Organization for Standardization 
National Electrical Manufacturers Association 
National Fire Protection Association 

1.5 Safety/Quality Classifications 

Safety Classification, Quality Leve) 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. 
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2 Applicable Documents 

2.1 Codes aad lndaatry Standards 

2.1.1 APl-610, 
Eighth Edition 

Centrifugal Pumps for Petroleum, Heavy Duty Chemical and 
Gas Industry Service. (Sec its Appendix A for additional 
Referenced Publications and International Standards) 

2.1.2 ASNT SNI'-TC-lA, Recommended Practice (including Non-Destructive 
August 1984 Examination (NDE] personnel certification) 

2.1 .3 NEMA MO 1-98 Motors and Generators 

2.2 Engineering Standards 

2.2.1 24590-WTI>-3PS-OOOO-T0001, 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-wrP-3PS-GOOO-T0003, RPP-WTP Gcner1ll Specification for Packaging, 
Shippin1, Handling and Storage Requirements 

2.3 Reference Documents/Drawinp 

2.3.1 24590-LAW-MX-RLD-00001001, General Arrangement LAW-RLD C3/C5 
Pump Bulge RLD-BULOE-00001 

2.3.2 24590-LAW-MX-RLD-00001002, Piping Assembly LA W-RLD C3ICS Pump 
Bulge RID-BULGE-00001 

3 Design Requirements 

3.1 Basic Function 

3.1.1 These cen1rifugal canned motor pumps will be located in a bulge in tht Low 
Activity Waste Facility. They will transfer Jiquid 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. 
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3.2 Performance 

See the individual Pump Data Sheets. 

3.3 Design Conditions 

3.3.1 Sec the individual Pump Data Sheets. 
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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 bas 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 clement 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 arc not allowed. 

3.3.S 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 siz.e 
as much as possible. 

3.3.6 The Supplier aball include recommendations for safety monitoring devices, such 
as bearing wear detection and motor winding-thermostats, to help avoid 
WlCXpcctcd 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 reqalred modlflcations, will not 
apply. The following Pw-cbaser modifications to API 610, using the paragraph 
numbers fmmd in API-610, app]y: 

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: 
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2.1.9 (Decision) Pump Suction Specific Speed (S) shall not exceed 12,000 (cal~ulatcd using 
rotative speed in rev/min. BEP flow at the maximum diameter impeller in GPM and NPSH in 
feet). Pumps offered with auction specific speeds > 12,000 may be accepted subject to 
pmchaser•s written approval. 

2.1.11 (Addition) Pumps for parallel operation shall have equal head rise (within ::1:: 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 mne 
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"preuure cuing" (See API paragraph 1.4.40), except for double-cuing 
pumps. Components and sections of double-casing pmnps which arc 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) AJl p11m,&; e11eept ae11Ble eaeing aesigM, &MU·w.re &1181i8ft Md ei89ftMle 
Geges ef ~ fMin1, 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 arc not used due to canned motor, close-coupled design. 

3.3.3 (Addition) Cc:ntc:rs of the mounting pads shall be at the COtTCCt 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) Pwnp pads arc not to be machined to allow for the installation of shims. Pump 
feet will not be shimmed. NOT APPUCABLE 

3.3.14 (Addition) Transverse alignment positioningjackscrews shall be provided for aJI 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 centc:rcd in their holes after the preliminary aligmnent. 
Undercutting of hold-down bolts is not acceptable. NOT APPLICABLE 

Note : Hold down bolts shall not be boh bomtd after final alignment in the field. The bold-
down bolt shall be reasonably centered, based on visual inspection after the final field 
alignment. 

4.2.3.3 (New) The followini 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. V crtical NEMA frame motors with thrust bearings comply with paragraph 3.1.8 of APl-610 
d. Shaft nmout 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.l (Addition) NPSHR test aball be performed if the NPSH required by the pmnp 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-610. 

3.4 Environmental Conditions 

3.4.l Sec 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 fumishcd 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. 

35 Mechanical Requirements 

3.5.1 See individual Pump Data Sheets. 
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3 .5 .2 If an extcmal 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 Disclmge pipe enda1 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 openmg in the bulge. Any maintcnancc tools, or devices 
shall be provided by the Supplier, and must be designed to allow for removal of 
the motor and rotating clement from above. 

3.63 See the individual Pump Data Sheets for Seismic Classification, if any. 

3. 7 Electrical R.eqalrements 

3. 7 .1 See individual Motor Data Sheets. 

3.7.2 Electric motors shall meet the requirements ofNEMA MG 1-98, Motors and 
Generators. 

3.7 3 Motors shall be furnished with 30 foot long power cable to facilitate power 
hookup. ~ power cable shall be three (3)" wire, No. 12 si7.e plus ground wire, 
with standard insulation. The motor po-wcr leads shal] be tagged with line phase 
designations to permit for proper motor and pump rotation. 

3.8 lnltnunentation 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 clement must be easily accessible 
and take into account balance points to prevent swinging of the unit. 

3.9.2 AF. 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. 

April 11, 2002 
Pagel 



24590-LAW-JPS.RLD-10001, Rev.1 
canned Notnr Pumps 1n-au1p 

4 Materials 

4.1 Construction 

Sec individual Pwnp Data Sheets for materials of construction. 

4'.2 Probiblted 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 uaed 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 perts or components. 

4.3 Spedal Requirements 

Sec individual Pump Data Sheets. Note the requirement in Specification for Positive 
Material Identification of casings of316 SS and better. · 

4A Storqe of Special Materials (e.109 stainless steel) prior to work 

The Supplier shall advise any special storage and preservation requirements. 

5 Fabrication 

5.1 Welding 

S.1.1 Welding and weld repairs shall follow requirements of API-610. 

5.1.2 Weld repair records shall be available for shop inspection and be submitted with 
documentation package. 

S .1.3 Weld progcdurcs 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 (a_s required) 

No special comments. 
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. 
Qualification of Supplier's inspection and test personnel shall be verified. 

6.2 Non-Destructive Enminatlom 

Personnel performing non-destructive examinations or reviewing such test results shall be 
certified to ASNT Standard SNT-TC-lA. 

6.3 Sllop Tests 

6.3.1 Supplier shall conduct and be responstble for all shop tests listed in the individual 
Pump Data Sheets, APl-610 and other applicable standards and reference 
documents. 

6.3.2 Supplier &hall furnish all facilities necessary for the performance of such tests. 
1n the event Supplier's own facilities arc not suitable for such tests, Supplier shall 
advise Buyer and obtain permission for using alternative facilities. 

6.4 SlteTesu 

Buyer's startup personnel will nm 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 Qeanllness 

Remove all dirt, oil, grease, loose mill scale, weld spatter and other fomgn 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 

Sec Paragraph 2.12 of API-610. 
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Sec Material Requisition, Section 7, and General Specification. for Packaging, Shipping, 
Handling and Storage. 

7.S Docamentatioa 

Sec API 610 and Material Requisition, Section 3. 

7 .6 Slllppblg Iutructlom 

See Material Requisition, Section 7. 

8 Quality Assurance 

Sec Material Requisition, Section 9. 

8.1 QA requirements spedflc to ltem(a) or semce 

8.1.1 The Supplier Quality Assurance Program (QAP) Requirements arc 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 Prop-am QA elements 

Supplier's Quality Assurance Program, as a minimum, shall contain the requirements 
detailed in the Material Requisitioo. 

9 Configuration Management 

Equipment and/or components covered by this spc~ification arc 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 Fonns G-321-E and G-321-V with their 
associated instructions, for the required documents and submittals. 
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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 diSPQSal. 

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 HL W melter feed 
system. This specification, used along with the attached design drawings, will 
provide all necessary information tor 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 for1he design of these components. 

1.2.3 . This specification covers the supply of materials for fabrication, inspe~o~, 
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 docwnents. 

1.3. Work by Others 

- Vendor's responsibility will terminate with shipment of the assemblies, unless 
otherwise specified. 



eouratelc 
HL W ADS Pump Procurement Specification 

1.4. Definitions 

High Level Waste Melttr 

PS.-WTP-23500 
Revision 3 

Page 5 of22 

HLWMelter 
Vitrification The process of joining a waste stream with glass formers at high 

temperature to produce a stable waste form. 
~ 
Vendor 
AQ§ 

2. REFERENCES 

2.1. Codes 

Bechtel National, Inc. 
Company selected by Buyer to fabricate the HLW ADS Pump. 
Air Displacement Slurry 

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. 
V cndor shall submit a list of codes and standards including year of edition four weeks 
after contract award. 

2.1.1. ASME Boiler and Presmrc Vessel Code, Section V, Nondestructive 
Examination. 

2.1.2. ASME Boiler and Pressure Vessel Code, Section vm, 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.l, 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. A WS 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 

NIA 

2.4. Reference Documents/Drawinp 

2.4.1. 24S90-WTP-3PS-NWOO-T0002, Chemical Requirements for Materials Used in 
Contact with Austcnitic Stainless Stcet ·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 certi_fy 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 ere, 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.l .9. The limits of size and form, including surface textW'e requircmems, of mill 
stoclc 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 arc 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 Austcnitic stainless steel and nickel-based alloys 
shall meet the requirements of 24590-WTP-3PS-NW0O-T0002, Ref. 2.4.1. 

4.3. Special Requirements 

NIA 

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 nwnber, 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 

• FiUer metal heat number 

• W cld and NDE symbols 

• Applicable weld procedure 

• Applicable weld inspection procedure(s) 

5.1.2. Weld inspection to include: 

5.1.3. 

5.1.4. 

• Inspector• s name 

• Accept/Reject statement 

• Non-conforming conditions, if any 

• Date of Inspection 

Welders, Welding Procedure Specifications (WPS) and Procedure Qualification 
Records (PQR), Qualification of Base Metal, Welding, Inspection, and 
Inspection Pcrsollllel shall be in accordance with A WS D 1.6 or ASME BPVC, 
Section IX. The Vendor shall submit Welding Procedure Specifications and 
Procedure Qualification Records for Buyer approval. 

The V cndor shall be responsible for all welds meeting the requirements of the 
~licable code, including proper filler metal selection. 

5.1.4.1 . AU 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. t .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 responsi1>le for conducting the examination and tc.1ts 
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. V cru:lor shall use controlled welding technique., 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 responm1>ility. Welders failing a rcqualification test shall be 
removed from work under this specification. 

5 .1 .10. Weld joint symbols shall be interpreted in accordance with A WS A2.4 and 
AWSA3.0. 

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 pcnetrant inspected to the same acceptance aiteria 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 infonnation. 

• Purchase order nmnber 

• Sequence of Operation 
• Fabrication Techniques 
• In-process Inspection 

• Handling Techniques 

5.2.2. A suggested assembly pro~ure 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 infonn 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 ~cessive 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 Hanford site in approved 
shipping containers. 

5 .2. 7. When equipment must be disassembled into multiple pieces for shipment, the 
components shal.1 be initially assembled at the Vendor's shop to msure 
compatloility. AB 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" tmless 
othciwise stated on the drawini. ACME nuts and studs shall be lubricated with 
Bostik Pure Nickel N ever-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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Size 

¼ 

3/8 

5/8 

¾ 

1-1/8 

1-1/4 

Schedule of Un-Lubricated Bolt T 01'1 

Tbda/ln 

20 UNC 
16 UNC 

11 UNC 
10 UNC 

7 UNC 
7 UNC 

Tmsile Stteaa Area 
in2 

0.0318 

0.0775 

0.1 
0.2259 

0.3343 

0.7629 

0.9686 

Tensile St:reSI Area 
(in2) 

500/4 Yield Load 
s. 

1288 

3137 

9l48 

13S39 

30897 

39229 

PS-WI'P-23500 
Rcvision3 

Page 11 of22 

Torque (ft-Iba) 

s 
20 

48 
9S 

169 

409 
579 

817 

757 
1073 
1513 
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5.3. Fabrication Hold Points 

5 .3 .1. The V cndor shall provide necessary access to facilities, equipment, records, and 
personnel to allow performance of required Buyer verifications/"mspections. 
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 

S.4.2. The following components listed in WI'P-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. ltcml4, 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. Toe 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 
ahall 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. 

S.4.6. The Vendor shall include the heat treatment reports and furnace charts in the 
documentation package. 

5.5. OthC'Z' Processes 

5.5.1. Handling, Cleaning and Maintaining Cleanliness: 

5.5 .1.1. The Vendor shall submit the procedures for hand) ing, 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. Surface.9 not readily accessible to visual examination may be 
examined by other methods provided in Paragraph 7.2 of ASTM A380 
subject to Buyer approval. 

S .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 f.acilitating 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. 

S.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 
~ to the Buyer for review prior to procuring materials. 

5.S.4.2. Pipe thread sealant shall be as specified on drawing. 

5.S.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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S.S.4.10. If metal is unknown, use activator. Seepipetbread sealant 
manufacturer tecbnfoal data sheet for list of active and inactive metals. 

5.5.4.11. Apply sealant to threads ofpw 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 V cndor' s fabrication 
facilities during normal working hollfS 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 SNf-TC-1 A. All test reports shall be signed by 
personnel holding either Level II or Level III certifications that either 
perf onned, or witnessed the test. A copy of the individual's current 
certification(s) shall be provided. 

6.3. Non-Destructive E~aminations 

6.3 .1. Visual testing (Vf): All welds will be visually inspected to check for absence 
of cracks, fissures and other surface defects. The Vendor shall submit a vr 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 Vend.or 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, Pro~ 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 
pressmize 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. Ifthc 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 c.orrection. 

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-23 500, 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 comiecting hardware shall show 
no signs of plastic deformation. 

6.5. Site Tests 

NIA 

6.6. Interpretation of Rcquirements/f olcranccs 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 YJ4.5M. 

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 nns or 
finer in accordance with ASMEJ ANSI B46. l. 

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 28, 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. l . Burrs shall be removed from the threads. 
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6.6.4.1. Thickness tolerances ahall conform to the requirements of the 
refelenced 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 ahall assemble an equipment data package, 
which consists of all quality verification documents including but not limited to: 

• W clding qualifications verification reports. 
• Major repair verification reports (as requin:d). 
• 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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I. Fabricate lower tube assembly (WTP-M-23502-4). NDE and document welds. 

2. Check ease of insertion of¾" feed pipe {WTP-M-23502-13) into socket on cover (WTP
M-23502-6). 

3. Weld lower tube assembly to cover. Sec View Hon WI'P-M-23500, sheet 2. NDE and 
document weld. 

4. Fabricate tube assembly (WI'P-M-23502-3). NOE and document welds. 

5. Insert tube assembly into lower tube assembly and ensure that ¾" feed pipe scats in socket 
on cover assembly. Rotate tube assembly such that, in plan view, the centerline of the½" 
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 ¾" feed pipe la 1tlll seated 
in cover socket before weldlng. Weld tube assembly to lower tube assembly. See View 
H on WTP-M-23500, sheet 3. NOE and document weld. 

Hydrostatic Test 
6. Cut a 1/8" thick rubber disk gasket to 2 7/8" ID x 415/16" 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 llll angle with the ¾"and½" 
pipes as high as possible. The ½" pipe should be on top. Fit the ¾" pipe for water inlet 
and ½" pipe for air vent and pressure gauge. 

10. Connect the pressure pump and fill with potable water through the ¾" pipe. Continue until 
all air escapes through the ½" pipe. 

11. Install a calibrated 0-250 psig pressure gauge to the½" 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 dcfonnation. After 10 minutes, visually examine all the prmsur-c 
containing welds for lcaka. (Sec 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-23502-31 ). NDE and document welds. 

15. Weld upper tube assembly to lower tube assembly. Sec 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 mn (WTP-M-23502-21) to housing ( capturing poppet) using pivot pin 
(WTP-M-23502-22) and setscrews (WTP-M-23500-19 and WfP-M-23500-41) pc:r section 
D-D, WTP-M-23500, sht. 4. Attach screen (WTP-M-23S02-10) to housing using machine 
screws and flat washers (WrP-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 ¾" and ½" pipes through their 
respective holes in the flange assembly. Scat flange on upper tube assembly. Note: the 
flange assembly will have to be shifted over about l" to mate with the upper tube assembly. 
This will cause the ¾" and½" 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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2S. Manually operate the lift rod assembly to check for smooth operation. There should be no 
binding. Binding will be eHminated with proper orientation of the flange assembly relative 
to the upper tube wembly. 

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. Weld¾" end½" pipes to flange assembly. 
NDE and document welds. 

28. Attach the lift rod magnet target (WTP-M-23S02-20) 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-23500-11) . . 

30. Attach the vent pipe boot (WTP-M--23 S02-19) 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). NOE and document welds. 

32. Checlc balance of pump then tack lift tnmnion assemblies to flange assembly. Verify pump 
han~ within 1 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 ½" pipe complete 
with a calibrated pressure gauge 0-60 psig and a valve to regulate pressure up to 40 psig. 

39. Cap the¾" pipe with a stainless stee] cap. 

40. Position the ADS pump assembly in the vertical position with room at the bottom for a 5-
gallon bucket. 
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41 . Pressurize the air cylinder on the actuator assembly with 35 psig air to pWlh 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 S gallon bucket under the pump assembly and begin timing for the leak tmt per 
section 6.4.S of this specification. 

43. Drain the te.,t water and disconnect the test apparatus. 

44. If leak test is acceptable, tack weld roll pin item (WfP-M-23500-22) to lift rod pin (WTP
M-23502-23). 
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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 

1.3. 

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. 

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 

2. REFERENCES 

2.1 . Codes 

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 

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 end 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 N0.2, Joint Surface Preparation Standard Near
White Blast Cleaning. 

2.2.2. ANSl/ASME 846.1, Surface Texture. 

2.2.3 . ANSl/ASME Y14.5M. 
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2.2.4. A WS 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 Dl.61 StructuraJ Welding Code, Stainless Steel, 1999. 

2.3. Engineering Standards 

NIA 

2.4. Reference Docwnents/Drawings 

2.4.1. 24590-WTP-3PS-NWOO-T0002, Chemical Requirements for Materials Used 
in Contact with Austcnitic Stainless Steel and Nickel-Based Alloys 

3. DESIGN REQUIREMENTS 
NIA 

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 (CMTR.s) 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 ofBuyer 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 (CMTR.s) 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 confonn 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, bum, 
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. 



·-

--

eouratek 
LAW ADS Pump Procurement Specification 

4.2. Prohibited Materials 

PS-WfP-13500 
Revision2 

Page 8 of23 

4.2.1. Materials used 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 

NIA 

4.4. Storage of Special Materials Prior to Work 

4.4.l. 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 
nmnbers removed by cutting material shall be transferred to the unused 
material to maintain traceability. 

S. 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 
fonnat 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 NOE symbols 

• Applicable weld procedure 

• Applicable weld inspection procedw-e(s) 

5.1.2. Weld inspection to include: 

• Inspector's name 

• Accept/Reject statement 

• Non-conforming conditions, if any 

• Date oflnspection 
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S.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 A WS D 1.6 
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 DI .. 6. 

5.1.4.2. All pipe welds shall be in accordance with ASME B31.3. 

5.1.S. The Vendor shall also have available for review Welder Qualification Records 
for all welders who will perform welding. 

S.1 .6. Toe 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. 

S .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 macbinP-s and welding operators shall be currently 
certified before welding. 

5 .1.8. V cndor 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 requirqmcnts. Requalification tests shall 
be the Vendor' s responsibility. Welders failing a rcqualification test shall be 
removed from work under this specification. 

5.1.10. Weld joint symbols shall be inteipreted in accordance with A WS A2.4 and 
AWSA3.0. 

5.1.11 . T~porary tack-welded attachments: All areas of material where temporary 
welded attachments have been removed shall be repaired with weld overlay, 
ground flush, and pcnetrant inspected to the same acceptance criteria a.s 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 arc 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.S. 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 pwnp 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 shaJl 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 
arc 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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S.2.9. Fasteners shall be tightened in acconiancc 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-SCC"Ze, Nuclear Grade unless otherwise 
approved by the Buyer. Torque values for this application arc per the drawing 
requirement. Anti galling compound shall be applied to mating stainless steel 
threads prior to assembly. 
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Size 

¼ 

3/8 

5/8 

¾ 

l-1/8 

1-1/4 

l-l/4 

1-1/ 
. I 

Schedule of Un-Lubricated Bolt To~ 

Thds/ln 

20 

16 

11 

10 

7 
7 

Tensile Strma Area SO¾ Y'ield load 
m2 s. 

UNC 0.0318 1288 

UNC 0.0775 3137 

UNC 0.2259 9148 

UNC 0.3343 13539 

20 
UNC 0.7629 30897 

UNC 0.9686 39229 

YicldS 81000P NutFactor-0.2 

Tensile Stress Area . 
(in2) 

Tensile Stress Area 
(in2) 

150000 PSI. Nut Factor-0.2 
6 
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Torque (ft-lbs) 

5 

20 

95 

169 

409 
579 
817 

2 
7 

35 
63 
151 
215 
30 

1073 
1513 
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S.3 .1. The Vendor shall provide necessary access to facilities; equipment, reQOMS, 
and personnel to allow pc:rf01ma.ncc of required Buyer 
verifications/'mspectiona. Accomplishment of Buyer source 
verifications/inspections does not indicate Buyer's final acceptance of the 
supplied item. 

5.4. HeatTreatment 

S.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 

S.4.2.2. Item 14, poppet 

5.4.2.3. Item 21, rocker arm 

S.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 F ahrenhcit for a total time of 18 
hours. 

5.4.4. The following components listed in WfP-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 
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5.4.5. The heat treatment process shall includr. 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 tempcratw'e 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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S.S.3 . Jig.,, 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 procming materials. 

5.5.4.2. Pipe thread sealant shall be as specified on drawing. 

5.5.4.3. The Vendor shall be n,sponsil>lc for submitting materials with 
properties that meet or exceed those specified. The Vendor shall be 
respons11>le 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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S.S.4.7. If aqueous washing systems are used to clean the surfaces before 
bonding. check for compatl"bility 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 sealmts 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. Sec pipe thread sealant 
manufacturer technical date. sheet for list of active and inactive metals. 

S .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 pc:nonncl qualifications shall be in accordance with 
National Standards as shown herein. 

6.2.2. NDE Personnel Certification: Nondestructive Enrnination (NDE) personnel 
performing lealc 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 ID 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 pcnctrant 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 VIll, Appendix 8. The Vendor shall submit a PT test procedure for 
review end 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 
manufacture:n 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 ¾'' and ½" 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 l. 

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 
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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 1 
is rcqwrcd 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 dcfotmation. The Vendor shall consult with Buyer if design changes arc 
required to meet this requirement. 

6.5. Site Tests 

NIA 

6.6. Interpretation ofRequirements/I'oleranccs 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 confonn 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 othcrwuie noted, all machined surfaces shall be 125 rms or 
1 better in accordance with ASME/ANSI 846.1. 

6.6.3.2. Sharp edges and bUITS shall be removed from all components, 
including manufactured assemblies. 

6.6.3.3. Internal machined UNC threads shall be class 28, 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. Bum shall be removed from the 
threads. 
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6.7. 

6.6.4. Fabricated Components 

6.6.4.1 . Thickness tolerances shall confonn 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. 

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 tesl 
• 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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1. Fabricate lower tube assembly (WTP-M-13505-4). NDE and document welds. 

2. Check ease of insertion of¾" feed pipe (WTP-M-13505-13) into socket on cover (WTP
M-13505-6). 

3. Weld lower tube assembly to cover. See View Hon WfP-M-13500, sheet 3. NDE and 
document weld. 

4. Fabricate tube assembly (WTP-M-13505-3). NDE and document welds. 

S. Insert tube assembly into lower tube assembly and ensure that¾" feed pipe seats in socket 
on cover assembly. Rotate tube assembly such that, in plan view, the centerline of the ½" 
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. Verify¾" feed pipe is still seated 
in cover socket before welding. Weld tube assembly to lower tube assembly. See View 
Hon WTP-M-13500, 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-13505-33) onto cover and bolt together usillg 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 saeen (WTP-M-13S05-10) do not need to be 
installed at this time. 

9. Provide temporary supports for positioning the assembly on an angle with the¾" and½" 
pipes as high as possible. The ½" pipe should be on top. Fit the ¾" pipe for water inlet 
and½" pipe for air vent and pressure gauge. 

10. Connect the pressure pwnp and fill with potable water through the ¾,, pipe. Continue until 
all air escapes through the ½" pipe. 

11. Install a calibrated 0-250 psig pressure gauge to the½" 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 
contaming 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) 
docmncnt the test results, disassemble and drain the assembly. 

14. Fabricate upper tube assembly (WTP-M-13S05-31). 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-13 505-14) into housing. Confirm a smooth sliding fit 

18. Attach rocker arm (WTP-M-13505-21) to housing (capturing poppet) using pivot pin 
(WfP-M-13505-22) and set saews (WTP-M-13500-19 and WTP-M-13500-15). Attach 
screen (WTP-M-13S05-10) to housing using machine screws and flat washers (WTP-M-
13 S00-23 & 24). . 

19. Orient housing with cover such that the free end of the rocker arm aligns with the scn"be 
line between the bolt hol~ 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). NOE and document welds. 

21 . Attach flange assembly to upper tube assembly, sliding the ¾" and ½" pipes through their 
respective holes in the flange assembly. Scat flange on upper tube assembly. Note: the 
flange assembly will have to be shifted over about 1" to mate with the upper tube assembly. 
'Ibis will cause the ¾" and ½" 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•l3500-20) and roll pin (WTP•M-13500-22). 
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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 up~ tube assembly. 

27. Locate the lift rod guide assembly at the proper elevation and weld to upper tube assembly. 
NDE and docmnent welds. 

28. Weld flange assembly to upper tube assembly. Weld¾" and½" 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-13S05-20) to the lift rod assembly. 

31. Attach the actuator magnet targets (WTP-M-l 3S05-1 S) 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 (WfP-M-13500-
38, 29 & 33). 

33. Fabricate the lift bail assembly (WTP-M-13S05-5). NDE and document welds. 

34. Attach lift bail assembly to flange assembly using shoulder screws, flat washers and nuts 
(WTP-M-13S00-31, 34 & 39). 

35. Fabricate the actuator assembly (WTP-M-13S10-1). 

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 ½., pipe complete 
with a calibrated pressure gauge 0-60 psig and a valve to regulate pressure up to 40 psig. 

39. Cap the¾', 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. 
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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) to¾" and½" pipes. 

45. Install 0-ring (WTP-M-13500-30) on flange assembly. 

46. If leak test is acceptable, tack weld roll pin item (WI'P-M-13500-22) to lift rod pin (WTP
M-13505-23). 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

325 Hazardous Waste Treatment Units Part Ill, Operating Unit 5 

Description of Modification : 

Hanford Facility RCRA Permit III.5: 
PART Ill, OPERATING UNIT 15 UNIT-SPECIFIC CONDITIONS 

331-C Storage Unit 

The 331-C Storage Unit is a dangerous waste storage unit located in the 300 Area. The unit is used for the collection, 
consolidation, packaging, storage, and preparation for transport and disposal of dangerous waste. The waste stored at the 331 -
C Storage Unit consist of listed waste, waste from nonspecific sources, characteristic waste, and state-only waste derived from 
research activities and facility operations. 

This document sets forth the operating conditions for the 331-C Storage Unit. 

ill.15.A COMPLIANCE WITH PERMIT CONDITIONS 

The Permittees shall comply with all requirements set forth in the Hanford Facility Dangerous Waste Permit including all 
approved modifications. All chapters, subsections, figures , tables, and appendices included in the following unit-specific 
Permit Conditions are enforceable in their entirety. 

In the event that the Part III-Unit-Specific Conditions for Operating Unit 15, 331-C Storage Unit conflict with the Part 
I-Standard Conditions and/or Part II-General Facility Conditions of the Permit, the unit-specific conditions for Operating 
Unit 15, 331-C Storage Unit prevail. 

OPERA TING UNIT 15: 

Addendum A Chapter 1.0 Part A Fonn, Revision OA, dated September 30, 2008December 1 ~ 

Chapter 2.0 Unit Description, dated January 2007 

Waste Analysis Plan, dated January 2007 

Process Information, dated December 31, 2007 

Procedures to Prevent Hazards dated December 31, 2007 (also refer to Permit Attachment 33, §6.1) 

Contingency Plan, dated December 31 , 2007 

Training Plan, dated January 2007 

Closure and Postclosure Requirements, dated January 2007 

Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1) 

UNIT-SPECIFIC CONDITIONS 331-C STORAGE UNIT 

Chapter 3.0 

Chapter 4.0 

Chapter 6.0 

Chapter 7.0 

Chapter 8.0 

Chapter 11.0 

Chapter 12.0 

III.15.B 

IIl.15.B.l Portions of Permit Attachment 4, Hanford Emergency Management Plan, (DOE/RL-94-02) that are not 
made enforceable by inclusion in the applicability matrix for that document are not made enforceable by 
reference in this document. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 I Class 3 
r------+-----+-----+----~ 

Please mark the Modification Class: X I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1. 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

A.l . General Permit Provisions, Administrative and informational changes 

Modification Approved : ~ Yes D No (state reason for denial) 

Reason for denial: 

Reviewed by Ecology: 

-~·" IP& :_.~-.-1 1: 1f 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

325 Hazardous Waste Treatment Units Part Ill, Operating Unit 5 

Descrii;1tion of Modification: 

Addendum A, Part A Form, Section XIV, Line 50: 

I EPA/State ID Number lw IA 11 is 19 lo lo lo Is 19 is 17 I 
Continuation of Section XIV. Description of Dangerous Waste 

B. D. Process A. Dangeroua Estimated C. Unit of 
Line WHte No. Annual Measure Number 

(enler code) Quantity of (enter code) (1) Procesa Codee (enter) (2) Process Description 

Waste 
[If a code la not entered In D (1)} 

,~,Q EI Ql :1 12 200 K s Q I l I I I I I I Includes Debris 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Please mark the Modification Class : X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1. 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

A.1. General Permit Provisions, Administrative and informational changes 

Modification Approved: ~Yes D No (state reason for denial) Reviewed by Ecology: 

Reason for denial : ~~.,,IP& tt • %-·J f --aY , -• - - -
G. P Davis Date 
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• Permit Conditions dated December 31, 2007with Permit Conditions dated September 30, 2008 
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WA7 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit 

1 PART Ill, OPERATING UNIT 15 UNIT-SPECIFIC CONDITIONS 

2 331-C Storage Unit 

3 The 331-C Storage Unit is a dangerous waste storage unit located in the 300 Area. The unit is used for 
4 the collection, consolidation, packaging, storage, and preparation for transport and disposal of dangerous 
5 waste. The waste stored at the 331-C Storage Unit consist of listed waste, waste from nonspecific 
6 sources, characteristic waste, and state-only waste derived from research activities and facility operations. 

7 This document sets forth the operating conditions for the 331-C Storage Unit. 

8 ill.15.A COMPLIANCE WITH PERMIT CONDITIONS 

9 The Permittees shall comply with all requirements set forth in the Hanford Facility Dangerous Waste 
10 Permit including all approved modifications. All chapters, subsections, figures, tables, and appendices 
11 included in the following unit-specific Permit Conditions are enforceable in their entirety. 

12 In the event that the Part III-Unit-Specific Conditions for Operating Unit 15, 331-C Storage Unit conflict 
13 with the Part I-Standard Conditions and/or Part II-General Facility Conditions of the Permit, the l.ll1it-
14 specific conditions for Operating Unit 15, 331-C Storage Unit prevail. 

15 OPERATING UNIT 15: 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 
28 
29 

30 

Addendum A 

Chapter 2.0 

Chapter 3.0 

Chapter 4.0 

Chapter 6.0 

Chapter 7.0 

Chapter 8.0 

Chapter 11.0 

Chapter 12.0 

III.15.B 

111.15.B.l 

Part A Form, Revision OA, dated September 30, 2008 

Unit Description, dated January 2007 

Waste Analysis Plan, dated January 2007 

Process Information, dated December 31, 2007 

Procedures to Prevent Hazards dated December 31, 2007 ( also refer to Permit 
Attachment 33, §6.1) 

Contingency Plan, dated December 31, 2007 

Training Plan, dated January 2007 

Closure and Postclosure Requirements, dated January 2007 

Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1) 

UNIT-SPECIFIC CONDITIONS 331-C STORAGE UNIT 

Portions of Permit Attachment 4, Hanford Emergency Management Plan, 
(DOE/RL-94-02) that are not made enforceable by inclusion in the applicability matrix 
for that document are not made enforceable by reference in this document. 

Part Ill , Operating Unit 15.1 
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WA7 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit 

This page intentionally left blank. 

Part Ill, Operating Unit 15.2 
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1 Addendum A 

WA7 89000 8967, Part 111 , Operating Unit 15 
331-C Storage Unit 

Part A Form 

2 1.0 PART A FORM ... .. ........... ...................... ...... .. ................................................................................... 1.1 

3 

Part 111, Operating Unit 15-A.i 
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Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111 , Operating Unit 15 
331-C Storage Unit 

This page intentionally left blank. 

Part 111 , Operating Unit 15-A.ii 
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WA7 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision 0A 

• WASHINGTON STATE Dangerous Waste Permit Application DEPARTMENT OF 

E C O L O G Y Part A Form 
-

Date Received Reviewed by: Date: 

Month Day Year Approved by: Date: 

I I I I I I I -
I. This form Is submitted to: (place an "X" In the appropriate box) 

t8J Request modification to a final status permit (commonly called a "Part B" permit) 

• 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 -

wlA 718191010 olsl916171 
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 

o I o 5 Benton 
B. C. Geographic Location O. Facility Existence Date 
Land Latitude (degrees, mlns, secs) Longitude (degrees, mlns, Month Day Year Type secs) 

F Refer to TOPO Map (Section XV.) 0 I 3 I IO I 2 I 1 9 4 3 

V. Facility Mailing Address 

Street or P.O. Box 

P.O. Box550 

City or Town · State ZIP Code 

Richland WA 99352 

Part 111, Operating Unit 15-A.1 
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WA7 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision 0A 

VI. Facility contact (Person to be contacted regarding waste activities at facility) 

Name (last) (first) <> 

Klein Keith 

Job Title Phone Number (area code and number) 

Manager (509) 376-7395* 

Contact Address 

Street or P.O. Box 

P.O. Box 550 

City or Town State ZIP Code 

Richland WA 99352 

VII. Facility Operator Information 

A. Name Phone Number 

Department of Energy* Owner/ Operator (509) 376-7395 
Pacific Northwest National LaboratoryCo-()perator for 331-C Storage Unit* (509) 376-1187* 

Street or P.O. Box 
P.O. Box 550 
P.O. Box 999* 

City or Town State ZIP Code 

Richland WA 99352 

B. Operator Type I F I 
C. l)oe• the name In VII.A reflect a proposed change In operator? I Yes ~No 

If yes, provide the scheduled date for the change: Month Day Year 

I I I I I I I I I 
D. Is the name listed In VII.A. also the owner? If yes, skip to Section Vlll.C. I Dves ~ No 

VIII. Faclllty Owner Information ,, 
A. Name Phone Number (area code and number) 

Keith A. Klein, Operator/Facility-Property Owner (509) 376-7395 

Street or P .0. Box 

P.O. Box550 

City or Town State ZIP Code 

Richland WA 99352 

B. Owner Type I F I 
C. Does the name In VIII.A reflect a proposed change In owner? Oves (2J No 

1.f yes, provide the scheduled date for the change: Month Dav Year 

I f I I I I I I I 
IX. NAICS Codes (5/6 digit codes) 

A. First B. Second 

5141117111 
I Research & Development in the 

Physical, Engineering, & life Sciences I I I I I 
·C. Third D. Fourth 

I I I I I I I I I I I 
Part Ill, Operating Unit 15-A.1 
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WA? 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

X. Other Environmental Permits (see instructions) 
A.. Permit B. Permit Number C. Description Tvoe 

E A I R 0 2 1 2 0 2 
WAC 246-247, Non radioactive Air, - 40 CFR 61, Subpart H, NESHAPS 
WAC 173-400, General Regulations for Air Pollution Sources 

E D E 9 8 N w p - 0 0 3 WAC 173-460, Controls for New Sources of Toxic Air 
Pollutants 

XI. Nature of Business (provide a brief description that Includes both dangerous waste and non-dangerous 
waste areas and activities) 

Pacific Northwest National Laboratory (PNNL) is one of nine Department of Energy (DOE) multiprogram 
national laboratories and is managed by DOE's Office of Science (SC). PNNL program areas include 
fundamental science, environmental technology, computational and information sciences, national security, and 
energy science and technology along with the programs of the Environmental Molecular Sciences Laboratory. 

The 331-C Storage Unit is a dangerous waste storage unit owned and operated by DOE' s Richland Operations 
Office (RL) and co-operated by PNNL. The unit is used for the collection, consolidation, packaging, storage, and, 
preparation for transport and disposal of dangerous waste. It is an integral part of PNNL' s waste management 
system. 

Dangerous waste is managed in segregated cells, cabinets, and other areas as described in the Part B permit 
application. The waste stored at the 331-C Storage Unit consists of listed waste, waste from nonspecific sources, 
characteristic waste, and state-only waste derived from research activities and facility operations. 

Part Ill, Operating Unit 15-A.2 
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WA? 89000 8967, Part 111 , Operating Unit 15 
331-C Storage Unit, Revision 0A 

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. 

Section XII. Process Codes and Design 
Section XIII . Other Process Codes Capacities 

B. Process Design 
C. B Process Design 

C. 
A. Process 

Capacity 
Process A. Capacity 

Process Une Codes 2. UnH of Total Line Process 2. Unit of Total D. Process 
Number (enter code) Measure Number Number Codes Measure Number Description 

1. Amount (enter code) 1. Amount 
(ent.r of Unlta (enter of Unlta 
code) code) 

X 1 s 0 2 1,600 G 002 X 1 T 0 4 700 C · 001 In situ 
vitrification 

X 2 T 0 3 20 E 001 

X 3 T 0 4 700 C 001 

1 s 0 1 20,000 G 001 1 

2 2 

3 3 

4 4 

5 5 

6 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 1 9 

2 0 2 0 

2 1 2 1 

2 2 2 2 

2 3 2 3 

2 4 2 4 

2 5 2 5 

Part 111 , Operating Unit 15-A.3 
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XIV. Description of Dangerous Wastes 

WA? 89000 8967, Part Ill , Operating Unit 15 
331-C Storage Unit, Revision 0A 

Example 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. Dangeroue e. Estimated C. Unltof D. ProceeH5 
Line Annual Measure 

Number 
Waste No. Quantity of (enter (1) Proceu Codes (enter) (2) Process Description 

(enter code) Waste codel (If a code la not entered In D (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 10,000 K s 0 1 Includes Debris 

2 D 0 0 2 10,000 K s 0 1 Includes Debris 

3 D 0 0 3 1000 K s 0 1 Includes Debris 

4 D 0 0 4 1000 K s 0 1 Includes Debris 

5 D 0 0 5 1000 K s 0 1 Includes Debris 

6 D 0 0 6 1000 K s 0 1 Includes D~bris 

7 D 0 0 7 5,000 K s 0 1 Includes Debris 

8 D 0 0 8 5,000 K s 0 1 Includes Debris 

9 D 0 0 9 1000 K s 0 1 Includes Debris 

1 0 D 0 1 0 1000 K s 0 1 Includes Debris 

1 1 D 0 1 1 1000 K s 0 1 Includes Debris 

1 2 D 0 1 2 220 K s 0 1 Includes Debris 

1 3 D 0 1 3 220 K s 0 1 Includes Debris 

1 4 D 0 1 4 220 K s 0 1 Includes Debris 

1 5 D 0 1 5 220 K s 0 1 Includes Debris 

1 6 D 0 1 6 220 K s 0 1 Includes Debris 

1 7 D 0 1 7 220 K s 0 1 Includes Debris 

1 8 D 0 1 8 2,000 K s 0 1 Includes Debris 

1 9 D 0 1 9 2,000 K s 0 1 Includes Debris 

2 0 D 0 2 0 220 K s 0 1 Includes Debris 

2 1 D 0 2 1 220 K s 0 1 Includes Debris 

2 2 D 0 2 2 2,000 K s 0 1 Includes Debris 

2 3 D 0 2 3 2,000 K s 0 1 Includes Debris 

2 4 D 0 2 4 2,000 K s 0 1 Includes Debris 

2 5 D 0 2 5 2,000 K s 0 1 Includes Debris 

Part Ill, Operating Unit 15-A.4 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision DA 

C f f on mua ,on o f S ti XIV D econ If escr1p ,on o fD an1 erous w t as e 
a. C. Unit of D. Process A. Dangerous Estimated Line Waste No. Annual Measure 

Number 
(enter code) Quantity of (enter 

(1) Process Codea (enter) (2) Process O.scrtptlon 
Waste code) (If a code I& not entered In D (1)] 

2 6 D 0 2 6 2,000 K s 0 1 Includes Debris 

2 7 D 0 2 7 220 K s 0 1 Includes Debris 

2 8 D 0 2 8 220 K s 0 1 Includes Debris 

2 9 D 0 2 9 220 K s 0 1 Includes Debris 

3 0 D 0 3 0 220 K s 0 1 Includes Debris 

3 1 D 0 3 1 220 K s 0 1 Includes Debris 

3 2 D 0 3 2 220 K s 0 1 Includes Debris 

3 3 D 0 3 3 220 K s 0 1 Includes Debris 

3 4 D 0 3 4 220 K s 0 1 Includes Debris 

3 5 D 0 3 5 2,000 K s 0 1 Includes Debris 

3 6 D 0 3 6 220 K s 0 1 Includes Debris 

3 7 D 0 3 7 2,000 K s 0 1 Includes Debris 

3 8 D 0 3 8 2,000 K s 0 1 Includes Debris 

3 9 D 0 3 9 2,000 K s 0 1 Includes Debris 

4 0 D 0 4 0 2,000 K s 0 1 Includes Debris 

4 1 D 0 4 1 220 K s 0 1 Includes Debris 

4 2 D 0 4 2 220 K s 0 1 Includes Debris 

4 3 D 0 4 3 2,000 K s 0 1 Includes Debris 

4 4 F 0 0 1 2,000 K s 0 1 Includes Debris 

4 5 F 0 0 2 2,000 K s 0 1 Includes Debris 

4 6 F 0 0 3 5,000 K s 0 1 Includes Debris 

4 7 F 0 0 4 1,000 K s 0 1 Includes Debris 

4 8 F 0 0 5 2,000 K s 0 1 Includes Debris 

4 9 F 0 2 7 200 K s 0 1 Includes Debris 

5 0 F 0 3 9 200 K s 0 1 Includes Debris 

5 1 p 0 0 1 200 K s 0 1 Includes Debris 

5 2 p 0 0 2 200 K s 0 1 Includes Debris 

5 3 p 0 0 3 200 K s 0 1 Includes Debris 

5 4 p 0 0 4 200 K s 0 1 Includes Debris 

5 5 p 0 0 5 200 K s 0 1 Includes Debris 

5 6 p 0 0 6 200 K s 0 1 Includes Debris 

5 7 p 0 0 7 200 K s 0 1 Includes Debris 

5 8 p 0 0 8 200 K s 0 1 Includes Debris 

5 9 p 0 0 9 200 K s 0 1 Includes Debris 

Part Ill , Operating Unit 15-A.5 



Class 1 Modification 
September 30, 2008 

C ontmuatIon o fS ectIon 

A. Dangerous 
Line Waste No. 
Number 

(enter code) 

6 0 p 0 1 0 

6 1 p 0 1 1 

6 2 p 0 1 2 

6 3 p 0 1 3 

6 4 p 0 1 4 

6 5 p 0 1 5 

6 6 p 0 1 6 

6 7 p 0 1 7 

6 8 p 0 1 8 

6 9 p 0 2 0 

7 0 p 0 2 1 

7 1 p 0 2 2 

7 2 p 0 2 3 

7 3 p 0 2 4 

7 4 p 0 2 6 

7 5 p 0 2 7 

7 6 p 0 2 8 

7 7 p 0 2 9 

7 8 p 0 3 0 

7 9 p 0 3 1 

8 0 p 0 3 3 

8 1 p 0 3 4 

8 2 p 0 3 6 

8 3 p 0 3 7 

8 4 p 0 3 8 

8 5 p 0 3 9 

8 6 p 0 4 0 

8 7 p 0 4 1 

8 8 p 0 4 2 

8 9 p 0 4 3 

9 0 p 0 4 4 

9 1 p 0 4 5 

9 2 p 0 4 6 

9 3 p 0 4 7 

XIV D I ti escr1p on o fD ani 
a. C. Unltof Estimated 

Annual Measure 

Quantity of (enter 

Waste code) 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 
200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 
200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

erous w t as e 

WA? 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

D. Process 

(1) Process Codes (enter) (2) Process Description 
[If a code Is not entered In D (1)] 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

Part Ill, Operating Unit 15-A.6 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

C ontinuatIon o fS t' XIV D ec I0n It' escr1p I0n o fD an, erous w aste 
B. C. Unit of D. Process 

Line 
A. Dangerous Estimated Measure Waste No. Annual Number 
(enter code) Quantity of (enter 

(1) Proceu Codes (enter) (2) Process Description 
Waste code) [If a code la not entered In D (1)) 

9 4 p 0 4 8 200 K s 0 1 Includes Debris 

9 5 p 0 4 9 200 K s 0 1 Includes Debris 

9 6 p 0 5 0 200 K s 0 1 Includes Debris 

9 7 p 0 5 1 200 K s 0 1 Includes Debris 

9 8 p 0 5 4 200 K s 0 1 Includes Debris 

9 9 p 0 5 6 200 K s 0 1 Includes Debris 

1 0 0 p 0 5 7 200 K s 0 1 Includes Debris 

1 0 1 p 0 5 8 200 K s 0 1 Includes Debris 

1 0 2 p 0 5 9 200 K s 0 1 Includes Debris 

1 0 3 p 0 6 0 200 K s 0 1 Includes Debris 

1 0 4 p 0 6 2 200 K s 0 1 Includes Debris 

1 0 5 p 0 6 3 200 K s 0 1 Includes Debris 

1 0 6 p 0 6 4 200 K s 0 1 Includes Debris 

1 0 7 p 0 6 5 200 K s 0 1 Includes Debris 

1 0 8 p 0 6 6 200 K s 0 1 Includes Debris 

1 0 9 p 0 6 7 200 K s 0 1 Includes Debris 

1 1 0 p 0 6 8 200 K s 0 1 Includes Debris 

1 1 1 p 0 6 9 200 K s 0 1 Includes Debris 

1 1 2 p 0 7 0 200 K s 0 1 Includes Debris 

1 1 3 p 0 7 1 200 K s 0 1 Includes Debris 

1 1 4 p 0 7 2 200 K s 0 1 Includes Debris 

·1 1 5 p 0 7 3 200 K s 0 1 Includes Debris 

1 1 6 p 0 7 4 200 K s 0 1 Includes Debris 

1 1 7 p 0 7 5 200 K s 0 1 Includes Debris 

1 1 8 p 0 7 6 200 K s 0 1 Includes Debris 

1 1 9 p 0 7 7 200 K s 0 1 Includes Debris 

1 2 0 p 0 7 8 200 K s 0 1 Includes Debris 

1 2 1 p 0 8 1 200 K s 0 1 Includes Debris 

1 2 2 p 0 8 2 200 K s 0 1 Includes Debris 

1 2 3 p 0 8 4 200 K s 0 1 Includes Debris 

1 2 4 p 0 8 5 200 K s 0 1 Includes Debris 

1 2 5 p 0 8 7 200 K s 0 1 Includes Debris 

1 2 6 p 0 8 8 200 K s 0 1 Includes Debris 

1 2 7 p 0 8 9 200 K s 0 1 Includes Debris 

Part Ill, Operating Unit 15-A.7 
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Class 1 Modification 
September 30, 2008 

WA7 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision 0A 

C f f on mua I0n o f S f XIV D ecIon . f escrip I0n o fD anc erous Wt as e 
a. c. Unit of D. Process A. Dangerous Eatlmated Line Waste No. Annual Measure 

Number 
(enter code) Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code is not entered In D (1 )] 

1 2 8 p 0 9 2 200 K s 0 1 Includes Debris 

1 2 9 p 0 9 3 200 K s 0 1 Includes Debris 

1 3 0 p 0 9 4 200 K s 0 1 Includes Debris 

1 3 1 p 0 9 5 200 K s 0 1 Includes Debris 

1 · 3 2 p 0 9 6 200 K s 0 1 Includes Debris 

1 3 3 p 0 9 7 200 K s 0 1 Includes Debris 

1 3 4 p 0 9 8 200 K s 0 1 Includes Debris 

1 3 5 p 0 9 9 200 K s 0 1 Includes Debris 

1 3 6 p 1 0 1 200 K s 0 1 Includes Debris 

1 3 7 p 1 0 2 200 K s 0 1 Includes Debris 

1 3 8 p 1 0 3 200 K s 0 1 Includes Debris 

1 3 9 p 1 0 4 200 K s 0 1 Includes Debris 

1 4 0 p 1 0 5 200 K s 0 1 Includes Debris 

1 4 1 p 1 0 6 200 K s 0 1 Includes Debris 

1 4 2 p 1 0 8 200 K s 0 1 Includes Debris 

1 4 3 p 1 0 9 200 K s 0 1 Includes Debris 

1 4 4 p 1 1 0 200 K s 0 1 Includes Debris 

1 4 5 p 1 1 1 200 K s 0 1 Includes Debris 

1 4 6 p 1 1 2 200 K s 0 1 Includes Debris 

1 4 7 p 1 1 3 200 K s 0 1 Includes Debris 

1 4 8 p 1 1 4 200 K s 0 1 Includes Debris 

1 4 9 p 1 1 5 200 K s 0 1 Includes Debris 

1 5 0 p 1 1 6 200 K s 0 1 Includes Debris 

1 5 1 p 1 1 8 200 K s 0 1 Includes Debris 

1 5 2 p 1 1 9 200 K s 0 1 Includes Debris 

1 5 3 p 1 2 0 200 K s 0 1 Includes Debris 

1 5 4 p 1 2 1 200 K s 0 1 Includes Debris 

1 5 5 p 1 2 2 200 K s 0 1 Includes Debris 

1 5 6 p 1 2 3 200 K s 0 1 Includes Debris 

1 5 7 p 1 2 7 200 K s 0 1 Includes Debris 

1 5 8 p 1 2 8 200 K s 0 1 Includes Debris 

1 5 9 p 1 8 5 200 K s 0 1 Includes Debris 

1 6 0 p 1 8 8 200 K s 0 1 Includes Debris 

1 6 1 p 1 8 9 200 K s 0 1 Includes Debris 

Part Ill, Operating Unit 15-A.8 



Class 1 Modification 
September 30, 2008 

Continuation of s ect1on 

Line 
A. Dangerous 

Waste No. 
Number 

(enter code) 

1 6 2 p 1 9 0 

1 6 3 p 1 9 1 

1 6 4 p 1 9 2 

1 6 5 p 1 9 4 

1 6 6 p 1 9 6 

1 6 7 p 1 9 7 

1 6 8 p 1 9 8 

1 6 9 p 1 9 9 

1 7 0 p 2 0 1 

1 7 1 p 2 0 2 

1 7 2 p 2 0 3 

1 7 3 p 2 0 4 

1 7 4 p 2 0 5 

1 7 5 u 0 0 1 

1 7 6 u 0 0 2 

1 7 7 u 0 0 3 

1 7 8 u 0 0 4 

1 7 9 u 0 0 5 

1 8 0 u 0 0 6 

1 8 1 u 0 0 7 

1 8 2 u 0 0 8 

1 8 3 u 0 0 9 

1 8 4 u 0 1 0 

1 8 5 u 0 1 1 

1 8 6 u 0 1 2 

1 8 7 u 0 1 4 

1 8 8 u 0 1 5 

1 8 9 u 0 1 6 

1 9 0 u 0 1 7 

1 9 1 u 0 1 8 

1 9 2 u 0 1 9 

1 9 3 u 0 2 0 

1 9 4 u 0 2 1 

1 9 5 u 0 2 2 

XIV D escr1pt1on o fD an1 
B. C. Unit of Estimated Measure Annual 

Quantity of (enter 

Waste code) 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 1\ 
200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

200 K 

erous w aste 

WA? 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

O. Process 

(1) Process Codes (enter) (2) Process Description 
[If a code 18 not entered In D (1)] 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 -
Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 
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Class 1 Modification 
September 30, 2008 

j ·,- 'j 

WA7 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision OA 

c r r on inua 10n o fS f XIV D ec1on . ti escrip on o fD ant erous w t as e 
B. C. Unit of D. Process A. Dangerous Estimated Line Waste No. Annual Meaaure 

Number 
(enter code) Quantity of (enter 

(1) Process Codes (enter) (2) Procesa Description 
Waate code) [If a code la not entered In D (1)) 

·' 

1 9 6 u 0 2 3 200 K s 0 1 Includes Debris 

1 9 7 u 0 2 4 200 K s 0 1 Includes Debris 

1 9 8 u 0 2 5 200 K s 0 1 Includes Debris 

1 9 9 u 0 2 6 200 K s 0 1 Includes Debris 

2 0 0 u 0 2 7 200 K s 0 1 Includes Debris 

2 0 1 u 0 2 8 200 K s 0 1 Includes Debris 

2 0 2 u 0 2 9 200 K s 0 1 Includes Debris 

2 0 3 u 0 3 0 200 K s 0 1 Includes Debris 

2 0 4 u 0 3 1 200 K s 0 1 Includes Debris 

2 0 5 u 0 3 2 200 K s 0 1 Includes Debris 

2 0 6 u 0 3 3 200 K s 0 1 Includes Debris 

2 0 7 u 0 3 4 200 K s 0 1 Includes Debris 

2 0 8 u 0 3 5 200 K s 0 1 Includes Debris 

2 0 9 u 0 3 6 200 K s 0 1 Includes Debris 

2 1 0 u 0 3 7 200 K s 0 1 Includes Debris 

2 1 1 u 0 3 8 200 K s 0 1 Includes Debris 

2 1 2 u 0 3 9 200 K s 0 1 Includes Debris 

2 1 3 u 0 4 1 200 K s 0 1 Includes Debris 

2 1 4 u 0 4 2 200 K s 0 1 Includes Debris 

2 1 5 u 0 4 3 200 K s 0 1 Includes Debris 

2 1 6 u 0 4 4 200 K s 0 1 Includes Debris 

2 1 7 u 0 4 5 200 K s 0 1 Includes Debris 

2 1 8 u 0 4 6 200 K s 0 1 Includes Debris 

2 1 9 u 0 4 7 200 K s 0 1 Includes Debris 

2 2 0 u 0 4 8 . 200 K s 0 1 Includes Debris 

2 2 1 u 0 4 9 200 K s 0 1 Includes Debris 

2 2 2 u 0 5 0 200 K s 0 1 Includes Debris 

2 2 3 u 0 5 1 200 K s 0 1 Includes Debris 

2 2 4 u 0 5 2 200 K s 0 1 Includes Debris 

2 2 5 u 0 5 3 200 K s 0 1 Includes Debris 

2 2 6 u 0 5 5 200 K s 0 1 Includes Debris 

2 2 7 u 0 5 6 200 K s 0 1 Includes Debris 

2 2 8 u 0 5 7 200 K s 0 1 Includes Debris 

2 2 9 u 0 5 8 200 K s 0 1 Includes Debris 

Part 111, Operating Unit 15-A.10 



Class 1 Modification 
September 30, 2008 

WA7 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

C f f on mua 10n o f S ti XIV D econ if escr1p· 10n o fD an1 erous w t as e 
B. C. Unit of D. Process 

Line 
A. Dangeroua Estimated Measure Waste No. Annual Number 
(enter code) Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) (If a code la not entered In D (1)) 

2 3 0 u 0 5 9 200 K s 0 1 Includes Debris 

2 3 1 u 0 6 0 200 K s 0 1 Includes Debris 

2 3 2 u 0 6 1 200 K s 0 1 Includes Debris 

2 3 3 u 0 6 2 200 K s 0 1 Includes Debris 

2 3 4 u 0 6 3 200 K s 0 1 Includes Debris 

2 3 5 u 0 6 4 200 K s 0 1 Includes Debris 

2 3 6 u 0 6 6 200 K s 0 1 Includes Debris 

2 3 7 u 0 6 7 200 K s 0 1 Includes Debris 

2 3 8 u 0 6 8 200 K s 0 1 Includes Debris 

2 3 9 u 0 6 9 200 K s 0 1 Includes Debris 

2 4 0 u 0 7 0 200 K s 0 1 Includes Debris 

2 4 1 u 0 7 1 200 K s 0 1 Includes Debris 

2 4 2 u 0 7 2 200 K s 0 1 Includes Debris 

2 4 3 u 0 7 3 200 K s 0 1 Includes Debris 

2 4 4 u 0 7 4 200 K s 0 1 Includes Debris 

2 4 5 u 0 7 6 200 K s 0 1 Includes Debris 

2 4 6 u 0 7 7 200 K s 0 1 Includes Debris 

2 4 7 u 0 7 8 200 K s 0 1 Includes Debris 

2 4 8 u 0 7 9 200 K s 0 1 Includes Debris 

2 4 9 u 0 8 0 200 K s 0 1 Includes Debris 

2 5 0 u 0 8 1 200 K s 0 1 Includes Debris 

2 5 1 u 0 8 2 200 K s 0 1 Includes Debris 

2 5 2 u 0 8 3 200 K s 0 1 Includes Debris 

2 5 3 u 0 8 4 200 K s 0 1 Includes Debris 

2 5 4 u 0 8 5 200 K s 0 1 Includes Debris 

2 5 5 u 0 8 6 200 K s 0 1 Includes Debris 

2 5 6 u 0 8 7 200 K s 0 1 Includes Debris 

2 5 7 u 0 8 8 200 K s 0 1 Includes Debris 

2 5 8 u 0 8 9 200 K s 0 1 Includes Debris 

2 5 9 u 0 9 0 200 K s 0 1 Includes Debris 

2 6 0 u 0 9 1 200 K s 0 1 Includes Debris 

2 6 1 u 0 9 2 200 K s 0 1 Includes Debris 

2 6 2 u 0 9 3 200 K s 0 1 Includes Debris 

2 6 3 u 0 9 4 200 K s 0 1 Includes Debris 

Part 111, Operating Unit 15-A.11 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision OA 

C r on muat1on o f S f XIV D ec1on I f escr1p· 10n o fD an~ erous Wt as e 
8. C. Unit of D. Process A. Dangerous Estimated Line Waste No. Annual Measure 

Number 
(enter code) Quantity of (enter 

(f) Proceas Codes (enter) (2) Process Description 
Waste code) [If a code Is not entered In D (1 )J 

2 6 4 u 0 9 5 200 K s 0 1 Includes Debris 

2 6 5 u 0 9 6 200 K s 0 1 Storage-Container 

2 6 6 u 0 9 7 200 K s 0 1 Includes Debris 

2 6 7 u 0 9 8 200 K s 0 1 Includes Debris 

2 6 8 u 0 9 9 200 K s 0 1 Includes Debris 

2 6 9 u 1 0 1 200 K s 0 1 Includes Debris 

2 7 0 u 1 0 2 200 K s 0 1 Includes Debris 

2 7 1 u 1 0 3 200 K s 0 1 Includes Debris 

2 7 2 u 1 0 5 200 K s 0 1 Includes Debris 

2 7 3 u 1 0 6 200 K s 0 1 Includes Debris 

2 7 4 u 1 0 7 200 K s 0 1 Includes Debris 

2 7 5 u 1 0 8 200 K s 0 1 Includes Debris 

2 7 6 u 1 0 9 200 K s 0 1 Includes Debris 

2 7 7 u 1 1 0 200 K s 0 1 Includes Debris 

2 7 8 u 1 1 1 200 K s 0 1 Includes Debris 

2 7 9 u 1 1 2 200 K s 0 1 Includes Debris 

2 8 0 u 1 1 3 200 K s 0 1 Includes Debris 

2 8 1 u 1 1 4 200 K s 0 1 Includes Debris 

2 8 2 u 1 1 5 200 K s 0 1 Includes Debris 

2 8 3 u 1 1 6 200 K s 0 1 Includes Debris 

2 8 4 u 1 1 7 200 K s 0 1 Includes Debris 

2 8 5 u 1 1 8 200 K s 0 1 Includes Debris 

2 8 6 u 1 1 9 200 K s 0 1 Includes Debris 

2 8 7 u 1 2 0 200 K s 0 1 Includes Debris 

2 8 8 u 1 2 1 200 K s 0 1 Includes Debris 

2 8 9 u 1 2 2 200 K s 0 1 Includes Debris 

2 9 0 u 1 2 3 200 K s 0 1 Includes Debris 

2 9 1 u 1 2 4 200 K s 0 1 Includes Debris 

2 9 2 u 1 2 5 200 K s 0 1 Includes Debris 

2 9 3 u 1 2 6 200 K s 0 1 Includes Debris 

2 9 4 u 1 2 7 200 K s 0 1 Includes Debris 

2 9 5 u 1 2 8 200 K s 0 1 Includes Debris 

2 9 6 u 1 2 9 200 K s 0 1 Includes Debris 

2 9 7 u 1 3 0 200 K s 0 1 Includes Debris 

Part 111, Operating Unit 15-A.12 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision OA 

Continuation o f S ti XIV D econ 'f escr1p ,on o fD an1 erous w t as e 
B. C. Unit of D, Process A. Dangerous Estimated 

Line Waste No. Annual Measure 
Number (enter code) Quantity of (enter 

(1) Process Codes (enter) (2) Process Description 
Waste code) [If a code Is not entered In D (1 )] 

2 9 8 u 1 3 1 200 K s 0 1 Includes Debris 

2 9 9 u 1 3 2 200 K s 0 1 Includes Debris 

3 0 0 u 1 3 3 200 K s 0 1 Includes Debris 

3 0 1 u 1 3 4 200 K s 0 1 Includes Debris 

3 0 2 u 1 3 5 200 K s 0 1 Includes Debris 

3 0 3 u 1 3 6 200 K s 0 1 Includes Debris 

3 0 4 u 1 3 7 200 K s 0 1 Includes Debris 

3 0 5 u 1 3 8 200 K s 0 1 Includes Debris 

3 0 6 u 1 4 0 200 K s 0 1 Includes Debris 

3 0 7 u 1 4 1 200 K s 0 1 Includes Debris 

3 0 8 u 1 4 2 200 K s 0 1 Includes Debris 

3 0 9 u 1 4 3 200 K s 0 1 Includes Debris 

3 1 0 u 1 4 4 200 K s 0 1 Includes Debris 
-·· 

3 1 1 u 1 4 5 200 K s 0 1 Includes Debris 

3 1 2 u 1 4 6 200 K s 0 1 Includes Debris 

3 1 3 u 1 4 7 200 K s 0 1 Includes Debris 

3 1 4 u 1 4 8 200 K s 0 1 Includes Debris 

3 1 5 u 1 4 9 200 K s 0 1 Includes Debris 

3 1 6 u 1 5 0 200 K s 0 1 Includes Debris 

3 1 7 u 1 5 1 200 K s 0 1 Includes Debris 

3 1 8 u 1 5 2 200 K s 0 1 Includes Debris 

3 1 9 u 1 5 3 200 K s 0 1 Includes Debris 

3 2 0 u 1 5 4 200 K s 0 1 Includes Debris 

3 2 1 u 1 5 5 200 K s 0 1 Includes Debris 

3 2 2 u 1 5 6 200 K s 0 1 Includes Debris 

3 2 3 u 1 5 7 200 K s 0 1 Includes Debris 

3 2 4 u 1 5 8 200 K s 0 1 Includes Debris 

3 2 5 u 1 5 9 200 K s 0 1 Includes Debris 

3 2 6 u 1 6 0 200 K s 0 1 Includes Debris 

3 2 7 u 1 6 1 200 K s 0 1 Includes Debris 

3 2 8 u 1 6 2 200 K s 0 1 Includes Debris 

3 2 9 u 1 6 3 200 K s 0 1 Includes Debris 

3 3 0 u 1 6 4 200 K s 0 1 Includes Debris 

3 3 1 u 1 6 5 200 K s 0 1 Includes Debris 

Part 111, Operating Un it 15-A. 13 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

C f f on mua ,on o fS r XIV D ec,on . ti escrip on o fD an1 erous w t as e 
B. C. Unit of D. Process A. Dangerous Estimated Line Waste No. Annual Measure 

Number 
(enter code) Quantity of (enter 

(1) Proceu Codes (enter) (2) Process Description 
Waste code) [If• code Is not entered In D (1)] 

3 3 2 u 1 6 6 200 K s 0 1 Includes Debris 

3 3 3 u 1 6 7 200 K s 0 1 Includes Debris 

3 3 4 u 1 6 8 200 K s 0 1 Includes Debris 

3 3 5 u 1 6 9 200 K s 0 1 Includes Debris 

3 3 6 u 1 7 0 200 K s 0 1 Includes Debris 

3 3 7 u 1 7 1 200 K s 0 1 Includes Debris 

3 3 8 u 1 7 2 200 K s 0 1 Includes Debris 

3 3 9 u 1 7 3 200 K s 0 1 Includes Debris 

3 4 0 u 1 7 4 200 K s 0 1 Includes Debris 

3 4 1 u 1 7 6 200 K s 0 1 Includes Debris 

3 4 2 u 1 7 7 200 K s 0 1 Includes Debris 

3 4 3 u 1 7 8 200 K s 0 1 Includes Debris 

3 4 4 u 1 7 9 200 K s 0 1 Includes Debris 

3 4 5 u 1 8 0 200 K s 0 1 Includes Debris 

3 4 6 u 1 8 1 200 K s 0 1 Includes Debris 

3 4 7 u 1 8 2 200 K s 0 1 Includes Debris 

3 4 8 u 1 8 3 200 K s 0 1 Includes Debris 

3 4 9 u 1 8 4 200 K s 0 1 · Includes Debris 

3 5 0 u 1 8 5 200 K s 0 1 Includes Debris 

3 5 1 u 1 8 6 200 K s 0 1 Includes Debris 

3 5 2 u 1 8 7 200 K s 0 1 Includes Debris 

3 5 3 u 1 8 8 200 K s 0 1 Includes Debris 

3 5 4 u 1 8 9 200 K s 0 1 Includes Debris 

3 5 5 u 1 9 0 200 K s 0 1 Includes Debris 

3 5 6 u 1 9 1 200 K s 0 1 Includes Debris 

3 5 7 u 1 9 2 200 K s 0 1 Includes Debris 

3 5 8 u 1 9 3 200 K s 0 1 Includes Debris 

3 5 9 u 1 9 4 200 K s 0 1 Includes Debris 

3 6 0 u 1 9 6 200 K s 0 1 Includes Debris 

3 6 1 u 1 9 7 200 K s 0 1 Includes Debris 

3 6 2 u 2 0 0 200 K s 0 1 Includes Debris 

3 6 3 u 2 0 1 200 K s 0 1 Includes Debris 

3 6 4 u 2 0 2 200 K s 0 1 Includes Debris 

3 6 5 u 2 0 3 200 K s 0 1 Includes Debris 

Part 111 , Operating Unit 15-A.14 



Class 1 Modification 
September 30, 2008 

WA? 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision 0A 

C f f on mua I0n o f 5 f XIV D ec I0n ·r escrIp· I0n o fD an, erous w t as e 
8. C. Unit of D. Procen A. Dangerous Estimated Line Waste No. Annual Measure 

Number 
(enter code) Quantity of (enter 

(1) Proceaa Codes (enter) (2) Process Oeacrlptlon 
Waste code) [If a code Is not entered In D (1)) 

3 6 6 u 2 0 4 200 K s 0 1 Includes Debris 

3 6 7 u 2 0 5 200 K s 0 1 Includes Debris 

3 6 8 u 2 0 6 200 K s 0 1 Includes Debris 

3 6 9 u 2 0 7 200 K s 0 1 Includes Debris 

3 7 0 u 2 0 8 200 K s 0 1 Includes Debris 

3 7 1 u 2 0 9 200 K s 0 1 Includes Debris 

3 7 2 u 2 1 0 200 K s 0 1 Includes Debris 

3 7 3 u 2 1 1 200 K s 0 1 Includes Debris 

3 7 4 u 2 1 3 200 K s 0 1 Includes Debris 

3 7 5 u 2 1 4 200 K s 0 1 Includes Debris 

3 7 6 u 2 1 5 200 K s 0 1 Includes Debris 

3 7 7 u 2 1 6 200 K s 0 1 Includes Debris 

3 7 8 u 2 1 7 200 K s 0 1 Includes Debris 

3 7 9 u 2 1 8 200 K s 0 1 Includes Debris 

3 8 0 u 2 1 9 200 K s 0 1 Includes Debris 

3 8 1 u 2 2 0 200 K s 0 1 Includes Debris 

3 8 2 u 2 2 1 200 K s 0 1 Includes Debris 

3 8 3 u 2 2 2 200 K s 0 1 Includes Debris 

3 8 4 u 2 2 3 200 K s 0 1 Includes Debris 

3 8 5 u 2 2 5 200 K s 0 1 Includes Debris 

3 8 6 u 2 2 6 200 K s 0 1 Includes Debris 

3 8 7 u 2 2 7 200 K s 0 1 Includes Debris 

3 8 8 u 2 2 8 200 K s 0 1 Includes Debris 

3 8 9 u 2 3 4 200 K s 0 1 Includes Debris 

3 9 0 u 2 3 5 200 K s 0 1 Includes Debris 

3 9 1 u 2 3 6 200 K s 0 1 Includes Debris 

3 9 2 u 2 3 7 200 K s 0 1 Includes Debris 

3 9 3 u 2 3 8 200 K s 0 1 Includes Debris 

3 9 4 u 2 3 9 200 K s 0 1 Includes Debris 

3 9 5 u 2 4 0 200 K s 0 1 Includes Debris 

3 9 6 u 2 4 3 200 K s 0 1 Includes Debris 

3 9 7 u 2 4 4 200 K s 0 1 Includes Debris 

3 9 8 u 2 4 6 200 K s 0 1 Includes Debris 

3 9 9 u 2 4 7 200 K s 0 1 Includes Debris 
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C ontmuat1on o fS ect1on 

A. Dangerous 
Line Waste No. 
Number 

(enter code) 

4 0 0 u 2 4 8 

4 0 1 u 2 4 9 

4 0 2 u 2 7 1 

4 0 3 u 2 7 8 

4 0 4 u 2 7 9 

4 0 5 u 2 8 0 

4 0 6 u 3 2 8 

4 0 7 u 3 5 3 

4 0 8 u 3 5 9 

4 0 9 u 3 6 4 

4 1 0 u 3 6 7 

4 1 1 u 3 7 2 

4 1 2 u 3 7 3 

4 1 3 u 3 8 7 

4 1 -4 u 3 8 9 

4 1 5 u 3 9 4 

4 1 6 u 3 9 5 

4 1 7 u 4 0 4 

4 1 8 u 4 0 9 

4 1 9 u 4 1 0 

4 2 0 u 4 1 1 

4 2 1 w p C B 

4 2 2 w p 0 1 

4 2 3 w p 0 2 

4 2 4 w p 0 3 

4 2 5 w T 0 1 

4 2 6 w T 0 2 

4 2 7 w s C 2 

4 2 8 K 0 1 3 

4 2 9 K 0 4 4 

XIV D . ti escr1p 
B. 

Estimated 
Annual 

Quantity of 
Waste 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

5,000 

2,000 

2,000 

500 

20,000 

20,000 

5,000 

200 

200 

on o fD an1 

c. Unit of 
Measure 

(enter 
code) 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

erous Wt as e 

WA7 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision 0A 

D. Proceas 

(1) Process Codes (enter) (2) Process Description 
[If a code Is not entered In D (1)] 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 

s 0 1 Includes Debris 
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WA? 89000 8967, Part Ill , Operating Unit 15 
331-C Storage Unit, Revision 0A 

xv. Map 

Attach 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 faclllty; 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/• mile of the faclllty property boundary. The Instructions provide 
additional Information on meeting these requirements. 

Topographic map is located in the Ecology Library 

XVI. Faclllty Drawing 
All existing facllltles must include a scale drawing of the facility (refer to Instructions for more detail). 

XVII. Photographs ... 
All existing facllltles must Include photographs (aerial or ground-level) that clearly delineate all existing structures; existing 
storage, treatment, recycflng, and disposal areas: and sites of future storage, treatment, recycling, or disposal areas (refer to 
Instructions for more detafl). 

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. Baaed 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 nue (type or print) 

~ Keith A. Klein, Manager 

I J-;;r-/cJt·--U.S. Department of Energy 
Richland Operations Office - .. 

' 
Co-Operator" Signature 

~6t?~ 
Date Signed 

Name and Official Title (type or print) 711orK~"1 J< Roby D. Enge, Director 

11/30/0~ Environment, Safety, Health and Quality 
Pacific Northwest National Laboratory 

Co-Operator" - Address and Telephone Number 
3350 George Washington Way 
P.O. Box 999 
Richland, WA 99352 
(509) 376-1187 

Facility-Property Owner SI/;~/£__ Date Signed 
Name and Official Title (type or print) 

. / J-/;C/4Y"' Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

l 
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Comments 
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331-C Storage Unit 

331-C Front 

331-C Inside 

WA? 89000 8967, Part 111, Operating Unit 15 
331-C Storage Unit, Revision OA 

Photo Taken 2005 331-C East Side Photo Taken 2005 

Photo Taken 2005 
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331-C Storage Unit 

1 
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4 
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WA? 89000 8967, Part Ill, Operating Unit 15 
331-C Storage Unit, Revision OA 

! 
-N-

10 i\ 
c. 

/ 
~ II= 

Roll Door 
~ r, 

i,. 
i,. 
i,. 

~ i,. 

I:: 

Door / ' • 

10 

l_/1wCOI sl 8 
l@J 

ffij) Emergency Equlpmant Cabinet 

~ Phone 0 Fire Alarm Pull Box 

~ Safety Shower/Eyewash @ Fire Alarm Bell @ 10Lb. ABC 
Fire Extinguisher 

• Emergency Lights 
li!i'ri'nll Collection Sump (j) 0 HVAC Shutoff 

1~ Lb. Or Larger - TSO Boundary Class O Fire l:Xtlngulsher 

Legend 
1. Acids, Oxidizers 
2. Poisons, Oass 9 
3. Alkaline, WSDW, Organic Peroxides 
4. Organics Flammable and Compressed Aerosols 
5. Compressed gases 
6. Universal/Recycling Storage Area 
7. Class 9, WSDW, Non-flammable and Compatible Waste 
8. Flammable Storage 
9. Explosive Magazine 
10. Outdoor Non-regulated Drum Storage 
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Hanford Facility RCRA Permit Modification Notification Forms 

Part Ill, Operating Unit 16 
400 Area Waste Management Unit 

Index 

Page 2 of 3: 

Page 3 of 3: 

Hanford Facility RCRA Permit, 111.16 

Addendum E, §E.4.3 

Submitted by Co-Operator: 

✓L tJcdl.:, 
Steven V. Doebler 

'iM-NJ-
Reviewed by RL Progr 

Page 1 of 3 

Date 



Quarter Ending September 30, 2008 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

400 Area Waste Management Unit Part Ill, Operating Unit 16 

Description of Modification: 

Hanford Facility RCRA Permit III.16: 
OPERATING UNIT GROUP 16 PERMIT CONDITIONS 

400 Area Waste Management Unit 

UNIT DESCRIPTION 

Page 2 of 3 

The 400 Area Waste Management Unit (WMU) is located within the Fast Flux Test Facility (FFTF) Property Protected 
Area (PPA) in the 400 Area of the Hanford Facility. The 400 Area WMU consists of two container storage units as 
follows: 

• Fuel Storage Facility (FSF, Building 403). The FSF is a reinforced concrete substructure covered by a steel frame 
metal-sided high bay building. Building dimensions are 34 x 27 x 12 meters (112 x 90 x 40 feet). The container 
storage unit is the ground-level floor of the building. Two large steel boxes containing sodium-contaminated Core 
Component Pots (CCPs) are in storage in the FSF as of the effective date of this permit. While the FSF is 
physically capable of accommodating additional containers of mixed waste, any additional wastes that may be 
accepted for storage within the 400 Area WMU are anticipated to be placed in the Interim Storage Area. 

• Interim Storage Area, 4718 (ISA) (including Building 432A). The ISA consists of 156 x 247 meters 
(513 x 247 feet) totally fenced area with perimeter lighting that has been designated for above ground dry cask 
storage of spent fuel. A concrete pad located within the ISA, which measures 27 x 37 meters (90 x 120 feet), was 
used for dry cask storage, but will not necessarily be used for mixed waste management. The remainder of the ISA 
surface is gravel. The ISA is generally flat, but graded to drain in accordance with the general drainage plan for the 
FFfF PP A. One structure, is open on the east side, and is located on the west fence line of the ISA, but will not be 
used for mixed waste management. 

The location of each storage unit is shown on the scale map contained in Addendum A. The mixed waste stored in these 
two container storage units is limited exclusively to debris (e.g., piping, equipment, and components) contaminated with 
elemental sodium and sodium hydroxide (D002). This waste stream is designated as (D00l, D003 , and WSC2). 
Neither bulk metallic sodium nor bulk sodium hydroxide will be stored or otherwise managed in the FSF or the ISA. 

LIST OF ADDENDUMS 

Part A Form, dated May 2007 
Waste Analysis Plan, dated August 27, 2007 
Reserved 
Reserved 

Addendum A 
AddendumB 
AddendumC 
AddendumD 
AddendumE 
AddendumF 
AddendumG 
AddendumH 

Contingency Plan, dated September 30, 2008Jtme 30, 2008 
Personnel Training, dated August 27, 2007 
Closure Plan, dated August 27, 2007 
Inspection Plan, dated August 27, 2007 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 
Class 1 

X 

Enter relevant WAC 173-303-830, Appendix ·1 Modification citation number: A.l. 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

A.l. General Permit Provisions, Administrative and informational changes 

Class 11 Class 2 

Reviewed by Ecology: Modification Approved : ~ Yes D No (state reason for denial) 

Reason for denial : ~k1 t J~~~~) 
G. P Davis 

Class 3 

Date 



Quarter Ending September 30, 2008 Page 3 of 3 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

400 Area Waste Management Unit Part Ill, Operating Unit 16 

DescriQtion of Modification: 
Addendum E, §E.4.3: 

E.4.3 Communications Equipment/Warning Systems 

COMMUNICATIONS EQUIPMENT 

TYPE LOCATION CAPABILITY 

Alert tone Throughout the PPA Informing facility personnel of 
HI-LOW TONE forthcoming emergency 

announcements 

Oxygen Monitor Alarm Throughout FFTF and MASF in Alarms when low level of oxygen is 
INTERMITTENT HIGH PITCHED areas where oxygen deficiency detected 
HORN is possible 

PA System Throughout PPA and parts of Provides for information 

the 400 Area outside the PPA dissemination to facility personnel 

Fire Alarm Throughout 400 Area at or near Alerts personnel of a potential fire 

CONTINUOUSLY RINGING BELL OR building exits in their area 

ELECTRONIC GONG AND STROBE 

2-Way Radio/Cell Phone At least one with personnel Notify personnel to summon 
while in the TSD unit location emergency assistance 

Radio and !=ire Alarm Reporter Inside building 484 . Notifies fire department of o¥er or 

~ under pressure in tl:ie inert eo•.ier 

gas for building 4Q3 

Argon Qressure monitoring FFTF argon dewar Qad Notify Qersonnel of over or under 

system Qressure in the inert cover gas for 

QiQing and com1:1onents containing 
sodium residuals 

N ote: Sitewide communications and warning systems are identified in Pennit Attachment 4, Hanford Emergency 
Management Plan (DOE/RL-94-02), Table 5.1. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Please mark the Modification Class: X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.l. 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 
A.l. General Permit Provisions, Administrative and informational changes 

Modification Approved: Mves D No (state reason for denial) Reviewed by Ecology: 

Reason for denial : /If} JD~ tJ.1c.-uv 
" 

G. P Davis Date 



Quarter Ending September 30, 2008 
Replacement Sections 

WA7 89000 8967, Part III, Operating Unit 16 
400 Area Waste Management Unit 

Hanford Facility RCRA Permit Modification 

Part Ill, Operating Unit 16 
400 Area Waste Management Unit 

Remove and Replace the Following Sections: 

• Part Ill, Operating Unit 16, Unit-Specific Conditions dated June 30, 2008, replace with Unit-Specific Conditions dated 

September 30, 2008 
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Class 1 Modification 
September 30, 2008 

WA 7 89000 8967, Part III Operating Unit 16 
400 Area Waste Management Unit 

PART Ill OPERATING UNIT GROUP 16 PERMIT CONDITIONS 

2 400 Area Waste Management Unit 

3 UNIT DESCRIPTION 

4 The 400 Area Waste Management Unit (WMU) is located within the Fast Flux Test Facility (FFTF) 
5 Property Protected Area (PPA) in the 400 Area of the Hanford Facility. The 400 Area WMU consists of 
6 two container storage units as follows: 

7 • Fuel Storage Facility (FSF, Building 403). The FSF is a reinforced concrete substructure covered by 
8 a steel frame metal-sided high bay building. Building dimensions are 34 x 27 x 12 meters 
9 (112 x 90 x 40 feet). The container storage unit is the ground-level floor of the building. Two large 

10 steel boxes containing sodium-contaminated Core Component Pots (CCPs) are in storage in the FSF 
11 as of the effective date of this permit. While the FSF is physically capable of accommodating 
12 additional containers of mixed waste, any additional wastes that may be accepted for storage within 
13 the 400 Area WMU are anticipated to be placed in the Interim Storage Area. 

14 • Interim Storage Area, 4718 (ISA) (including Building 432A). The ISA consists of 156 x 247 meters 
15 (513 x 247 feet) totally fenced area with perimeter lighting that has been designated for above ground 
16 dry cask storage of spent fuel. A concrete pad located within the ISA, which measures 27 x 3 7 meters 
17 (90 x 120 feet), was used for dry cask storage, but will not necessarily be used for mixed waste 
18 management. The remainder of the ISA surface is gravel. The ISA is generally flat, but graded to 
19 drain in accordance with the general drainage plan for the FFTF PP A. One structure, is open on the 
20 east side, and is located on the west fence line of the ISA, but will not be used for mixed waste 
21 management. 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 

36 

37 

38 

39 

The location of each storage unit is shown on the scale map contained in Addendum A. The mixed waste 
stored in these two container storage units is limited exclusively to debris (e.g., piping, equipment, and 
components) contaminated with elemental sodium and sodium hydroxide (0002). This waste stream is 
designated as (DOOi, D003 , and WSCi). Neither bulk metallic sodium nor bulk sodium hydroxide will 
be stored or otherwise managed in the FSF or the ISA. 

LIST OF ADDENDUMS 

Addendum A Part A Form, dated May 2007 
Addendum B Waste Analysis Plan, dated August 27, 2007 
Addendum C Reserved 
AddendumD 
AddendumE 
AddendumF 
AddendumG 
AddendumH 

DEFINITIONS 

Reserved 

ACRONYMS 

Reserved 
Contingency Plan, dated September 30, 2008 
Personnel Training, dated August 27, 2007 
Closure Plan, dated August 27, 2007 
Inspection Plan, dated August 27, 2007 

The following acronyms are specific to Part III Chapter 16 of this permit: 

40 CCPs Core Component Pots 
Fast Flux Test Facility 
Fuel Storage Facility 
Interim Storage Area 
Property Protected Area 
Waste Management Unit 

41 FFTF 
42 FSF 
43 ISA 
44 PPA 
45 WMU 

Part III, Operating Unit 16.1 
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WA 7 89000 8967, Part ill Operating Unit 16 
400 Area Waste Management Unit 

1 

2 
3 
4 
5 

ill.16.A 

6 ill.16.B 

7 ill.16.B.1 

8 
9 

10 ill.16.B.2 

11 ill.16.B.2.a 
12 
13 
14 

15 ill.16.B.2.b 
16 
17 
18 

19 ill.16.B.2.c 
20 
21 
22 
23 
24 

25 ill.16.B.3 

26 ill.16.B .3.a 
27 

28 ill.16.B.4 

29 ill.16.B.4.a 
30 
31 
32 

33 ill.16.B.4.b 
34 

35 ill.16.B.5 

36 ill.16.B.5.a 
37 
38 
39 

COMPLIANCE WITH PERMIT CONDITIONS 

The Pennittees are authorized to accept and store mixed waste in the 400 Area WMU 
container storage units, the FSF and the ISA. These dangerous waste management units 
and corresponding waste management activities will be subject to conditions in this 
Chapter, its addendums, and the applicable requirements in Parts I and II. 

GENERAL WASTE MANAGEMENT STANDARDS 

General Waste Management 

The Permittees may accept for storage in the 400 Area WMU ISA only those mixed 
wastes that are identified in Addendum A. 

Waste Analysis Plan 

The Permittees will maintain an accurate and complete knowledge for the waste stream 
identified in permit condition ill.16.B.l. An electronic or hard copy of this information 
must be available to personnel at the 400 Area Waste Management Unit at all times 
wastes are being received or managed. 

The Permittees will maintain appropriate administrative controls and work practices to 
ensure that only wastes specified in Permit Condition ill.16.B.1 are received by the ISA 
for storage, and that no commingling or cross-contamination of the waste stream 
specified in Permit Condition ill.16.B.1 with any other waste stream may occur. 

Upon receipt of a waste shipment at the ISA in accordance with Addendum B, the 
Permittees will verify that the corresponding wastes match the specification of wastes 
acceptable for storage at the ISA in Permit Condition ill.16.B.1 through process 
knowledge and records review. The Permittee will place documentation of the results of 
this verification and the identity of all wastes accepted for management in the 400 Area 
WMU portion of the Hanford Facility operating record required by Permit Condition II.I. 

Recordkeeping and Reporting 

The Permittees will comply with the recordkeeping requirements in 
WAC 173-303-380(1)(0), incorporated by reference. 

Preparedness and Prevention 

The Permittees will post warning signs stating "DANGER- UNAUTHORIZED 
PERSONNEL KEEP OUT" or an equivalent legend will be posted at entrances to the 
FSF and the ISA. These signs are, or will be, written in English, legible from a distance 
of 7.6 meters, and visible from any approach. 

The Permittees will comply with the requirements of WAC 173-303-395(1), (2), and (6), 
incorporated by reference. 

Inspections 

The Permittees will perform inspections of the 400 Area WMU, FSF and the ISA 
according to the inspection plan in Addendum H. The Permittee will remedy any 
deterioration or malfunction discovered by an inspection as required by 
WAC 173-202-320(3), incorporated by reference. 

Part ill, Operating Unit 16.2 
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WA 7 89000 8967, Part III Operating Unit 16 
400 Area Waste Management Unit 

1 
2 
3 

4 

5 

6 

7 
8 

III.16.B.5.b 

9 III.16.B.6 

10 
11 

12 III.16.B.7 

l3 III.16.B.7.a 
14 

15 III.16.B.8 

16 III.16.B.8.a 
17 

18 III.16.B.8.b 
19 

20 III.16.B .8.c 
21 

22 III.16.B.9 

23 
24 
25 
26 
27 

28 III.16.C 

29 III.16.C.l 
30 

31 III.16.C.l.a 
32 

33 III.16.C .l.b 
34 

35 III.16.C.l.c 
36 

37 III.16.C.2 

38 III.16.C.2.a 
39 
40 
41 
42 

The Permittees will place inspection records in the 400 Area WMU portion of the 
Hanford Facility operating record required by Permit Condition II.I. These records will 
contain the following information: 

1. Date and time of inspection 

2. Printed name and the handwritten signature of the inspector 

3. Notation of the observations made 

4. Date and nature of any repairs or remedial actions taken, or the scheduled date for 
such repairs or remedial actions 

Contingency Plan 

The Permittees will comply with the 400 Area WMU Contingency Plan in Addendum E 
to this Chapter in addition to the requirements of Permit Condition II.A. 

Training Plan 

The Permittees will comply with the training requirements in Addendum F to this 
Chapter in addition to the requirements of Permit Condition II.C. 

Closure 

The Permittees will close the 400 Area WMU Container Storage Units in accordance 
with the Closure Plan in Addendum G. 

The Permittees will amend the Closure Plan in accordance with Permit Condition II.J.3 
and the Closure Plan in Addendum G. 

The Permittees will provide Ecology with a Notice of Closure according to 
WAC 173-303-610(3)(c). 

Land Disposal Restriction Requirements 

The Permittees will ensure a schedule of compliance and any applicable associated work 
requirements are included in the land disposal restrictions report required by the 
HFFACO Milestone M-26, incorporated by reference by permit condition II.S for 
treatment and/or acquisition of treatment capacity for wastes which are or are expected to 
be stored in the 400 Area WMU container storage units. 

CONTAINERS 

Container Dangerous Waste Management Unit Configuration and Waste Management 
Capacity 

The Permittees will maintain the physical configuration of the FSF and the ISA according 
to the Unit Description above. 

The Permittees are authorized to store CCPs generated prior to the effective date of this 
permit in two large metal boxes in the 400 Area WMU FSF. 

The Permittees are authorized store mixed waste in the ISA up to a maximum capacity of 
19,000 gallons. 

Identification of Containers and Container Management Practice 

The Permittees will ensure that all containers remain in good condition. If a container 
holding mixed waste is not in good condition ( e.g., severe rusting or corrosion, or 
apparent structural defects), or if it begins to leak, the Permittee must transfer the waste 
from the container to a container that is in good condition or place the leaking container 
in an appropriate over-pack container. [WAC 173-303-630(2)] 

Part III, Operating Unit 16.3 
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37 
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40 

The Permittees will label containers in accordance with the requirements of 
WAC 173-303-630(3). incorporated by reference. 

The Permittees shall ensure that all containers are constructed of carbon steel or stainless 
steel, or other materials compatible with metallic sodium and sodium hydroxide. 
[WAC 173-303-630(4)) 

The Permittees will manage waste in containers according to the requirements of 
WAC 173-303-630(5). incorporated by reference. 

All containers must be stored in accordance with WAC 173-303-630(8)(b), incorporated 
by reference. 

The Permittees must remove spilled or leaked waste within secondary containment 
pursuant to WAC 173-303'-630(7)(a)(ii). incorporated by reference. 

The Permittees will store waste in the 400 Area WMU container storage units according 
to the requirements ofW AC 173-303-640(8)(b), incorporated by reference. 
[WAC 173-303-640(8)) 

Requirements for the Fuel Storage Facility 

The Permittee will maintain an inert gas (argon or nitrogen) cover within each large metal 
box to prevent contact of the metallic sodium with the water vapor in the air and the 
formation of free liquids. 

The Permittees will place large boxes stored in the FSF in drip pans to ensure a base free 
of cracks or gaps, and ensure that the large boxes are elevated or otherwise protected 
from contact with accumulated liquids. 

Requirements for the Interim Storage Area 

The Permittee may store wastes in the ISA in standard metal containers (e.g., 208-liter 
drums), large metal boxes fabricated to accommodate the size and shape of a particular 
component or debris, or unique components removed from FFTF that when closed in 
accordance with WAC 173-303-630(5)(a) serve as a primary container. 

Unique containers stored in the ISA must be placed on drip pans; or if containing free 
liquids, within secondary containment having sufficient capacity to contain ten percent of 
the volume of all containers within the same secondary containment area or the largest 
container, whichever is greater. [WAC 173-303-630(7)1 

The Permittees will store standard metal containers in the ISA within container storage 
modules specifically configured for storage of reactive, ignitable, and corrosive waste, 
and that protect containers from precipitation and run-on. Container storage modules 
may be placed on gravel within the ISA, and must be properly anchored to prevent 
displacement or overturning. 

The Permittees will manage unique components stored in the ISA on the gravel surface 
with sufficient open space between components and between components and the fence 
line to accommodate inspections and movement of equipment. 

The Permittees will not place wastes in the open-sided structure within the ISA identified 
in the Unit Description. 

Part III, Operating Unit 16.4 
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Hanford Facility RCRA Permit Modification Notification Forms 

Part V, Closure Unit 10 
224-T Transuranic Waste Storage and Assay Facility 

Hanford Facility RCRA Permit V.10 

Closure Plan, §1.0 
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Quarter Ending September 30, 2008 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: 

224-T TRUSAF 

Description of Modification: 

Hanford Facility RCRA Permit V.10 

Permit Part 

Part V, Closure Unit 10 

PART V, CLOSURE UNIT 10 PERMIT CONDITIONS 

224-T Transuranic Waste Storage and Assay Facility 

Page 2 of 10 

The 224-T Transuranic Waste Storage and Assay Facility (224-T TRUSAF) treatment, storage, and/or disposal 
unit is part of the 224-T Plutonium Concentration Facility. The 224-T Plutonium Concentration Facility is 
adjacent to T Plant in the 200 West Area. The 224-T TRUSAF stored transuranic waste, transuranic mixed waste, 
mixed waste, and other properly characterized and packaged low-level waste. Dangerous wastes were removed 
from 224-T TRUSAF and the unit is no longer being operated as a TSD unit. 

V.10.A. COMPLIANCE WITH APPROVED CLOSURE PLAN 

The Permittees will comply with all requirements set forth in Hanford Facility Dangerous Waste Permit, as 
specified in Permit Attachment 3, Permit Applicability Matrix and the unit-specific conditions identified below for 
the 224-T Transuranic Waste Storage and Assay Facility 

CLOSURE UNIT 10 

Part A Form, Revision 7, dated July 2007 

Closure Plan, dated August 2007 September 30, 2008 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 

I Class 1 I Class 
1
1 

I X I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.l. 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

A.l. General Permit Provisions, Administrative and informational changes 

Modification Approved : {mtes D No (state reason for denial) 

Reason for denial : 

G. P Davis 

Class 2 Class 3 

Date 



Quarter Ending September 30, 2008 Page 3 of 10 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

224-T TRUSAF Part V, Closure Unit 10 

Description of Modification: 

Closure Plan, §1.0: 

1.0 FACILITY DESCRIPTION 

The 224-T Transuranic Waste Storage and Assay Facility (224-T TRUSAF) treatment, storage, and/or disposal 
unit is part of the 224-T Plutonium Concentration Facility. The 224-T Plutonium Concentration Facility is 
adjacent to T Plant in the 200 West Area. The 224-T TRUSAF stored transuranic waste, transuranic mixed waste, 
mixed waste, and other properly characterized and packaged low-level waste. Dangerous wastes were removed 
from 224-T TRUSAF and the unit is no longer being operated as a TSD unit. Because dangerous waste does not 
include the source, special nuclear, and by-product material components of mixed waste, radionuclides are not 
within the scope of this documentation. The information on radionuclides is provided only for general knowledge. 

This closure 1:1lan achieves clean closure of the 224-T TR USAF TSD unit. The future 224-T Plutonium 
Concentration Facility remediation, which will include the clean closed 224-T TRUSAF TSD unit, will be 
conducted as a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) removal 
action. The response action will be conducted as described in the joint Department ofEnergy/U.S. EnYironmental 
Protection AgeHey (EPAj pahc;i, P.elif!.'P' en .f)eeemmitis-iening_ f)ef!_t1Fiment ef.EnerttJ_, ,~eUities 1,mdeF GER.Gb4, 
fer decommissioning surplus DGE, faeilities eonsisteHt 'Nith the reEJuirements of the GeR:G:bA. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 

Please mark the Modification Class: X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

Request reviewed and approved as a Class 
1
1 modification 

Modification Approved : ~Yes D No (state reason for denial) /4 Reviewed by Ecology: 

Reason for denial : ~(?/;y. .. ~~K-lro~ 
G. P Davis Date 



Quarter Ending September 30, 2008 

Hanford Faci lity RCRA Permit Modification Notificat ion Form 
Unit: 

224-T TRUSAF 

Description of Modification : 

Closure Plan, §1.1 : 

1.1 FACILITY OPERATIONS 

Permit Part 

Part V, Closure Unit 10 

Page 4 of 10 

On receipt of the transuranic mixed waste or mixed waste, the 224-T TR USAF operations personnel performed an inspection (exterior only) 
of the waste container(s) and associated documentation, a neutron assay of the waste container to determine fissile isotope content, and/or an 
examination with a real-time radiography system to confirm the absence of prohibited items (e.g., free liquids). If the waste container(s) and 
accompanying documentation were acceptable, the 224-T TR USAF operations personnel stored the waste. 

The 224-T Plutonium Concentration Facility, constructed in the early I 940's entirely of reinforced concrete, was used as a chemical 
processing unit for purifying liquid plutonium nitrate by the lanthanum fluoride process. The 224-T Plutonium Concentration Facility 
remained idle for several years after new processes made the lanthanum fluoride process obsolete. In 1975, the mission of the 224-
T Plutonium Concentration Facility changed to that of storing plutonium solutions and solid plutonium scrap. To meet the requirements for 
this new mission and the criteria for storing plutonium, the 224-T Plutonium Concentration Facility underwent major structural upgrades 
and modifications. The modifications included reinforcing the facility for tornado and seismic loads and sealing off the areas previously 
used for chemical separations from personnel entry. The three floors of the building contain six radiologically contaminated process cells, 
which were sealed from the rest of the building in 1975. The six process cells (cells A through F) are not included in this closure plan 
documentation. In 1985, the storage of transuranic waste, transuranic mixed waste, mixed waste, and low-level waste commenced, and the 
portion of the 224-T Plutonium Concentration Facility being operated was redesignated as the 224-T TRUSAF. This closure plan 
documentation covers only the RCRA regulated portion of the 224-T Plutonium Concentration Facility referred to as 224-T TRUSAF. The 
entire building will be remediated as a decontamination and decommissioning activity as part of a CERCLA removal action. 

The -configuration of 224-T TR USAF, which is approximately 60 meters long by 18.3 meters wide, allowed for approximately 1,068 square 
meters of storage space. 

The three floors of the 224-T TRUSAF are connected by stairway A at the north end of the building, by stairway Bat the south end of the 
building, and by an elevator adjacent to stairway A. There also is a concrete elevator loading deck off the elevator on the outside of the 
building. The roof contains the ventilation exhaust equipment and a penthouse. The penthouse contains the elevator mechanical equipment. 

The first floor contained storage modules, and includes a restroom, an administration office, a heating and ventilation mechanical room, an 
elevator, a transuranic waste assayer room, and a real-time radiography. The storage modules on t-he-fu:st~ floor were in open areas and 
were marked with tape or paint on the floor. Tl~e seeoAd aAd third floors also e01uained opoA storage mod1c1les 1'l'!arked OR th e floor with tape 
~ The floors of the 224-T TRUSAF were sealed with an epoxy sealant to meet secondary containment requirements. The fire 
protection system consisted of a dry-pipe fire system. Each floor had emergency exits and fire alarm pull boxes. 

The 224-T TRUSAF consisted of the following areas: 
• Administration office 
• Real-time radiography room 
• Transuranic waste assayer room 
• Assay control room and storage unit operations office 
• Elevator and stairways 
• Heating and ventilation mechanical room 
• Waste storage and holding areas 
• Incoming waste receiving area 
• Storage modules 

o Acids 
o Caustics 
o Mixed waste 
o Nonhazardous 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 

Please mark the Modification Class: X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

Request reviewed and approved as a Class 
1
1 modification 

Modification Approved : ~ Yes D No (state reason for denial) 

Reason for denial : 

Reviewed by Ecology: 

,.,b'Ad,(? E:}.,;.u /(, lrc'i 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

224-T TRUSAF Part V, Closure Unit 10 

Description of Modification: 

Closure Plan, §1.2: 

1.2 SECURITY INFORMATION 

Security information for the Hanford Facility is discussed in Permit Attachment 33, §6.1 Security. 

The 224-T TRUSAF is posted with signs stating DANGER-UNAUTHORIZED PERSONNEL KEEP OUT or an 
equivalent legend, in black and red letters on a white background. These signs are in English, legible from a 
distance of 7 .6 meters, and visible from all angles of approach:. lB aaaitieR te these sigRs, the fenees aFe1:1Ra the 
:;!QQ West ,<\fee afe pestea •,1,•ith sigRs, pFintea iR enghsh, waFRing against 1,1:Ha1:1thefi~ea eHtf:J'. +he sigRs alse afe 
1risiete :f:i:em an aagles efa1313F0aeh. +he ;!:;!4 + +Rtl8AF alse has its eWH: 13erimetet= feReiRg that FemaiHs Ieeleea 
a1:1fiHg neRfe1:1tine ,.,,eFIEiHg hel:!:fs. +he pefimetef feflee has 13estings te leeep HR:a1:1thefi~ea peFS0HAel e1:1t, in 
aaaitieA te a:R aeeess eeAtfel 13eim a:aileF tMG ~89~ witl~in the feReea l¼fea. 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Please mark the Modification Class: X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

Request reviewed and approved as a Class 
1
1 modification 

Modification Approved : l:i1}ves D No (state reason for denial) Reviewed by Ecology: 

Reason for denial : 

_.8A,4(}? /;y_~,oj t, h ~01 

G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

224-T TRUSAF Part V, Closure Unit 10 

Description of Modification: 
Closure Plan, §2.0, §2.1, §2.2, and §2.3: 

2.0 CLOSURESTRATEGYANDPERFORMANCESTANDARDS 

The 224-T TR.USAF was a clean and well-maintained TSD unit and will be clean closed. Therefore, post closure 
activities are not anticipated. Closure of the 224-T TR USAF will be accomplished by documenting in this closure plan 
that the current condition of the 224-T TRUSAF floors and structures meet the clean debris swjace standard in 
40 CFR 268.45, Table 1 incor.porated by reference at WAC 173-303-140. 

Clean debris surfj.zce means the surface, when viewed without magnification, shall be free of all visible contaminated 
soil and hazardous waste except that residual staining from soil and waste consisting of light shadows, slight streaks, or 
minor discolorations, and soil and waste in cracks, crevices, and pits may be present provided that such staining and 
waste and soil in cracks, crevices, and pits shall be limited to no more than 5 percent of each sguare inch of surface area. 

ifitegmtiag the elesw:e aeti¥ities with the pFepesed GERGbA Fetno¥al aetiofl fef the eatif:e 224 + Ph:1tofliHm 
GofleeHtrarion Faeility. BeeeHse the entire bHileiflg will be disposed of in the EmrironmeHtal RestoratioH Disposal 
Facility EER:DF), s Based on a site visit consisting of representatives from Ecology, DOE, and Fluor Hanford on 
June 25, 2008, the visit concluded that the floor meets the clean debris surface standard, and further actions eEHplifig 
ecli 1rities will not be necessary to achieve clean closure. 

2.1 MINIMIZE THE NEED FOR FURTHER MAINTENANCE 

Closure of the 224-T TRUSAF b:,· the e2,·entual dispose! of the bHildiBg decontamination aad decemmissioHifig materials 
in ERDF will minimize the need for further maintenance specific to the 244-T TRUSAF. 

2.2 PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 

The 224-T TRUSAF will be clean closed by the approval of this closure plane1,refltHal disposal efthe bHilding iate 
BR:D-F, which will-provides for protection for human health and the environment. 

2.3 RETURN LAND TO THE APPEARANCE AND USE OF SURROUNDINGS 

Future land use determinations will be made following clean closUFe of the 224 T +RU8AF eHd disposition of the entire 
224-T Plutoniwn Concentration Facility and the decision will be deferred to after the CERCLA removal action. +he 
current proposal fof the 224 T PlHtoniHm Goncentratiofl Facility is e 'slab on grade', which consists of the following 
primafy elements: 

• Reme¥e the fl0n::adielogical and radiological hazardous substances from the facility 
• R:eme•1e eEJ:Hipment aad associated pipiHg 
• Dec0Hta1'f1ffiate,lstabili::ce contam:inatiott 
• Demolish structl!Fe to gi=ade 
• Dispose 9f waste generated dw:mg these operatioHs 
• 8tabili:ce the aFea 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Please mark the Modification Class : X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

Request reviewed and approved as a Class 11 modification 

Modification Approved : ~Yes D No (state reason for denial) ~ Reviewed by Ecology: 
Reason for denial: ~a?&~~tU ~ r0v'Or/ 

-
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

224-T TRUSAF Part V, Closure Unit 10 

Description of Modification : 

Closure Plan, §3.0: 

3.0 CLOSURE APPROACHACTIVITIES 

The strategy for closure of the 224-T TRUSAF is clean closure. The waste inventory has been relocated to the 
Central Waste Complex or to another permitted TSD unit. Based on the clean nature of the 224-T TRUSAF--i¼fie 
the pfepesee GBR:GbA: Feme¥al aetieH fur the entife 224 + PltiteHiHm GeReeRtFatieR Faeilit:y ef eeeeRtamiRatieR 
a11e eeeemmissiening with the material being eispesee ef in ERDF, sampling will not be performed. Certification 
ef cleaR elesHre by an independent registered professional engineer will document eemenstrnte that 
224-T TRUSAF was clean closedttre according to the sgecifications in this closure nlan. This closure glan 
documents that the 224-T TRUSAF meets the clean debris surface closure performance standards l,a•,'e been met. 

WAC 173-303-830 Modification Class Class 1 Class 
1
1 Class 2 Class 3 

Please mark the Modification Class: X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

Request reviewed and approved as a Class 
1
1 modification 

Modification Approved : ~Yes D No (state reason for denial) /4 Rev;eWed by Eco:ogy, 
Reason for denial : 

~(?. E:)._4.,U <t .;l,~~ 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: Permit Part 

224-T TRUSAF Part V, Closure Unit 10 

Descri1:1tion of Modification: 

Closure Plan, §3.2, §3.2.1, §3.2.2, §3.2.3, and §3.2.4: 

3.2 CLOSURE ACTIVITIES 

Closure activities have been completed. The only remaining action is to obtain the independent registered 
professional engineer certification.will be integrated with the implementation of the Engineering E•,ia)uation/Cost 
ARal~,sis EEE,IG>6.rj fef :n4 + Plutonium Goneene:ation Faeili~•- The EE,IGA prnposes that the 224 T faeility be 
deoontamination and deeommissioned with the material being disposed ofin ERDF. 

3.2.1 Constituents of Concern for Closure 

There are no remaining constituents of concern and S§ampling for dangerous waste constituents is not required to 
achieve clean closurenot antieipated at this time. 

3.2.2 Field Logbook 

No field activities are required for clean closure.All field aeti1t'ities ,..,,j)J be FeeoFded if! a Field logbook ,AU entries 
•uill be made in ink. sigried, aAd dated. 

3.2.3 Reporting 

No reporting activities are required since no field activities are necessary.P,ftef eompletion of elosUFe aeti,,<ities, 
eertifieation \1,<ill be prndueed to Yerif), clean elosure. 

3.2.4 Personnel Training 

No nersonnel training requirements aQply, as no field activities are necessary.All peFsonnel in1,,ol1,•ed with the 
elosUFe aeti,,<jties at the 224 T +R:Y8Af win feeei•,•e tminiHg eoneeming the handling ofmi*ee waste. 

WAC 173-303-830 Modification Class Class 1 Class 
1
1 Class 2 Class 3 

Please mark the Modification Class : X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation: 

Request reviewed and approved as a Class 11 modification 

Modification Approved: ~Yes D No (state reason for denial) /4 . Reviewed by Ecology, 
Reason for denial : 

'A.i46? {:). -~.., ({ ,{,,-1li 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 
Unit: 

224-T TRUSAF 

Description of Modification: 

Closure Plan, §3.3: 

3.3 SCHEDULE OF CLOSURE 

Permit Part 

Part V, Closure Unit 10 

Page 9 of 10 

There is no schedule of closure except for only remaining activity is certification as described in Section 3.5.will 
be integrated with the 224 T Plutonium Concefltration Facility CERCLA removal aetion . 

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3 
Please mark the Modification Class: X 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

Request reviewed and approved as a Class 11 modification 

Modification Approved : ~ Yes D No (state reason for denial) 

Reason for denial : 

~ Reviewed by Ecology : 

PA.14(?. &LP~t&J ~ ✓~ ✓8~ 
G. P Davis Date 



Quarter Ending September 30, 2008 

Hanford Facility RCRA Permit Modification Notification Form 
Unit: 

224-T TRUSAF 

Description of Modification : 

Closure Plan, §3.5: 

3.5 CERTIFICATION OF CLOSURE 

Permit Part 

Part V, Closure Unit 10 

Page 10 of 10 

Certification of closure will be prepared as discussed in WAC 173-303-610(6), within 90-days following approval 
of this plan. 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 

Class 1 Class 11 

X 

Class 2 Class 3 

Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830-(4)(d) Other modifications 

Enter wording of WAC 173-303-830, Appendix I Modification citation : 

Request reviewed and approved as a Class 11 modification 

Modification Approved : ~ Yes D No (state reason for denial) 

Reason for denial : 

G. P Davis Date 



Quarter Ending June 30, 2008 
Replacement Sections 

WA7 89000 8967, Part V, Closure Unit 10 
224-T TRUSAF 

Hanford Facility RCRA Permit Modification 
Part V, Closure Unit 10 

224-T Transuranic Waste Storage and Assay Facility 

Remove and Replace the Following Sections: 

• Part V, Closure Unit 10, Unit Specific Conditions dated August 2008, replace with Unit Specific Conditions dated 
September 30, 2008 

• Closure Plan, dated August 2008, with Closure Plan, dated September 30, 2008 



Class 1 Modification 
September 30, 2008 

PARTV 

WA7 89000 8967, Part V, Closure Unit 10 
224-T Transuranic Waste Storage and Assay Facility 

CLOSURE UNIT 10 PERMIT CONDITIONS 

2 224-T Transuranic Waste Storage and Assay Facility 

3 The 224-T Transuranic Waste Storage and Assay Facility (224-T TRUSAF) treatment, storage, and/or 
4 disposal unit is part of the 224-T Plutonium Concentration Facility. The 224-T Plutonium Concentration 
5 Facility is adjacent to T Plant in the 200 West Area. The 224-T TRUSAF stored transuranic waste, 
6 transuranic mixed waste, mixed waste, and other properly characterized and packaged low-level waste. 
7 Dangerous wastes were removed from 224-T TRUSAF and the unit is no longer being operated as a TSD 
8 unit. 

9 V.10.A. COMPLIANCE WITH APPROVED CLOSURE PLAN 

10 The Permittees will comply with all requirements set forth in Hanford Facility Dangerous Waste Permit, 
11 as specified in Permit Attachment 3, Permit Applicability Matrix and the unit-specific conditions 
12 identified below for the 224-T Transuranic Waste Storage and Assay Facility 

13 CLOSURE UNIT 10 

14 Part A Form, Revision 7, dated July 2007 

15 224-T Transuranic Waste Storage and Assay Facility Closure Plan, dated September 30, 2008 

16 

Part V, Closure Unit 10.1 
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Class 1 Modification 
September 30, 2008 

WA7 89000 8967, Part V, Closure Unit 10 
224-T Transuranic Waste Storage and Assay Facility 

This page intentionally left blank. 

Part V, Closure Unit 10.2 
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Class 1 Modification 
September 30, 2008 

WA7 89000 8967, Part V, Closure Unit 10 
224-T Transuranic Waste Storage and Assay Facility 

Closure Plan 224-T Transuranic Waste Storage and Assay Facility 

1.0 FACILITY DESCRIPTION ...................................................................................................... .... 1 
1.1 Facility Operations ....................................................................... .. ................. .. .... .. .. .... ................ 1 
1.1.1 Real-time Radiography Room ...................................................... .. ................. ... ... ........ ................ 2 
1.1.2 Transuranic Waste Assayer Room .............. ... ....... ................ .. ..... .. ....... ... ..................... ..... .... .. ...... 2 
1.1.3 Assay Control Room and Storage Unit Operations Office ........................... ... .. ..... ... .............. .. ... . 2 
1.1.4 Elevator and Stairways .......... .. .... ....... ... ......... ....... ..... ........... ..... ... .. ..... ....... .... .. .... ... ...... ......... ...... 2 
1.1.5 Heating and Ventilation Mechanical Room .. ........................................................ ......................... 2 
1.1.6 Waste Storage Modules ........................................................................................... ...................... 3 
1.1.6.1 Receiving Area ............... .. ... ............ ....... ........... .... ....... .......... ........ ....... ... .... ..... ..... ....... ... .. ......... .. 3 
1.1.6.2 Temporary Staging Area .. ...... ........... ... ...... ....... .... .... .......... ........ ... ......... .. .... .... ...... ......... .... ........ .. 3 
1.1.6.3 First Floor Storage Modules ........................................ ..... .... ...... ............................................. ...... 3 
1.1.6.4 Second Floor Storage Modules .................................................................................... , .. .. ............. 3 
1.1.6.5 Third Floor Storage Modules ...... ..................................... ....... ....... ................................................ 3 
1.2 Security Information ..... ......... .. ......... ....... ....... .... .... ...... .. .. ............. .... .... .... .. ............... ..... ... ........... 3 

2.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS .......... ................................... .4 
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2 1.0 FACILITY DESCRIPTION 

WA 7 89000 8967, Part V, Closure Unit 10 
224-T Transuranic Waste Storage and Assay Facility 

224-T Transuranic Waste Storage and Assay Facility 

3 The 224-T Transuranic Waste Storage and Assay Facility (224-T TRUSAF) treatment, storage, and/or 
4 disposal unit is part of the 224-T Plutonium Concentration Facility. The 224-T Plutonium Concentration 
5 Facility is adjacent to T Plant in the 200 West Area. The 224-T TRUSAF stored transuranic waste, 
6 transuranic mixed waste, mixed waste, and other properly characterized and packaged low-level waste. 
7 Dangerous wastes were removed from 224-T TRUSAF and the unit is no longer being operated as a TSD 
8 unit. Because dangerous waste does not include the source, special nuclear, and by-product material 
9 components of mixed waste, radionuclides are not within the scope of this documentation. The 

10 information on radionuclides is provided only for general knowledge. 

11 This closure plan achieves clean closure of the 224-T TRUSAF TSD unit. The future 224-T Plutonium 
12 Concentration Facility remediation, which will include the clean closed 224-T TRUSAF TSD unit, will 
13 be conducted as a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
14 removal action. 

15 1.1 FACILITY OPERATIONS 

16 On receipt of the transuranic mixed waste or mixed waste, the 224-T TR USAF operations personnel 
17 performed an inspection (exterior only) of the waste container(s) and associated documentation, a neutron 
18 assay of the waste container to determine fissile isotope content, and/or an examination with a real-time 
19 radiography system to confirm the absence of prohibited items (e.g., free liquids). If the waste 
20 container(s) and accompanying documentation were acceptable, the 224-T TRUSAF operations personnel 
21 stored the waste. 

22 The 224-T Plutonium Concentration Facility, constructed in the early 1940's entirely of reinforced 
23 concrete, was used as a chemical processing unit for purifying liquid plutonium nitrate by the lanthanum 
24 fluoride process. The 224-T Plutonium Concentration Facility remained idle for several years after new 
25 processes made the lanthanum fluoride process obsolete. fu 1975, the mission of the 224-T Plutonium 
26 Concentration Facility changed to that of storing plutonium solutions and solid plutonium scrap. To meet 
27 the requirements for this new mission and the criteria for storing plutonium, the 224-T Plutonium 
28 Concentration Facility underwent major structural upgrades and modifications. The modifications 
29 included reinforcing the facility for tornado and seismic loads and sealing off the areas previously used 
30 for chemical separations from personnel entry. The three floors of the building contain six radiologically 
31 contaminated process cells, which were sealed from the rest of the building in 197 5. The six process cells 
32 (cells A through F) are not included in this closure plan documentation. In 1985, the storage of 
33 transuranic waste, transuranic mixed waste, mixed waste, and low-level waste commenced and the 
34 portion of the 224-T Plutonium Concentration Facility being operated was redesignated as the 
35 224-T TRUSAF. This closure plan documentation covers only the RCRA regulated portion of the 
36 224-T Plutonium Concentration Facility referred to as 224-T TRUSAF. The entire building will be 
37 remediated as a decontamination and decommissioning activity as part of a CERCLA removal action. 

38 The configuration of224-T TRUSAF, which is approximately 60 meters long by 18.3 meters wide, 
39 allowed for approximately 1,068 square meters of storage space. 

40 The three floors of the 224-T TR USAF are connected by stairway A at the north end of the building, by 
41 stairway B at the south end of the building, and by an elevator adjacent to stairway A. There also is a 
42 concrete elevator loading deck off the elevator on the outside of the building. The roof contains the 
43 ventilation exhaust equipment and a penthouse. The penthouse contains the elevator mechanical 
44 equipment. 
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1 The first floor contained storage modules, and includes a restroom, an administration office, a heating and 
2 ventilation mechanical room, an elevator, a transuranic waste assayer room, and a real-time radiography. 
3 The storage modules on each floor were in open areas and were marked with tape or paint on the floor. 
4 The floors of the 224-T TRUSAF were sealed with an epoxy sealant to meet secondary containment 
5 requirements. The fire protection system consisted of a dry pipe fire system. Each floor had emergency 
6 exits and fire alarm pull boxes. 

7 The 224-T TR USAF consisted of the following areas: 

8 • Administration office 
9 • Real-time radiography room 

10 • Transuranic waste assayer room 
11 • Assay control room and storage unit operations office 
12 • Elevator and stairways 
13 • Heating and ventilation mechanical room 
14 • Waste storage and holding areas 
15 • Incoming waste receiving area 
16 • Storage modules 
17 o Acids 
18 o Caustics 
19 o Mixed waste 
20 o Nonhazardous 

21 1.1.1 Real-time Radiography Room 

22 Real-time radiography was operated from a desk and control terminal. Only one container at a time was 
23 staged in this area for x-raying. In the real-time radiography room, a roll-up door was used for building 
24 services. The entrance had a 5.08-centimeter high curb with a 0.3-meter long ramp leading down to floor 
25 level. The room contains no floor drains. Three personnel entrances to the real-time radiography room 
26 were available, all with ,a 5.08-centimeter curb and a 0.3-meter-long ramp. 

27 1.1.2 Transuranic Waste Assayer Room 

28 Only one container at a time was staged in the transuranic waste assayer room. The transuranic waste 
29 assayer room contains the first floor emergency exit. All floor drains in the transuranic waste assayer 
30 room are sealed. 

31 1.1.3 Assay Control Room and Storage Unit Operations Office 

32 The assay control room and storage unit operations office served as the operations center. The 
33 transuranic waste assayer was operated from this office. There are no floor drains in the assay control 
34 room and storage unit operations office. 

35 1.1.4 Elevator and Stairways 

36 The elevator and stairways are located on the west side of the storage building service all three floors of 
37 the 224-T TRUSAF. The elevator was used for transporting waste to the upper floors for storage, for 
38 moving large or heavy equipment, and for out loading waste. Main floor entrances to the elevator are 
39 equipped with a 5.08-centimeter curb and a 0.3-meter-long ramp down to floor level. The elevator is not 
40 equipped with curbs. 

41 1.1.5 Heating and Ventilation Mechanical Room 

42 The heating and ventilation equipment in the mechanical room, on the west central side of the first floor, 
43 provided a constant negative pressure with respect to the atmosphere. The heating and ventilation system 
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1 is currently deactivated. The two entrances from the hallway into the heating and ventilation mechanical 
2 room have 5.08-centimeter curbs with 15.24-centimeter-long ramps down to floor level. 

3 1.1.6 Waste Storage Modules 

4 Waste storage modules on all three floors were open array storage modules, delineated by markings taped 
5 or painted on the floor to prevent inadvertent commingling of incompatible waste forms. Incompatible 
6 dangerous waste was separated by placement on different floors or in different rooms on the second floor. 
7 Transuranic mixed waste was stored based on both transuranic element content and dangerous waste 
8 constituents. All floor drains in these areas were sealed with nonshrinking concrete and covered with 
9 epoxy sealant. 

10 1.1.6.1 Receiving Area 
11 The receiving area was located in the southeast corner of the first floor. A double metal door was 
12 provided for entrance to the receiving area to allow the movement of a forklift. A concrete pad outside of 
13 the door was used for unloading waste. The ceiling is two floors high in the extreme southeast portion of 
14 the receiving area. A portion of the ceiling is only one floor high and contains a 1-ton crane used for 
15 container over packing operations. 

16 1.1.6.2 Temporary Staging Area 
17 The temporary staging area, located at the southeast end, was used until offloading operations were 
18 complete. 

19 1.1.6.3 First Floor Storage Modules 
20 The first floor storage modules were used for short-term storage before examination and transfer of waste 
21 to other locations (i.e. , upper floor storage, return to generators and/or generating units, Low-Level Burial 
22 Grounds), etc. All transuranic mixed waste was separated into compatible modules, two containers high, 
23 two containers wide, and as long as necessary to accommodate the amount of the waste. 

24 1.1.6.4 Second Floor Storage Modules 
25 The majority of the second floor was reserved for transuranic waste. Transuranic mixed waste also was 
26 stored on the second floor. Transuranic mixed waste containers were stored in open array modules, two 
27 containers wide, and two containers high. Incompatible mixed waste was separated by being placed in 
28 different rooms on the second floor. 

29 1.1.6.5 Third Floor Storage Modules 
30 The third floor storage area contained two types of waste storage modules. Modules 3-1 were for 
31 transuranic mixed waste. Modules 3-2 were for transuranic waste. No incompatible transuranic mixed 
32 waste was stored on the third floor. 

33 1.2 SECURITY INFORMATION 

34 Security information for the Hanford Facility is discussed in Permit Attachment 33, §6.1 Security. 

35 The 224-T TRUSAF is posted with signs stating DANGER-UNAUTHORIZED PERSONNEL KEEP OUT 
36 or an equivalent legend, in black and red letters on a white background. These signs are in English, 
3 7 legible from a distance of 7 .6 meters, and visible from all angles of approach. 
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1 2.0 CLOSURE STRATEGY AND PERFORMANCE STANDARDS 

2 The 224-T TRUSAF was a clean and well-maintained TSD unit and will be clean closed. Therefore, post 
3 closure activities are not anticipated. Closure of the 224-T TRUSAF will be accomplished by 
4 documenting in this closure plan that the current condition of the 224-T TR USAF floors and structures 
5 meet the clean debris surface standard in 40 CFR 268.45, Table 1 incorporated by reference at 
6 WAC 173-303-140. 

7 Clean debris surface means the surface, when viewed without magnification, shall be free of all visible 
8 contaminated soil and hazardous waste except that residual staining from soil and waste consisting of 
9 light shadows, slight streaks, or minor discolorations, and soil and waste in cracks, crevices, and pits may 

10 be present provided that such staining and waste and soil in cracks, crevices, and pits shall be limited to 
11 no more than 5 percent of each square inch of surface area. 

12 Based on a site visit consisting ofrepresentatives from Ecology, DOE, and Fluor Hanford on 
13 June 25, 2008, the visit concluded that the floor meets the clean debris surface standard, and further 
14 actions will not be necessary to achieve clean closure. 

15 2.1 MINIMIZE THE NEED FOR FURTHER MAINTENANCE 

16 Closure of the 224-T TR USAF will minimize the need for further maintenance specific to the 
17 244-TTRUSAF. 

18 2.2 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

19 The 224-T TR USAF will be clean closed by the approval of this closure plan, which provides for 
20 protection for human health and the environment. 

21 2.3 RETURN LAND TO THE APPEARANCE AND USE OF SURROUNDINGS 

22 Future land use determinations will be made following disposition of the entire 224-T Plutonium 
23 Concentration Facility and the decision will be deferred to after the CERCLA removal action. 

24 3.0 CLOSURE APPROACH 

25 The strategy for closure of the 224-T TRUSAF is clean closure. The waste inventory has been relocated 
26 to the Central Waste Complex or to another permitted TSD unit. Based on the clean nature of the 
27 224-T TRUSAF, sampling will not be performed. Certification by an independent registered professional 
28 engineer will document that 224-T TRUSAF was clean closed according to the specifications in this 
29 closure plan. This closure plan documents that the 224-T TRUSAF meets the clean debris surface closure 
30 performance standards. 

31 3.1 REMOVAL OF DANGEROUS WASTE INVENTORY 

32 The waste inventory has been removed and relocated to the CWC or to another permitted TSD unit. 

33 3.2 CLOSURE ACTIVITIES 

34 Closure activities have been completed. The only remaining action is to obtain the independent registered 
35 professional engineer certification. 
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2 There are no remaining constituents of concern and sampling for dangerous waste constituents is not 
3 required to achieve clean closure. 

4 3.2.2 Field Logbook 

5 No field activities are required for clean closure. 

6 3.2.3 Reporting 

7 No reporting activities are required since no field activities are necessary. 

8 3.2.4 Personnel Training 

9 No personnel training requirements apply, as no field activities are necessary. 

10 3.3 SCHEDULE OF CLOSURE 

11 The only remaining activity is certification as described in Section 3.5. 

12 3.4 AMENDMENT OF PLAN 

13 Amendments to the closure plan, ifrequired, will be prepared as described in WAC 173-303-610(3)(b) . 

14 3.5 CERTIFICATION OF CLOSURE 

15 . Certification of closure will be prepared as discussed in WAC 173-303-610(6), within 90-days following 
16 approval of this plan. 

17 
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